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HAKE. 

HAKB (Mcrlncias') is a genus of fishes belongfiig to 
the impovtant family Gadii>.e. This genus has only two 
dorsal fins and one anal, and so is at once distinguished 
from the typical genus Gadus, containing the cod, liaddock, 
&c., which has three dorsals and two itnals. It is distin* 
gnislicd from the burbots (Lota) and rocklings (Motella) 
and some other members of the Gadidm by the absence of 
a barbel on the chin. The ventral fins are well developed, 
and there is a separate caudal fin. The body is long, covered 
with very small scales. There are teeth in the jaws and 
on tlie vomer. The Common Hake {Merlucius vulgaris) 
is abundant on the western and southern coasts of Britain ; 
it «)C(*nrs on the coasts of Europe and North America. 
It attains a length of from 3 to 4 feet, and sometimes 
weighs as much as 22 lbs. This fish is very voracious, 
preying chiefly on herrings and ])ilchardB. The flesh of 
the hake is considered to be rather coarse; it proves a 
useful article of food w-hen salted and dried. During the 
spawning season, from January to April, the hake keeps 
near the bottom, and is then taken by the trawl-net. At 
other seasons it is generally taken by lines. The body 
is gi-ayish -brown above, whitish beneath. Several other 
specif's are found near the coasts of Chili and New Zealand. 

fiLAK'IiUYT, RICHARD, born in 1538, studied at 
Westminster School and at Christ Church, Oxford, and 


HAKODADI. 

applied himself particularly to geography, or cosmography, 
as it was then called, and was made a lecturer on that 
subject at Oxford. About 1684 be went to Paris with Sir 
Edward Stafford, ambassador of Queen Elizabeth, where 
he remained five years. On his rctnm to England be was 
made by Sir Walter Raleigh a member of the company of 
gentlemen adventurers and merchants of London, for tlio 
inhabiting and planting “of onr people in Virginia,” as 
appears from his “ Collection of Travels ” (edition of 1589, 
p. 815), which ho published in one volnmoy folio, and which 
lie afterwards enlarged and published In threa volumes, 
folio (1599-1600), under the title, “ The Principal Naviga- 
tions and Discoveries of the English Nation, by Sea or over 
Land, to the remote and furthest distant quarters of the 
eartli, at any time within the compass of these 1500 years.” 
Hakluyt also published or edited translations of several 
foreign narratives of travellers, of which a selection has been 
since made: “A Selection of curious, rare, and early 
Voyages and Histories of interesting Discoveries, chiefly pub- 
lished by Hakluyt, or at his suggestion, but not included 
in his celebrated Compilation” (4to, London , 1 8 12). Hakluyt 
died in 1616, and was buried in Westminster Abbey. In 
1846 a society w-as formed called “ the Hakluyt Society," 
tlie object of which is the printing of rare and unpublished 
voyages and travels, in harmony with the design of Hakluyt. 




The Bay of llakodadl 


BAKODA'Dl, a seaport town of Japan, on & pen- by Russian, American, and Briti^ vessels. The exports 
insnla on the south shore of Yesso, in Sangar Strait, was consist of wood (hardwood, pine, fir, and hinoki), oomboo 
opened to commerce in 1858. Trade is carried on chiefly (seaweed), gensen, awabee, dried fish, enttle-fish, oU, and 
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Bilk ; the imports of linen, woollen, and cotton stuiTs, Tclvet, 
and sugar. The value of the imports is about XI, 500,000, 
and of tlio exports Xl,800,000 per annum. 

Hokodadi is 050 miles from Joddo, and has about 15,000 
inhabitants. Tho population of the town and surrounding 
district has beon estimated at 100,000. llakodadi has 
bocn compared in position and aspect to Gibraltar and 
Ilong-Kong, as it stretches 8 miles along the base of a 
lofty promontory which juts out into the sea. The wintej-s 
are extremely cold. 

HAI.'ACAH (Hcb., rule, guide) is tho general term for 
nn clement in the Jewish Talmud, which consists of a scries 
of legal decisions based upon the written laws contained in 
the ISacred Books. As in modern t!me.M the decisions of 
the courts arc preserved as precedents for the intei-pretation 
of the statutes, so there grow up round tho Jewish law a 
series of comments and illustrations, and the decisions c)f 
the rabbis and councils, by means of which it was adapted 
to the altering circumstances of tho nation. Many of these 
decisions were traditionally ascribed to Moses, who was 
supposed to have given an oral as well as a written law 
to the nation, but they cannot be reasonably ascribed to 
a period earlier than the captivity. For a long time these 
traditions wore preserved only in tho memories of the 
rabbis, but they were collected and committed to writing 
by the celebrated Ilillcl, who died about tho yeoi* 10 n.o. 
To tho collection additions were made by several sulisequeiit 
teachers, and the whole was reduced to one general code by 
Jeliuda Uanaasi, about 220 a.d., under the name of the 
MisiiNA. This is, as it were, the text of tho Talmud, on 
which the Gemara is tho commentary. 

HAL'BSBD or HAL'BERT, a battle-axe, consisting 
of a strong wooden lian(ll<'> about G feet long surmounted 
by a sort of bill-hook, formerly used for cutting and 
thmsting, and also for tearing down works against which 
an attack was made. It was first used iii England in tho 
fifteenth century, and was borne up to tho end of tho 
eighteenth century by all sergeants of foot, artillery, and 
marines, and by whole companies in some regiments, called 
halberdiers. (Derivation, JiafO^barChy “ half battle-axe.”) 

HALE, SIR MATTHEW, was born 1st November, 
1 coy, at Alderley, in tho county of Gloucester. Both his 
parents having died w'hilo he was an infant, Mattiiow Halo 
was educated, under the direction of a near relation on his 
mother’s side, by a clergyman professing puritanical iwin- 
eiples. At the age of seven tcon ho was removed to Mag- 
dalen Hall, Oxford, where he plunged into great dissipation. 
By accidental eirenmstanecs he was introduced to Serjeant 
Glanvil, who, pcTcoiving his good qualities, persuaded him 
to apply to the study of the law. lie was admitted a 
student of Lincoln’s Inn on the 8th of November, 1G29, 
and immediately commenced a course of arduous study. 
One of his companions in a debauch having been taken 
dangerously ill. Hale was so struck with remorse that lie 
gave up his intemperate habits, lie was called to tho bar 
some time previous to tho commeue.ement of tho Civil War. 
He resolved not to take any part in tho political dissen- 
sions and contests which then agitated the country, and he 
Readily kept his resolution. His neutrality was favourable 
to his interest as an advocate ; ho was engaged as counsel 
for tho court party in many of the most important state 
trials, and yet ho was constituted counsel to the commis- 
sioners deputed by Parliament to treat with tlic royal 
commissioners as to the reduction of Oxford. After tho 
execution of Charles 1. Hale took the engagement to bo 
true and faithful to the Commonwealth, and accepted the 
appointment of one of the commissioners for reforming tho 
law. In 1653 he was made one of the judges of the Com- 
mon Bench. After having discharged the duties of his 
office with consummate skill and strict impartiality, ho 
suddenly affected to feel scruples of couscience at acting as 
judge iu criminol cases, and refused to preside in tho crown 


courts, though he still continued to administer the law in* 
civil cases. On the death of Cromwell, Hale refused to act 
under a commission from the Protector Richard. Ho was 
a member of the Parliament which recalled Charles 11., 
and w'os made cliief baron of the exclioquer in 16G0, and , 
knighted. In 1671 he was raised to the chief-justiceship 
of tile King’s Bench, where ho presided with lionour to 
himself and advantage to the public till 1675, when, from 
the state of his health, he resigned his office. Ho died 
from dropsy on Cliristnias Day, 1676. 

As a lawyer Halo’s reputation is high, and his integrity 
is uuiinpeached. The only s^iot upon his moinory as a 
judge is tho fact of his having coudeimiod two women for 
witchcraft, at tho assizes at Bury St. Edmund’s, in the year 
1665. Hale in the course of the trial avowed himself a 
believer in witchcraft, and the jury found tho prisoners 
guilty, notwithstanding tliat many impartial hystanders 
declared that they disbelieved tlic charge. The prisoners 
were executed. 

Sir Matthew Hale was a voluminous writer, though imno 
of Ins productions were printed during his lifetime. Ills 
‘‘Picas of the Crown,” “History of the Common Law,” and 
some other treatises connected with the law, wore pnblLsljed 
after Ills death, and also several others upon scientifui siiid 
religious subjects. His valnablo manuscripts he hequmthed 
to the society of Lincoln's Inn, and lie directed that they 
should not bo lent ont or printed. 

A catalogue of tho manuscripts was contained iu his will, 
and a full account and catalogue of all his works is printed iu 
Dr. W’dliuins’ “ Life of Hale.” His life has also been written 
by Burnet and Roscoe, and many anecdotes relating to him 
are detailed by that amusing gossip Roger North, in his 
“ Life of I-iord-keeper Guildford.” 

Sir Matthew Hale was twice married; first to Aim, 
daughter of Sir Henry Moore, by whom ho had ten chil- 
dren ; and secondly, late in life, to one of his owm domestic 
servants. 

HALEB. See Alkppo. 

HALliSVY* a distinguished French musical composer, 
of Jewish nationality, whose true name was Levi^ but who 
is best known as Jacques Frauf;oi» Fro mental Fliaa 
/falevy^ was born at Paris in 1799, and died at Nice in 
1862. He is best known to the present generation as 
bchig tlio teacher of Gounod, as wdl as of Ambruiso 
Thomas (author of “ Mignon ”), of Vidor Masse, and of his 
son-in-law Georges Bizet (author of “ Carmen”), four leaders 
of modern French opera; but it is deeply to he regretted 
that his beautiful opera “ The Jewess ” (“ La Juivc ”), onco 
so universally popular, is now known only by fragments, and 
his bright little comedietta “ L’Eclair ” seems to be clean 
forgotten. “La Juivc” is even grand in many places, and 
the composer’s nationality has enabled him to give it a 
couleur locate quite unapproachable in its way. He wrotn 
more than twenty other operas, now neglected. Halcvy 
was a pupil of Cherubini at tlie Conservatoire (gained tlie 
Grand Prix de Romo, in 1816), and his successes soon 
carried him triumphantly back as a master to tho door 
whence he had so recently issued as a diligent student. Ho 
remmned a professor tliero to the last. Uis “ methods ” 
nro still in use. He was elected to the Institut in 1836, 
in consequence of the great success of “La Juivc,” and 
became permanent secretary to the Academy of Fine Arts 
in 1854. Ho was universally respected. « 

HALF-CLOSE* in music. See Cadence. 

HALF-PAY is an allowance made to militoiy and 
naval officers, when not actively employed, as a retaining 
fee, the terms being very different in the navy aud army 
In the latter, half-pay is only granted temporarily to those 
thrown out of employment by tlic reduction of the corps- 
with which they arc serving, or those who are compelled 
by ill hcaltli to give up active sendee. In the navy all 
officers not aiiont, whose ship is not in commission, arer 



HALIBUT. 


8 


HALIFAX. 


plarcd on the half-^ay list until called upon again to serve, 
and as there wore formerly nearly four times as many 
officers as appointments for them, the list was always very 
largo. To remedy this, a new system was introduced in 
1870, by which the numbers have been very greatly reduced. 
The number of each rank is now limited, and an age is fixed 
at which every officer is compelled to retire. Retirement, 
in*espective of age, is also made compulsory on all officers 
who have not been on active service for a certain time. 

HAL'IBUT. See Holibut. 

HAla'XDOX HXUjv the scene of a battle between the 
English and Scotch, on the 19th of Jnly, 1838, is abont a 
mile from the town of Berwick-upon-Tweed. Edward HI. 
was supporting the claim of Edward Boliol to the crown of 
Scotland, and was here met by the acting regent of Scot- 
liiud with a large force. The English charging in n com- 
pact body put them to flight with immense slaughter, leaving 
thi* flower of the Scotlisli nobility and 11,000 men on the 
field, while they sustained but little loss themselves. The 
rt'snlt was tiiat Edward Baliol was again put in possession 
of the throne. 

BAXj'XFAX, a large manufactunng town in the West 
Riding of the county of York, in the wapentake of Morlcy, 
was created a parliamentary borough by the Reform Act of 
1832, and sends two members to the House of Commons. 
The iiiiml)or of electors averages about 1 4,600. llie popu- 
lation of tlio borough in 1881 was 73,(183; that of the 
union, comprising twenty townships, 170,418; and that 
of the parisii, one of the most extensive in England (being 
nearly us largo ns the whole county of Rutland), 193,684. 
The (own council, by which tlie municipal borough is 
governed, consists of forty members, ten of whom are 
aldermen. Hitherto the mayor has been chosen from 
among tiio members. 

' Halifax, which is 36 miles S.W. of York, 7 miles S.W. 
of Bradford, and 208 from London, is picturesquely situated 
among steep hills ; the river Hobble skirts the cost side 
of the town, and the borough extends in a westerly direc- 
tion to the ridge overlooking the Galder Valley. The 
appearance of the town is generally handsome. In recent 
years new streets have been opened, old ones widened, 
hunses pulled down and robnilt in a much superior manner, 
and some handsome public buildings and largo warehouses 
erected. The sanitoi’y condition of the town has also been 
hnproved, and there is an excellent and abundant supply 
of water. The scenery in the immediate vicinity is of a 
highly interesting and beautiful character. 

Tlie most important public building in Halifax is the 
magnificent town-hall, which W'as the last work designed 
by Sir Omrles Barry, and wos executed by his son. It 
is a parallelogram of about 140 feet by 90 feet, and has 
a tower and spire 175 feet high. The style is Italian 
Renaissance of a very ornato character, the fa 9 ade being 
decorated with statues and carvings suitable to the indus- 
Lrial occupations of the town. The building is constructed 
of fine local sandstone. The market-hall, fonncrly called 
tlie piocc-liall, in which manufacturers used to store their 
cloths, is a fine quadrangle, containing 815 rooms or ware- 
houses. The hall was handed over to the corporation, in 
1868, by Sir Selwiii Ibbotsoii as a gift to the town. Thero 
is a fine and spacious old parish churcli, of pointed Gothic 
ai'chitecture, erected at difierent dates, and recently restored 
at considerable €ost. There are nine other churches be- 
longing to the Establishment; the most notable is the mag- 
nificent Gothio church of All Souls, erected in 1861 by 
Sir G. Gilbert Scott at the expense of Mr. Edwaid Akroyd. 
It is one of the finest modem churches in England, and tlie 
expense of erecting and endowing it was over £70,000. It 
LB built of Nottingham limestone and local sandstone, with 
Bhafts of granite ; Derbyshire or Devonsliire marbles, and 
white and coloured Italian marbles, serpentine, alabaster, 
ind other costly materials are freely used in the construc- 


tion and decoration. There are numerous statues and 
carvings botli on the exterior and in the interior, a hand- 
some fresco over the chancel, other paintings on the walls, 
and the whole of the windows are of painted glass. The 
same gentleman also gave a cemetery 8 acres in extent, 
together with a beautifffi and ornate chapel. 

There ai*e nearly forty nonconformist places of worship, 
many of them elegant and spacious structures. Heath 
Grammar-school is a fine modem building in Elizabethan 
style. In an elevated position, commanding an extensive 
view across the range of hills which divides the two 
counties of Lancashire and Yorkshire, is the Grossley 
Orphan Home and School, a noble pile of buildings, in 
which accommodation is found for SOU children. It was 
founded in 1864 by the three Grossley brothers, John, 
Joseph, and Sir Francis ; the cost of it was £65,000, and 
it is endowed with an income of £3000 a year. The sum 
of £10 a year is paid by the friends of most of the children, 
wlio are educated and mamtaiued, the boys from seven to 
fifteen years of age, and tlie girls from seven to seventeen 
years of age. There are two or three excellent blocks of 
almshouses — one pile was founded by the late Mr. John 
Grossley, and another by Sir Francis Grossley, the total 
cost being over £50,000, including endowment. A much 
older charity is known as the Waterhouse Gliarity, estab- 
lished in 1636. There is a school, and there are alms- 
houses, all modern buildings, in which accommodation is 
found for twelve poor widows. In recent years a number 
of houses WTre hnilt by the trustees of the late Mr. John 
Abbott, as homes for ladies who had been reduced in circum- 
stances. These homes arc pleasantly situated, and are 
surrounded by extensive ornamental grounds. 

In 1870 Sir F. Grossley made a gift of £10,000 towards 
establishing a loan fund to assist tradesmen of good char- 
acter in the town. I'horo is an excellent inflniiary in the 
heart of the town. The literary institutions of Halifax are, 
the Literary and Philosophical Society, which has an elegant 
iiall and u museum, and in connection wdth which a library 
and a lecture theatre were opened in 1872 ; the Mcchouics* 
Institution, School of Art, and a Public Library, of recent 
formation. The town also contains two theatres. 

In 1858 Sir F. Grossley presented the town with a 
People’s Paik, 1 2 J acres in extent, beautifully laid out by 
Sir Joseph Paxton ; and in 1868 the same liberal donor 
made over the sum of 6000 guineas to be invested for its 
maintenance in proper order. A fine statue of him was 
subscribed for by the inhabitants, and erected in the pork 
in 1860. Another park (Shroggs) was opened In 1881, and 
a third (Savile Pork) is a large open space for recreation. 

The ciiief articles manufactured at Halifax ore worsted 
stufls, including cashmeres, damasks, lostings, camlets, shal- 
loons, says, serges, pcllionncs, merinos, moreens, ituliuns, 
Orleans, tammies, &c. Iligh-closs knitting wools and cer- 
tain branches of the hosiery trade constitute a branch un- 
equalled probably in any town in England. Machine and 
tool making arc important industries, and card-making, as 
well as the manufacture of card-making machinery, arc 
carried on to a considerable extent. There is a largo tra^ 
done in wool, and of late the manufactare of worsted coiff< 
ings has largely developed. Bombazines, crapes, and other 
fabrics composed of silk and w'orsted are also manufac- 
tured here, and the cotton trade is carried on to a great 
extent. There are extensive damask manufactories, and 
the carpet works of Grossley & Sons oi'o the largest in the 
world. The silk and boot trades have of late developed 
considerably. Coal and stone abound in the neigbbourhi^. 

Some of the refugee Flemings settled in the parish of 
Halifax in the roign of Henry VIL, and stimulated the 
woollen manufactures of the district, if they did not origi- 
nate them. Down to a recent period the dialect of the 
working classes strikingly resembled that of operatives in 
the Low Countries, especially in Friesland. 
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There formerly existed a very peculiar local law, by 
which every felon taken within the lil)crty with stolen 
goods to the value of Is. l^d. could, after three market 
days, be taken to the Halifax gibbet, and bo decapitated. 
The instrument used was somewhat similar to the guillo- 
tine. Tlio law was enacted as a protoclion to the manu- 
facturers against the thievish propensities of their work- 
people, who were in the habit of robbing their employers 
by keeping to themselves a portion of the material which 
ought to have gone into the cloth, so that when the latter 
was manufactured it was found to be of inferior weight 
and body. 

BAL'ZFAX» the capital of Nova Scotia, in the Dominion 
of Canada, is built on the declivity of a hill, the summit of 
which is 240 feet above the sea. It faces the harbour, 
which is safe and accessible at all seasons, and is defended 
by strong forts and batteries. The town is regularly laid 
out, and the streets are for tlio most part paved or mac- 
adamized. The buildings are now generally substantial 
brick and stone edifices. Tiie local afiairs are regulated by 
a mayor and eiglitccn aldermen. Among the public edi- 
fices are the residences of the governor and other authori- 
ties; the barracks and military hospitals, ordnance and 
commissariat departments; Dalhousie and other colleges, 
numerous churches, exclmiigo, assembly rooms, and theatre. 
The Province Building, in tho centre of tlic town, which 
contains tho government ofiices and library, is a hand- 
some well-built edifice of freestone, 140 feet long, 70 feet 
wide, and 42 feet high. The court-house, in which tho 
Courts of Common Pleas and the sessions of tho peace arc 
held, is a plain brick huiUling. Its pure air and beautiful 
surrounding scenery have brought Halifax into high repute 
as a watering-place. It is also tho principal rendezvous 
of tho British navy on tlic North American station, and it 
contains a well-appointed arsonul. It is also an important 
militaiy post, there being usually two regiments stationed 
here. The liarbour is part of an inlet which expands 
above tbo city into Bedford Basin, with an area of 10 square 
miles. This Imrbour is indeed unsurpassed in tho world — 
being capacious enough to afford anchorage to all the navies 
of £uro})e. T'ho British government have an extensive 
dockyard, covering 14 acres. Tho port communicates by 
a canal with the Bay of Fundy. The shortest sea route to 
England (Spithead) is 2510 miles, llie town of Halifax 
is connected by railway with Montreal and New York, and 
has manufactures of paper, leatlier, and soap; foundries, 
distilleries, breweries, &c. Its exports of dried fish, 
timber, cattle, and whale and seal oil are very considerable. 
It is the scat of government for the province and of a 
bishopric, and canies on a large trade with the United 
Kingdom, the West Indian colonics, and the United States. 
The population of Halifax city, in 1881, was 34,102. 
Halifax was founded in 1749 by tho Hoii. Edward Corn- 
wallis, who named it in honour of the Earl of Halifax. 

HAL'IFAX# SAUL OF (Ouaules Montague), 
poet and statesman, fourth son of George Montague, 
grandson of Henry first earl of Munchestor, was bom at 
Horton in Northamptonshire, 16th April, 1661, Ho was 
caucated at Westrainstor School and Trinity College, 
Cambridge, and at the latter place he with a few otlier 
students assisted Newton in foiining the Philosophical 
Society. A poem on the death of Charles II. gained him 
the patronage of the Earl of Dorset, through whose influ- 
ence he entered Parliament as member for Midden in 
1668. He voted for the declaration that James II. had 
abdicated, and retained his seat in the first Parliament of 
William HI., whose favour he gained by a poem on the 
battle of tlie Boyne, and who bestowed upon him a pension 
of £500. In 1602 he was appointed a commissioner of 
the Troasur}', and the same year he submitted to the 
House of Commons a proposition to raise £1,000,000 by 
way of loan, and thus laid the foundation of the national 


debt. In 1694, when money was again wanted, ho sup- 
ported the proposal of William Paterson for the forma- 
tion of a national bank, and thus laid the foundation of the 
Bank of England. He was appointed chancellor of tho 
exchequer on tho Ist of November, 1605, to which, on 
the Ist of May, 1607, ho conjoined that of first lord of tlio 
Treasury. In 1605 and 1696 he obtained great credit by 
his management of the operation of the general recoinago 
of the silver money. It was in the latter of these years 
that, to supply a temporary circulating medium, he con- 
trived what are called exchequer bills, tho convenience of 
which species of paper, both for the government and tlie 
public, lias kept it in use ever since. On the modification 
of the ministry in November, 1690, Montague was removed 
to the anditorsliip of the exchequer. In the end of the 
following year ho was created Baron Halifax (with re- 
mainder, failing his own issue male, to George Moiitaguo, 
son and heir of his eldest brother, Edw’ard Montague). 
I-Kird Halifax was impeached by the new House of Com- 
mons, in April, 1701, and again in 1703, after the acces- 
sion of Queen Anne, but on both occasions was protected 
by tbo House of Lords, Halifax first moved for the estab- 
lishment of a public library, out of which eventually came 
the British Museum. On the 14th of October, 1714, lie 
was raised to the dignities of Karl of Halifax and Viscount 
Sunbury, and was restored at the same time to liis fonner 
post of first lord of tlie Treasury, his offico of auditor of 
the exchequer being given to his uepliew. He died of an 
inflammation of the lungs on ilie 10th of iSIay, 1715. He 
possessed great financial and administrative ability, but 
is charged, and not unjustly, with aiTOganco and extreme 
vanity. 

KALIO'TXS. Sec Ear-shell. 

HAIila MARK. Tlie hall mark, so called because it 
is impressed at the Goldsmiths^ Hall, is the stamp guar- 
anteeing the degree of fineness of gold or silver. It con- 
sists of punch-marks struck upon some conspicuous part 
of tho article, containing respectively tho initials of tht* 
maker, the head of tho reigning sovereign, tlie lion passant, 
the loopard*s head, and a letter to denote the year in which 
the plate was assayed and marked. Tlie last is a relic of 
a clumsy and truly mcdimval mode of declaring tho dale. 
Twenty letters, from A to U (J being excluded), complete 
a cycle of os many years ; which ended, tlie same letters, 
but of a different typo, conimenco a fresh cycle. By 
referring to the list of thoso letters— obtainable at tho hall 
— tho date of any piece of plato can bo ascerlaiued as far 
back as 1696. But the custom dates from the year 13.36, 
and ill his work on the subject Mr. Chaffers, F.S.A., has 
completed the list of assay letters, by comparison with 
actual examples, as far back as the beginning of Elizabeth's 
series in 1558-50. 

In London tlie assay year commences on the 80th May, 
and the date marks are continued regularly with twenty 
letters of tho alphabet, using in sncccssion Roman capitals, 
Roman smalls, and old English capitals. The scries of 
London date marks, cumnicncing 80th May, 1816, is as 
foUows:— 

a to n from 80th Mav, 1816, to 29th May, 1836. 

a to ® ‘ 1886, “ 1856. 

AtoU “ 1866, « 1876. 

B toffl “ 1876, 1896. 

The assay of gold and silver in England originated with 
the Bishop of Salisbury, who was treasurer to Henry I. 
The first Act, however, that regulated the standard was in 
the reign of Henry III., in 1288 ; and tho privilege of assay 
was granted to the Goldsmiths' Company by Edward 1. in 
the year 1800. The leopard's head, with which all are so 
familiar in tlie English hall marks, was introduced by this 
charter. It is the device of the Goldsmiths' Company. 
In 1886 the mark of the actual manufactnrer was intro- 
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duced, and also tLe assayer’s mark, or variable letter, 
showing the year of the assay, previously alluded to. The 
lion passant, or ** Her Majesty's Lion,'* is first mentioned 
ill the company’s records in 1697, but was not referred to 
in any statute till 1676. 

Until the year 1798 no gold was allowed to bo hall- 
marked if of a lower standard than twenty-two carats, 
i.fi. Iwenty-two parts of pure gold to two of alloy; then that 
of eighteen (or one quarter alloy) was pormitied, as being a 
quality best adapted for watch-cuses, chains, and jewelry 
designed for hard wear ; while subsequently it was allowed 
to hall-mark gold of fifteen, of twelve, and even as base ns 
nine carats. Gold is impressed with all the above-named 
marks, excepting the lion passant, wliich is omitted, and in 
lieu thereof (on the superior standards) a crown and the 
figures 22 or 18 are stamped, to denote the quality. On 
the lower standards, no crown, but merely the figures 15, 
12, or 9, and a corresponding decimal number, to indicate 
the quality. 

The standard for silver in England (both coin and 
plate) from the Norman times till recently was very high, 
only 18 dwts. of alloy being allowed to the ])ound troy, or 
less than one-twelfth. Under William III. this standard 
was for a few years raised from 11 oz, 2 dwts. to 11 oz. 
10 dwts. of fine silver in the pound troy, for plate alone. 

Although tlio larger part of English plate is stamped in 
London, some other towns, such as Exeter, Birmingham, 
Chester, Sheflicld, and Newcastle, have like privileges. 
There are also assay oilices at Dublin, Edinburgh, and 
Glasgow. Exeter commenced in 1701 with a cycle of 
twenty-four letters, and the distinguishing mark of a 
castle. The Birmingham cycles, containing the full twenty- 
six letters of the alphabet, began in 1770, with the distin- 
guishing mark of an anchor ; for Chester, the city arms, 
viz. three garbs ; for Sheffield, a crown ; and for Newcastle, 
the town arms, viz. three towers. Scotch plate may have 
an earlier date. The first cycle of the Edinburgh assay 
office commenced under Charles II. in 1081. The distin- 
guishing standard stamp of this office is a thistle, while 
Glasgow has a lion rampant. The hall mark of Edinburgh 
is a castle; that of Glasgow, the inartistic combination 
of a tree, a fish, and a bell. The Dublin assay-letters, 
twenty-five in numhor, began in the year 1040. The dis- 
tinguishing stamp is a harp crowned. 

I’he steady decline of late years in the manufacture of 
gold and silver plate has been attributed by many authori- 
ties to the embiu’rassing restrictions entailed by hall marks, 
together with the duties also levied on the articles manu- 
factured. Much of this dcdiiie, however, is doubtless duo 
to the development of electro-plate manufacture, which 
hccatno fully established about 1840, from which date 
tiicro occurred a marked diminution iii the yield of the 
plate duties. Still there is no doubt that the artistic 
manufacture of silver and gold would be greatly stimulated 
were the trade perfectly free from all restriction, and pro- 
bably tlie operation of this freedom as it exists in America 
was the means by which the New York firm of Tiffany 
obtained, at the Paris Exhibition of 1878, the first prize 
for excollcnco of silver manufactures. It is claimed that 
the indisputable guarantee afforded by hall marks is a pro- 
tection to the public ; but, ou the other hand, tliere is a 
powerful incentive to fraudulent imitation of those marks, 
and frauds on a large scale easily pass undetected, espe- 
cially as few purchasers understand the hall marks, which 
are arranged on a system useful enough as regards the 
trade, but utterly preposterons as regards tho public. 
Moreover, there is some force in the ai-gumont that it is no 
more reasonable for tho state to give a guarantee of the 
quality of gold and silver than to guarantee the genuine- 
ness of old pictures, jewelry, or the quality of wines and 
spirits. Indeed, as the revenue officers know moro of the 
antecedents and treatment of the latter goods than anyone 


else, it would be even more reasonable to label spirits as 
“ bottled in bond under the supeiTision of the revenue 
offi^rs” than for government to carry on an assaying 
business, which could he done just as well by any private 
firm. The use of the labels referred to, however, is invari- 
ably disallow'cd, on the very ground that, though the fact 
of the supervision is true, tho words used would imply a 
government guarantee of quality. It is a fair inference 
that tho silversmith’s and goldsmith’s art enjoys a protec- 
tion afforded to no other industiy. 

In 1879 tho question was deoraed sufficiently important 
for the appointment by tho House of Commons of a select 
committee to iiivcstigato it, when it was found that tho 
whole of the silvei’smith and pawnbroking trades clung 
with peculiar tenacity to the hall-marking system ; while, 
it was alleged, the public made no complaint. Tho latter 
feature was perhaps natural, inasmuch as those clilefiy 
interested wore tho possessors of gold or silver plate, tho 
supposed value of which might he depreciated if other 
silver goods could pretend to the same quality and value 
without the necessity and expense of being hall-marked. 
Tho committee recommended the retention of compulsoiy 
hall-marking, but the abolition of the plate-duty ; also tlie 
diseontinuanco of the lower standards of 9, 12, and 15 
carat marks, and tho placing of tho assay offices under the 
Mint, instead of under tho Goldsmiths’ Hall. 

As to foreign hall marks, no works have as yet been 
published on tho subject. The great continental centres 
of works in tho precious metals during the sixteenth and 
the seventeenth centuries were Augsburg and NUrnberg. 
Tho first city used the stamp of a pine-applo, and Nttm- 
berg that of a capital N ; but no date-stamps seem to have 
been employed. Tho goldsmiths of Amsterdam, on the 
other hand, seem to have used date-letters in conjunction 
with tho town mark (a shield containing three crosses in 
saltire) and the maker's mark. The marks of tho French 
goldsmiths aro moro systematic, but they have not been 
fully investigated. A formidable list of nearly 200 French 
communities of goldsmiths existing previously to 1786, 
and each using a proper emblem, has been compiled by 
MM. Lacroix and Serd in their “ LTIistoire dc rOrfdvrerio.” 
The first ordinance that compelled the French goldsmiths 
to stamp their works seems to have been one of Philip 
the Bold in 1275. 

The best works of reference ou hall marks are Hall 
Marks on Gold and Silver Plate, with Tables of annual 
Date-Letters,” by William Chaffers; “Precious Stones and 
Precious Metals,” by C. W. King; “ Assay Marks” in No. 
84 of the Arckatological Journal; and Report of the 
Select Committee on Hull Marking, No. 191 Blue Book 
of 1879. 

HALL, HOBSiRT, a celebrated Baptist minister and 
one of tho greatest of English pulpit orators, was burn 
2nd May, 1764, at Arusby, in Leicestershire. He lost his 
mother in 1776, and it appears to have been after this 
that he was sent to board at a Baptist school in North- 
ampton, kept by the Rev. Dr. John Ryland, from which 
ho went to the Bristol Academy, with tho intention of 
becoming a Baptist clergyman. In tho autumn of 17§1 
be was selected by the authorities of the Bristol Academy 
to be sent to King’s College, Aberdeen, where after tho 
usual four years’ curriculum, ho graduated in 1785. He had 
already, daring the preceding summer, officiated as one of 
the regular pastors of the Baptist congregation at Broad- 
mead, Bristol, in association with Dr. Caleb Evans ; and 
in August, 1785, he was also appointed classical tutor in 
the Bristol Academy. His iatlicr died In 1791, and the 
same year a difference with Dr. Evans led to Ms removing 
from Bristol, and accepting an Invitation to become pastor 
of tho Baptist congregation at Cambridge. 

He bad already acquired considerable celebrity as a 
preacher, but it was not till now that ho appeared as on 
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antlior. His first publication (unless we are to reckon 
some anonymous contributions to a Bristol newspaper in 
1786-87) was a pamphlet entitled “Christianity consist- 
ent with a Love of Freedom, being an Answer to n Sermon 
by tho Rev. John Clayton” (8vo., 1791). In 1793 ho 
published another liberal pamphlet, entitled “ An Apology 
for the Freedom of the Press, and for general Liberty, 
with Remarks on Bishop Horsley’s Stjrmon preachwl 
81st Januaiy, 1793.” Tho impression that had been made 
upon him, however, by tho irreligious character of the 
French revolutionary movement was indicated in his next 
publication, “ Modem Infidelity considered with respect to 
its Influence on Society, a Sermon” (8vo., 1800). It was 
the publication of this able and eloquent sermon whi<di first 
brought Hall into general notice. 

In November, 1804, Hall was visited by an attack of 
insanity, from which ho did not entirely I’ccover for some 
years. His state of health made it necessary fur him to 
resign his charge at Cambridge; but, apparently about 
1807, he became minister of the Jhiptist chapel in ll.arvey 
Lane, Leicester, and this situation he held for nearly 
twenty years. He inarricd in March, 1 808. At last, in 
1826, lie removed to the pastoral <‘aro of his old congre- 
gation at Broadmead, Bristol ; and here he remained till his 
death, which took place at Bristol, 21st Febniary, 1831. 

Besides occasional contributions to various dissenting 
periodical publications. Hall piildislied various tracts and 
sermons iji the last twenty years of his life, which, along 
with those already mentioned, were cnllocted and reprinted 
after his death, in six vols. 8vo. (l^nduii, 1831-32). 

HAIa'UkBf • fiUBCNRY, an eminent historian and critic, 
Avas born in 1777 at Windsor, and educated at Fton and 
Christ Church, Oxford. He studied the law for some 
time, and became a bcnclier of the Inner Temple. His 
political creed was that of liberalism, but lui never actively 
engaged in politics ; co-operating, however, and that heartily, 
in the movement for the abolition of tho slave-trade. He 
was one of tho earliest contributors to the Kdinhtmih 
Jieview, lu 1818 was published his first ehihorntc work, 
the “View of Euro})e during the Middle Ages.” In 1827, 
the “ Constitutional History of England, from the Accession 
of Henry VIL to tho Death of George II.” was published. 
This work has become a standard authorit}", and is a text- 
book at the universities. In 1838 appeared the “ Iiitro- 
dnetion to the Literature of tho Fifteenth, Sixteenth, and 
Soveuteenth Centuries,” which is unrivalled for the justness 
of its criticism anil the variety of its learning. All these 
works have passed through numerous editions, and been 
translated into tho languages of the leading European 
nations. Mr. Hallarn was a fellow of the Royal Society, 
.a member of the Society of Antiquaries, and a trustee of 
the British Museum. He married a daughter of Sir Abra- 
ham Elton ; and of a numerous family only two sons and 
two daughters survived the period of adolr.scence. Both 
the sons and one daughter were prematurely cut off; the 
elder, Arihur Henry, who died in 1833, w'as the intimate 
friend of Tennyson, the poct-laurcjito, and is the subject of 

In Memoriam.” Mrs. Hallarn, her eldest daughter, and 
remaining son died soon after. Bowed but not broken 
by these sorrows, Mr. Ilallam preserved his vigorous facul- 
ties to the last, and closed his long and honoured life in 
calm Christian peace, on the 22ud of January, 1869. 

HAIi'LE» a town in the district of lilcrsehurg and pro- 
vince of Frussian Saxony, stands on tho Soalc, 63 miles 
S. by E. from Magdeburg, and lOj N.W. from Leipzig, by 
the i-ailway that unites these two cities. The population 
of the town in 1882 was 71,484. It is celebrated chiefly 
for its salt-springs and salt-works, ;md as tho seat of a 
university. It consists of three towns — Halle itself with 
five suburbs, and Glauchnu and Neumarkt, which have 
magistrates of their own. Tin* univerhity was founded in 
1694, and united in 1816 with that of Wittenberg. It 


possesses a valuable library, museum, anatomical ilicatrc, 
chemical laboratory, botanic garden, and an observatory. 
Outside tho walls is a monument to the Germans who fell 
in the battle of Leipzig. Halle was formerly strongly 
fortified, but the site of tlie fortifications is now converted 
into promenades, and the town has been much modernized 
and improved. The university buildings, tho clmrche.s of 
St. Alary, St. Ulrich, and St. Maurice, the cathedral, tho 
Red Tower in the market-place, and tho town-hall are tho 
most remarkable structures. The ancient Castle of Moritz- 
huvg was reduced to a ruinous condition in the Thirty 
Years’ War, and only a wing now remains. Halle posM'sscs 
many educational and cliaritable institutions, foremost 
among which is the Francke Institution, embracing an 
oi*pban house and schools. Tho town is distinguished 
by tho activity of its printing-presses, and is also an im- 
portant railway centre. Us name is derived from Ilall^ an 
old word for salt, in consequence of the numerous brine 
springs of the place and neighbourhood, from which a largo 
quantity (from 200,000 to 300,000 cwts.) of salt is made 
annually, by a peculiar class of workmen called tlio 
“ Hallorcs.” The town was tlic birthplace of Handel (to 
whom a bronze statue was erected in the market-place in 
1869), and Micliaclis and many eminent names are asso- 
ciated with its university. 

HAliLJGLU'JAH (properly Tlnlklu-t/ah^ JinlkJmtu or 
Alhluia)^ a Hebrew compound word, which means “ }»r:iise 
yc Yah ” (Jehovah), was used by the Jews in songs of 
praise and in solemn Ihanksgivings to God. 1 1 w*as retained 
ill tlin Greek and Latin liturgies in the original llclirew ; 
but in the prayer-book of the Church of England its 1-ng- 
lish equivalent, “ Praise ye tho Lord,” is used. 

HAHiER, AXiBSXLT VON, an eminent anatomist and 
physiologist, was born at Berne, 10th October, 170S, iJ 
an ancient and respectable family. His fatber, Nicboljis 
Emmanuel von Haller, was an advocate, lu bis early life 
Haller was feeble and delicate. His fatber had intended 
him for the church, but, his own inclination leading him to 
the study of jdiysic, he went in 1723 to the University of 
Tttbihgen. Being but little satisfied with his progress 
here, lie resorted in 1725 to Leyden, where Boerhjiave wa.s 
then in the height of his fame, and Albinus w'as delivi riiig 
the lectures on anatomy and surgery. At the end of 1726 
he offered himself for his d(>ctor’s degree, and delivered liis 
thesis “ De Ductu Salivali Coschwiziano,” which he showed 
to be merely a bloodvessel. In 1727 he visited Loudon, 
where he became awjuainted with Sir Hans Sloanc and 
Cheselden; thence he went to Oxford, and next to l*aii'«i, 
whence, having pursued his anatomical and surgical studies 
for some time under Winslow and Le Dran, he went to 
Biusel to study mathematics under Bernouiili, and then 
returned to his native country and began to practice as a 
physician. In 1786 ho was appointed physician to tls^ 
hospital at Berne, and soon after principal librarian to tho 
large public collection of books and medals; but these 
offices he did not hold long, for in the following year he 
was offered the professorship of medicine, anatomy, botany, 
and surgery at Gottingen by George II., which after some 
hesitation he accepted. Having declined practising, he 
devoted himself to the duties of his office witii the greatc-st 
zeid, and especially exerted himself to increase the faeilitivs 
for tlic study of anatomy. During tho eighteen years that 
he retained this appointment, while fulljT dischai*ging all 
his laborious duties, ho was a constant contributor to IJie 
different scientific transactions. In 1747 he published 
the first edition of his “ Primaj Linesc Physiologiae,” whieli 
he had that year used as tho groundwork of his lectin es, 
having previously employed the “Institutions” of Boer- 
haavc. In 1761 tho Royal Society of Gottingen was 
established, and Haller, at whose house the first meeting 
took place, was appointed perpetual president. To tlieir 
IVamactions^ of which tho first volume appeared shortly 



HALT^EY. 


7 


DiALLEY. 


after tinder the title of “ Coininentarii Socictatia Hepio 
Scientiarum Gotti ngensia,” be was a constant contributor, 
even after 1753, when, in consequence of the delicate state 
of bis heal til, being obliged to leave GUttingen, be retired 
e to Berne. Jioi'e be resided during the rest of bis life, con- 
stantly occupied in the publication of bis most important 
and voluminous works^ in the cultivation of the science of 
bis profession and of general literature, and in tbo active 
and honourable discharge of the various duties in the tu^r- 
vice of the republic, in which be at all times strennoiisly 
advocated the cause of the aiistocracy. Ho died in Oc- 
tober, 1777, in the enjoyment of the highest reputation 
.ns a citizen, a scholar, and a philosopher, his literary 
labours ceasing only with his life. 

Haller was fortunate in receiving the high liononrs 
which ho deserved during his lifetime. In 1780 he was 
appointed physician to the King of England. In 174*1 he 
w'as elected a fellow of the Koyal Society of I^ondon, and 
at different times Hiihscqucnlly of all the scientific societies 
*)f Europe ; and ho enjoyed throughout his life the friend- 
ship and esteem of the most eminent of Ills contemporaries 
throughout ICnropo. 

Some idea of the extent of the works of Haller may be 
fcniutd from the fact that the titles of nearly 200 treatises 
j>nl>lis!ieil by him from 1727 to 1777 are given by Senebicr 
in his “Elogo” of Haller, and that this list does not pro- 
fess to bo complete. He is unanimously regarded as the 
father of modern physiology, whoso liistory commences 
with Ids writings, lie was the first to investigate indo- 
pcmleiitly the laws of the animal economy, w’hich had 
before been studii'd only in connection with the prevailing 
mechanical and chemical or metaphysical theories of the 
day. Gotnmcncing with a sound knowledge of anatomy 
uml of the Btrnctuve of the organa in the dead body, bo 
sought experimentally and systematically to discover the 
laws w'liich govern their actions during life, proceeding 
from the most simple to the most complex phenomena. 
His name is especially coimectod with the discoveries in 
eonnccliou with the phenomena of muscular irritability, 
Ili(‘ processes of generation, and the development of life in 
♦Jic fertilized egg. 

HAXilaEY, EDMUND, a celebrated English astrono- 
m<*r, was born 29th October, 1G5C, at Ilpggcrston, which 
was then one of the outlying suburbs of the metropolis. 
He was educated at St. Paul’s School, under the care of 
J)r, Gall', and was placed at Queen’s College, Oxford, in 
1073, being then possessed of much erudition for his age, 
and a strong turn for tjbservation, as appears by liis having 
discovered for himself before lie left school the alteration in 
the variation of the magnetic needle. At the university, 
being w’cll supplied with in strum cuts by his father, he 
l>egaii to apply himself to astronomy, and before he had 
reached the age of twenty he had given (in the JViiL 
Trans.) ii memoir on the problem of Kcplci', had invented 
a method of constructing the jihascs of a solar eclipse, and 
had made many observations, particularly of Jnpitcr and 
Saturn. Furnished with a recommendation from Charles II. 
to lli« East India Company, he set sail for St. Helena in 
NoA'ombcr, 1076, and remained there two years, engaged 
in making observations of the southeni licniisphere. His 
“ Catalogus Stellarum Australimn,” published in 1679, was 
the result of this voyage, and contains, besides the positions 
of 850 stai-s, iOTno other points of interest, particulai*ly 
an observation of the transit of Mcrcuiy over the sun’s 
disc, and a hint that such observations might bo ompl(»ycd 
to determine tlm sun’s parallax (recently so successfully 
c;irriod Into efTect with the planet Venus). He also noticed 
the increased curvature of the moon’s orbit when in quad- 
ratures, which was afterwards explained by Newton. In 
his voyage out he had observed the fact that the oscillations 
of a pendulum increase in duration as the instrument 
approaches the equator. 


On his return from St. Helena tlio king granted him a 
mandamus to the University of Oxford for the degree of 
Master of Arts, and he was elected a fellow of tlie Koyal 
Society. This society sent him to Dantzic in 1679 to 
judge of the observations of Hovelius, who maintained the 
superior accuracy of instrumonts with simple si^ts in 
opposition to Hook, who advocated the use of the telescope. 
Halley was a man of rapid movements; in November, 1678, 
ho returned from St. Helena ; in May, 1679, be set out for 
Dantzic, having in the interval published his catalogue and 
procured his Oxford degree and admission to tlie Royal 
Society. He returned from Dantzic in July, and remained 
at home till the end of 1680, at which time he set out on 
a continental tonr, accompanied by his schoolfellow, Mr. 
Nelson, afterwards known as the author of a work on the 
feasts and fasts. In December, being on the road to Paris, 
lio saw the celebrated comet of 1680 in its return from 
perihelion, being the first who perceived it since it was lost 
in the preceding month. This body he observed with Cas- 
sini at Paris, and the observations thus made are remarkable 
os forming part of the foundation upon which Newton, 
in the Principia,” veriOed his deduction of a comet’s orbit 
from the theory of gravitation. Ho returned to England 
at the end of 1681, and in 1082 married the daughter of 
Mr. Tooke, auditor of the exchequer, with whom he lived 
fifty-five ycMTS. He resided at Islington till 1 096, and in 
1 683 published his theory of the variation of the magnet, 
followed by other papers in subsequent years, containing 
ingenious speculations now forgotten. His astronomical 
ccupationa during this period consisted chiefly of lunar 
observations and comparisons. 

Among other objects of si)eculutioti he had considered 
the law of attraction, which he imagined must bo as the 
inverse sqm we of the distance. Having applied in vain to 
Hook and Wren for assistance in the mathematical part of 
the problem, he heard of Newton, and paid him a visit at 
Cambridge. Finding all he wanted among the papers of 
his new friend, ho never rested until he liad persuaded New- 
ton to publish the “ Principia,” of which he superintended 
the printing, and supplied the well-known copy of Latin 
verses wliich stands at the beginning. 

In 1698 King William, who had heard of his magnetic 
theory, gave him the commission of captain in tlie navy, 
with the command of a small vessel, and instructions to 
observe the variation of the ningnet and the longitude and 
latitude of places in the American settlements, and to 
attempt the discovery of land south of the western ocean. 
Setting out in the month of September in that year, li« 
observed in many pai-ts of the Atlantic .as far as the ice 
would peniiit, touched at the Canaries, Madeira, Cape de 
Verd Islands, St. Helena, Brazil, B.arbadoes, and returned, 
September, 1700, without having lost a man by sickness 
during the whole voyage. He published in 1701 a chart 
of the variation of the magnet in .all seas of the known 
world, and immediately afterwards sailed to survey tbo 
coasts of the Channel, of which he also published a chai't. 
Ho was then twice successively ordered to the e<iast of the 
Adriatic to assist in the formation .and repairs of harbours 
in the Emperor of Germany’s dominions, and i‘cturne4»tu 
England in Novenihur, 1703, just in time to succeed Dr. 
Wallis, who had died a few weeks before, in the Saviliau 
chair of geometry at Oxford. 

At the beginning of 1720, .after the death of Flamsteed, 
Halley was tippointcd astronomer-royal. He died on 14tli 
January, 1742, in the eighty-sixth year of his age. 

Among the Englishmen of his day Halley stands second 
only to Nowlon, and probably for many years after th<' 
puhlicaliou of the “ Principia ” he was the only one who 
could and would rightly appreciate the cliaractcr and coming 
utility of that memorable work. 

In astronomy we owe to Halley — 1, the discovery and 
the detection of tho amount of what is called Uio iony 
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inequality of Jnpiter And Satarn, which he confidently 
expected would he shown to be a consequence of the law 
of gravitation, ns was afterwards done ; 2, the detection, 
by comparison of ancient and modem observations of 
eclipses, of the slow acceleration of the moon’s mean motion ; 
8, the first prediction of the return of a comet; 4, the 
explanation of the appearance of Venus in the daytime at 
particular seasons, arising out of the now well-known method 
of estimating the brilliancy of the planet; and 5, the recom- 
mendation to obsen’o the transit of Venus for the deter- 
mination of the sun's parallax. 

HAXAEY’S COBIXT. See Comrts. 

HALLOW-BV'EN or BALLOWBSN'. the night 
preceding Hallowmas or All Saints’ Day, which falls on 
1st November, so that Halloween is the night of the .81 st 
October. In the middle ages it was cusluinary in England 
to celebrate this evening by a series of fireside games, and 
similar practices were observed in Scotland, though in the 
latter place certain methods of divination were practised with 
a view of getting a glimpse of the future. The kindling 
of a fire seems to be the essential jtart of the obsorvauces of 
the evening, and hence tho custom has hreii supposed to 
be a relic of the primitive heathen days when fire-worship, 
or the kindling of sacred fiTOS, was widely spread iliroughout 
Europe. The best-known description of the Scottish ob- 
servance of this festival is that which is given by Burns in 
his “Halloween.” Sec also Brand’s “Popular Antiquities.” 

&AX.LUCZNA'TXONS are false i)erceptions of any 
organ of sense for which there is iio external cause or origin. 
All the bodily senses are liable to such delusions, hut tho 
most frequently ofiected are those of sight and hearing. 
Medical authorities are not agreed as to the proportions iu 
which the senses are afieclcd, hut some careful observations 
which extended to a large number of cases showed that 
for every hallucination of the sense of smell there were tlirco 
of touch, eight of taste, forty-eight of sight, and forty-nine 
of hearing. Of the inmates of Biedtro the investigations 
of Baudry, Thoi*o, and Auhanel showed that in round 
numbers about one- third wero afiected with hallucinations. 
Persons suficring from the delirium of fever are frequently 
affected in this manner, and it is an almost invariable 
accompaniment of delirium tremens. In tho latter disease 
the whole of tho senses may he sources of hallucination; 
the taste finds poison in the food or medicine presented, 
disgusting smells are imagined, voices threatening or de- 
riding are heard, and tlic visions of loathsome or terrifying 
objects may be of marvellouB distinctness and intensity. 

Occasionally persons who are suffering only from a low 
state of health become the victims of hallucination, and 
where the real cause is unperoeived, such subjective sensa- 
tions may give rise to considerable mental disturbance, or 
possibly to superstition. It is also an unquestionable fact 
of physiological scienco that persons who enjoy sound 
health may he tormented with hallucinations which they 
cannot dismiss any effort of the will, although they are 
conscions of their subjective nature. One of the most 
remarkable instances of this kind is that which is described 
by Sir David Brewster in his “ Natural Magic,” in which a 
lady of great intelligence and unusual strength of mind, not 
only heard herself addressed by imaginary voices, and saw 
distinctly tho figures of her friends, &c., when alone, hut was 
also visited by spectral illusions when in the company of 
others, and on one occasion bad a vision of a friend wrapped 
in grave-clothes and bearing the appearance of death, the 
said friend being at the time ^ive and in perfect health. 

^ Among celebrated men who have been subject to halla- 
cinations tho cases of Luther and Swedenborg are perhaps 
the most striking. Luther appears to have Seen troubled 
chiefly by the apparition or the voice, as he supposed, of 
l^tan, and his use of his inkstand as a missile against his 
enemy is well known. Of Swedenborg it is recorded that 
ho saw members of the heavenly hierarchy seated among 


the members of tho council board when he was at the head 
of tho government; while the visions he records in the 
works composed during the latter half of his life are of tlio 
most extraordinary character. They are recorded, however, 
with 60 much simplicity and clearness that there can ho 
no reasonable doubt of his own absolute conviction of their 
reality. Sir Walter Scott is said to have been subject to 
hallucinations ; and the late Earl Grey was troubled by tho 
peculiar spectral illusion of a gory head, which, however, 
ho could hanisli temporarily by a strong effort of the will. 
It is probable that a large number of the ghost storica 
which are recorded as the personal experiences of persons 
whose sincerity cannot be doubted, are in reality the results 
of halluidnation in the first instance, to which the imagina- 
tion has unconsciously added details in subsequent narra- 
tions ; hnt it must he admitted that there are some for 
which this explanation is inadequate. 

HALO is a circular band of faintly coloured light which 
is occasionally seen suiTounding tlie disc of tho sun or 
moon at a distance from it equal to 22}, or less commonly 
to 47 degrees. Tho colours of the solar halo are such 
as are observed in the rainbow, but they are less bright, 
and do not always follow tho same order as in tho bow. 
Sometimes the red is n(‘xt the sun and n pale blue on the 
outside ; hut at other times indigo and violet are witliont. 
Frequently, on tho other hand, they are red or yellow in 
tho inside, and white on the outside. One of the observa- 
tions on halos mentions tlie colours as while in tlie middle, 
folloTV'ed by red, blue, and green, its outermost border being 
a bright red. In another case a pale red on the outside 
was followed by red and green, tciminating with white on 
the inside. The space oif sky of which the circumference 
is the halo, is frequently of a most intense gi'ay, of a 
deeper blue than the rest of tho heavens, when the atmo- 
sphere is misty, or of a transparency more or less perfect. 
Tho lunar halo in general appears to be white, hut it is at 
times tinted with pale green and red, or pale red alone. 
Tho white circle is sometimes well defined on tho inner 
side, BO os to make the included space appear dork, while 
on tho other side it passes insensibly into the colour of tho 
sky. Often about either luminary the halo is double, con- 
sisting of two concentric circular bands, tho exterior ono 
being broader than the otlier, and the two being separated 
by a broad clear space. 

When a mist or a thin cloud is between the sun or moon 
and a spectator, tbero is frequently observed an ill-defined 
circle of colom*ed light immediately surrounding the disc 
of the luminary ; this is called a corona. It sometimes 
appears when a halo is also seen, hut it is more commonly 
observed without such accompaniment. It is produced by 
tho refractions of light in the globules of water which aro 
suspended in the atmosphere between the spectator and 
the luminary. Tho smaller the size of the globules tho 
greater the diameter of the corona ; when this contracts, 
therefore, it shows that the drops are large, that tho mois- 
ture is condensing, in fact, and that rain will jshortly fall. 
Tho colour of the corona is usually orange or red. 

Images of tho sun have been occasionally seen as if by 
reflection from some cloud, the sun being near the horizon ; 
these ore called anthelia. They are produced by the 
reflections of light iu prisms of ice having their axes in 
vertical positions. 

Halos arc frequently accompanied by a horizontal ring 
or hand of whitiih light passing through the sun or moon, 
and in some recorded cases extending round the whole sky 
in a vast horizonted circle, of which the zenith-point was tho 
centre ; and at times a simUar hand appears in the direction 
of a diameter perpendicular to the horizon. At tho intersec- 
tions of these bands with the halo are sometimes seen 
images of the sun or moon, which are ill defined and less 
bright than the true disc of the celestial body; these, when 
the halo is formed about the sun, are caU^ parhelia 
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and when about tho mwm^paTottlena, Occasionally, also, ' 
fiogments of circles, or branches of curves of contrary flexure, 
proceed from these images of tho sun or moon, so as to 
assume the appearance of wings or tails. 

Many remarkable phenomena of this kind have at rnrions 
times been observed. In tho “History of England'* by 
Matthew Paris there is a description of a halo with four 
false suns, which is stated to have been seen in tho year 
1233 on the borders of Herefordshire and Worcestershire. 
In 1586 Kothman observed at Gassel, soon after sunrise, 
a false sun above and one below the true sun, all being in 
one vertical line; and in 1661 Hovelius at Dantzic observed 
a double halo accompanied by four false suns and by several 
segmental bands of light, three of which had false suns at 
their places of intersection (see Plato, tig. 10). In the last- 
mentioned year Ilevclius also obseiwed a hulo with two 
parasclcniD and a double corona encircling the body of the 
moon ; and a very remarkable halo was Keen by Sir Henry 
Kngleiiold at Richmond in 1802 (Journal of the Jioyal 
Institution^ vol. ii.) Besides these many such phenomena 
Itave been observed in Europe, in the United States, and in 
Canada; and Captain Parry observed and measured sc\eral 
during his voyages to the Arctic regions. One of these was 
the great double halo with a horizontal circle of light (.see 
tig. 17 on Plato). 

In tho tropical regions coloured halos arc frequent and 
brilliant ; and near tho equator Humboldt observed small 
oiH‘s KuiTounding the planet Venus. 

The explanation which has been given of the halo by 
Mariotte and Dr. Young is nearly as follows ; — Between 
tlie spectator and the sun innumerable crystals of snow or 
iee, having nearly the form of equilateral prisms, may exist 
in the air in all possible positions ; of the.se vast numbers 
many have their transverse sections in planes nearly passing 
through the sun and spectator ; and it will follow, after 
two refractions nt the edges, tliat the deviation of tho 
refracted from tho incident ray, at the eye of tho observer, 
is about equal to tho semidiarnetcr of tho halo. This 
taking place in all planes so passing, a circle of refracted 
light is seen. Cavendish suggests that the exterior halo 
may ho produced by the two ref rae lions which a ray would 
undergo in passing througU a face and one end of a priam, 
that is, through two surfaces wliich arc nt right angles to 
one another. 

Plates of ice disposed so as to reflect the sun's light in 
a vertical plane may be tlic cause of the column which is 
sometimes seen to form a vertical diameter of a halo ; and 
tho blending of the reflected rays with tho rays refracted 
from the sides of the prisms, at the places wOicre tho hori- 
zontal and vertical hands of light intersect the halo, is 
apparently the cause of tho parhelia which arc very gene- 
rally observed in those parts of tho halo. When the 
transverse sections of the refracting prisms deviate from a 
piano passing through tho observer towai-ds tho right or 
left, the axes being horizontal, there will he produced a 
curvilinear band of light, like a wing, inclining upwoi'ds on 
cither side of a parhelion. The cirro-stratus is the kind 
of cloud whidi gives halos, and it usually floats over 
20,000 feet high, where moisture would surely take the 
form of ice from tho great cold. Halos ore for more fre- 
quent in winter than in summer. They nearly always 
foreshadow a storm; for the presence of largo bodies of 
iuoisttu*e which they indicate is usually due to barometric 
pressure not far distant, and as the latter approaches it of 
course brings with it a stoi'm. 

A beautSul optical instrament, called a kaloscope, has 
been invented in France for the exhibition of all the phcn< 
menu connected witli halos, such as the corona, authelia, 
pai'helia, It consists of prisms, sheets of plate-glass, 
and mirrors, mounted on an axis, and having a rotatory 
motion, and differently arranged to show the various circles. 

A variety of halotic forms is shown in tho Plate. Fig. 1 


is a corona; 2 is a true halo; 8, a double halo; 4, an im- 
perfect double halo; 5, a lunar halo with corona; 6 and 7 
show false images of the sun or parhelia^ s being the true 
sun, 8^ the parhelion. Fig. 8 shows a pair of parhelia. 
Parry, tho Arctic voyager, records a case of two parhelia 
(fig. 0), 8^ being much fainter than s^, and ea^ being 
furnislied with strips of prismatic colours extending to the 
horizon. In another modification (Parry) three parhelia 
are connected by a bright circlo (flg« 10); and in tho similar 
case of fig. 11 the parhelia were almost too bright for tho 
naked eye. Fig. 12 is a magnificent assemblage of rays 
and parhelia seen by Parry. Fig. 13 was seen at Bedford 
by White. A u is the western horizon, and 8 a portion of 
the solar disc, appearing like burnished gold above a dark 
cirro-stratus cloud; s', a®, s% wore three parhelia; and 
de was a column of white light; fragments of a 

solar halo coloured prismatically ; t, ^ three trains of light, 

whereof k was yellow ; m terminated abruptly, but 7* in a 
distinct point Parhelia are sometimes found, but very 
rarely, outside a halo, as in fig. 14, where a secondary' in- 
verted halo is seen beginning above. This curious secondary 
formation is shown in a more complex example at fig. 15, 
and still more at fig. 16, the latter observed by Mr. Folkes, 
president of the Royal Society. 1'ho curions fig. 17 was 
observed by Parry in tho Arctic regions. Here yr is tho 
horizon ; 1 7/, a horizontal circlo of light ; A; 2, a portion of 
an inverted halo cut across by an elliptical curve, kel^ aud 
inclosing a space dazzlingly brilliant, s represents the place 
of the true sun, having an altitude of about 23°, in tho 
circle of ligJit, ta, extending completely round the sky attlmt 
altitude. Surrounding all was a prismatic circular halo, 
strongly coloured at and r, less so nt 7 / and y, above 
which was a prismatic inverted arch, mfn. Springing 
from tho points q and r wore atUs, qo and rp, of large 
circles. In fig. 18 a most unusual distribution of the par- 
helia is observed, and each parhelion has its own halo, as in 
8 and s', that in s' being almost as bright as that of tho 
sun itself, while tho force of the junction of tho three false 
halos at n is so great us absolutely to show a large part of 
a flftli halo at q r. Fig. 10 is that alluded to above as 
having been seen by Hevelius nt Dantzic in 1661, Par- 
helia generally occur best with a low sun. They appear in 
Arctic regions soon after sunrise, and last all tho day. 
Many parhelia are sometimes seen at once. In 1820, at 
Kaibta In Siberia, luminous rays were seeu extending from 
the sun, au appearance not uncommon there, and named 
“ tho sun's ears." But on this occasion the “ ears " ex- 
tended like comets' tails, and eventually surrounded the 
heavens with a circle of light in which seven brilliant mock 
suns floated. Fallows at the Cape of Good Hope saw seven 
mock half-suns, when tho sun was setting and was half 
below tho horizon of the sea. 

Not only are there pai’holia or mock suns, but tho moon 
also has her paraselenes or mock moons. Parry records 
many fine appearances of this sort. In one case the 
moon bad a halo whose radius was 22° 80', and which con- 
tained three parasclenoD very briglit, but not prismatic. A 
vertical stripe of white light procee^ng np and down from 
the tine moon formed a cross with a horizontal bands of 
light passing through tho moon, and extending for many 
degrees on each side of her, and tho paroselense occurred 
at tlie points of intersection of the cross with the halo 
(comparo fig. 11). 

HAl«ORA.'GltJE, a small order of plants, many of 
which inhabit watery places, and all of which have minute 
inconspicuous flowers. They belong to the cohort Rosales 
among tho Polvpetaj.A2. [See Botany.] This order 
includes the British genera Hippuris (“mare's -tail"), 
Myriopbylium, and CalUtriche, plants found in damp places 
and ditches. There are eighty species, distributed among niqe 
genera ; they are found ifll over the world. The flowers are 
very often incomplete, the pacts of the flowers arranged 
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in twos or fonts. The calyx is adnate to the tabe of the 
ovaiy. Tho petals arc sometimes wanting ; stamens two 
to eight; ovary inferior, one to four celled, with one to 
four distinct styles ; ovules solitary and pendulous in tlie 
cells; albumen fleshy. Tho type of the order is the genus 
lluloragis, in which there are four petals and eight stamens ; 
the species are natives of Eastern Asia, Australia, New 
Zealand, and the islands of tho Pacific, ffaloragia citrio- 
dora^ found in New Zealand, derives its specific name from 
its fragrant odour. Gunnera Bcabra is cultivated for the 
hcauty of its leaves, which are sometimes more than 6 feet 
ill diameter ; its roots are used in Chili for tanning, and 
as a remedy in dysentery. The fruit of CunneiHi macro^^ 
phylla is used in Java ns a stimulant 

HALS, FRANS, an eminent Dutch portrait painter, 
horn at Mechlin, 1584 ; died in IGGfi. Ue devoted him- 
self almost exclusively to portrait-painting, and in that 
department no artist of his time was superior to him 
cx(jept Vaiidyck, and very few could be compared with him. 
His brother, Dirk Hals (1589-1G57), was an excellent 
.animal painter. There is a fine “ Convivial Parly ” by Dirk 
Hals in the National Gallery. Several of Frans Hals’ sons 
were artisls, but none of any groat fame. 

HAL'YARDS, the smaller ropes and tackle used in 
hoisting sails or other portions of a ship’s equipment. 
Signal halyards arc those which carry flags to tho mast- 
head. 

HAM, properly the inner or hind part of the knee, hut 
morn commonly tho narntj given to tho thigh of an animal 
])ropiirod for food by salting, drying, and smoking. The 
ilesh of swine is most frequently cured in this way, and 
wiien the term is used alone it gcuorally signifies this, other 
kinds of ham being distinguished as mutton-ham, boef- 
Jmm, &c. Tho curing of pork haras is carried out by a 
variety of methods, and many districts are celebrated for 
their peculiar modes of curing, but the essential part is 
the same, in all cases, and consists in imprcgiiating the 
meat with sugar, salt, saltpetre, &c., and afterwards drying 
and smoking it. A common method of doing this is as 
follows : — Let the fresh meat in tho first instance be well 
rubbud with coarse sngar, and then allow(*d to lie for twelve 
liours; then It is to be rubbed with a mixture of common 
salt and pounded saltpetre, a pound of the former to an 
ounce of tho latter ; and let it lie three weeks in the brine 
of this mixture, turning it eveiy day. It may then bo 
cither hung up to dry in a cool place, or bo smoked by 
Jianging it over a firo of non-resinous wood or of peats. 
Jn old-fashioned countiy liouaes where wood is used for 
fuel, the hams are often hung inside the chimneys; but 
litth* erections, known as smoke-houses, are more commonly 
used for this purpose. These are built in three storeys or 
chambers, tho fire being kindled in the lowest, and tho 
meat hung in tho two upper chambers. The fuel used 
generally consists of oak or beech chips and sawdust, and 
the fire is kept smouldering for five or six weeks. The 
celebrated Westphalian hams are hung in a smoko made 
by bnniing juniper-wood. 

HAM, a town and fortress of France, in the depart- 
rai«it of Somme, about 40 miles south-east of Amiens. In 
tliu Castle of Ham, which was founded in the twelfth cen- 
tury, but largely extended and strengthened in tho fifteenth 
cciitin 7 , I.ouis Napoleon (afterwards Napoleon III.) was 
confined for nearly six years (from 1840-4G), at last 
eiTccting liis escape in the disguise of a workman. The 
])opu1ntion of the town is about 8000. 

HAM, the second of tho three sons of Noah. The name 
is derived from the Hebrew hamam^ to be hot, and many 
scholars identify this word with the old Coptic or native 
name of Egypt, Kerne, or Khemi^ which signifies black. 
Ham is spoken of in the book of Genesis as being the 
ancestor of all the southern nations of tho earth, his sons 
being Cusl), Slizraim, Phut, and Canaati. Of those the 


settlements of Gush seem to extend from Babylonia along 
the shores of tho Indian Ocean to Ethiopia, those of Miz- 
raim to be in £lgypt, Phut in North Africa, and Cannan in 
Syria. In the Psalms there are three references tu Egypt 
as the land of Ham. 

HAM'AHRYADS (Gr. Aamn, together ; and drut^ an 
oak), a name of tho Greek and Roman poets for certain 
woodland deities who were presumed to bo tho divinities 
presiding over woods and forests, or even over particular 
trees with which they were co-existent. Sec also Nymphs. 

HAMAMBLID'BJE is a small order of plants nearly 
.allied to Haloragka, and like it belonging to tho cohort 
Rosales among tho Poi^YPKTALiC. The flowers are sume- 
timoB nniscxual, the male flowers often without a perianth. 
The stamens are four or numerous. Tho ovary is some- 
times only partially inferior, with two cells, which are 
free at tho apex. The ovules are solitary and pendulous, 
or indeiiuito and affixed to tho axis. The species are 
trees or shrubs, with leaves generally alternate and stipu- 
late, and flowers generally in heads. There are tliirty 
species in fifteen genera, natives of tho warmer parts of 
Asia, South Africa, and North America. Tlie leaves and 
bark of IJamamelis virgintca are astringent, and (‘.untain 
a peculiar acrid cssciiti^ oil ; tho oily kernels are eaten. 
Tho wood of Parrotia is called iron-wood in Persia, on 
account of its hardness. The North American liqnidamber 
balsam is ])roduced by Liquidamber aiyrariilua ; it con- 
tains benzoic acid, and is of the consistence of a thick oil. 
JAquidamber Altingin yields liquid styrax, used in the 
East as a perfume and an ingredient in various medicaments ; 
it foi-ms vast forosts in Java and other parts of Asia. 

HAMRURG, a large city in Germany, the most im- 
portant centre of commerce in that country, is situated in 
SS® 32' N. lat., and 9" 68' E. Ion., 184 miles by railwiiy 
north-west from Berlin, and about 70 miles from the 
mouth of tho Elbe. Its origin is attributed to Charle- 
magne. Tlie founder chose for its site tho most elevated 
spot on tiic north bank of tho Kibe and the east bank of 
tlio Alster, about 76 miles from the German Ocean. It 
was sijveral limes dcstroyjjd by the neighbouring barbarianB, 
yet it always recovered, and had attained considerable 
coiniiierninl importance at the beginning of the twelfth 
ccnturv. In tho thirteenth century it concurred in the 
formation of the Hanseatic League. By degrees it extended 
widely on both sides of tho Alster. It.s rights as an 
i!stalo of the empin! were long contested by the Danihlj 
kings, and it was not until 1618 that they were recog- 
nized. It did not, however, obtain a seat or yote in the 
Diet of the Gennati Empire till 3770. From 1802 till 
1815 Hamburg w’as scarcely free for a year from French 
domination and exaction, and it suflered most severely. 
In 1815 it joined the late German Confederation as a free 
Hanseatic city. For all its severe snfibrings, including 
the robbery of tho bank, a very inadequate indemnity was 
obtained from France at tho pence ; but tho public spirit of 
the inhabitants, its internal resources, and its favourable 
situation soon restored it to more than its former prospcritj\ 

Hamburg, in conjunction with the other Ilnnsc towns, 
joined the North German Confedemtion in 18G7. and the 
Gerinan Einpiro in 1871, but did so rather from niMTssity 
than from any wish of its own, ns it involved to a great 
extent the surrender of its indopetidencc. The new state 
of things lias, however, rather improved its foreign trade 
than otherwise. The territory of Hamburg, including the 
ai'ea of the city, is about 148 square miles, bounded on tho 
south by the Kibe, and on the other sides by tho Danish 
territories. In 1881 tho population had incroased to 
453, 8G9, of whom 410,127 resided in the city of Hamburg 
and its immediate suburbs. The population of the terri- 
tory in 18G1 was 229,941. 

Hamburg is divided into tho old and new town. After 
the great fire in 1842, when fully one-fourth of the city 
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vras destroyed, including most of its public buildings, it 
became greatly altered in appearance ; and the new part 
of the present city is remarkable for its fine, open, well- 
lighted, and well-drained streets, and its spacious and 
lofty houses. The arm of tlie Elbe nest the town is nar- 
row, but the two harbours are capable of receiving a con- 
siderable number of ships. The old town is so intcrsectod 
with canals as to resemble a Dutch city; the canals arc 
filled chiefly by the Elbe, but partly by the Alstcr. and 
almost all the warehouses ai'o close to them. The Alstcr 
forms cm the north side of the town a fine basin, on tho 
sides of which arc tho finest houses in the city, with 
spacious walks planted with trees. Tlje old ramparts are 
beautifully laid out as a public garden and promenade all 
I'ound the city. North of this Inner Alster is the Outer Alster, 
a very largo basin, on the banks of which are iiumerons fino 
country seats. A place of worship most worthy of notice 
is the spacious Church of St Michael, begun in 1751 
and completed in 1762, except the spire, wliich was not 
erected till 1778. This churcli was built by Sounin, and 
is capable of accommodating 6000 persons; the height 
of the steeple is 426 feet. The most important of the 
churches is that of St. Nicholas, erected after the fire of 
1 842 by Sir G. Gilbert Scott in the rich Gothic stylo of 
tli(! thirteentli century. It lias a tower 473 feet in height, 
tlic liiird liigliest in Europe. In llio rich sculpture of tho 
/-■xterior and interior it is intended to perpetuate the 
memory of everyone wlio has in any way tended towards 
tilt* propagation of Cliristianity. Tiio exchange — the most 
cominodious in Europe — the bank, the observatory, and the 
theatres are among tho chief public buildings. The chari- 
table and scholastic institutions arc nunierons, and on a 
most liberal scale. Tho former include an inlinnary, nn 
hospital for the support of 142 aged persons, and a largo 
.school for the training and education of depraved and 
neglected child ven. There aro two educational institu- 
tions supported by the state, dc.signcd to qualify young 
men for the university, and a gyninasiimi. There is also a 
fino hotanieal gai'deti. The gallery of art is an exceed- 
ingly liandsoine bnilding. Opposite it is a hue statue of 
Seliiller. Hamburg has been the birtljpl.aco of many 
li-arncd men, and tho chosen rrsidcnco of many others. 
Its imnierous literary institutions, its private collections of 
iiuiiitings, the general ta.stc for music, the fondness for the 
study of foreign Languages, prove that the whole .atten- 
tion of the inliabitants is not absorbed by thirst of gain. 
TIjc city library cont.ains nearly 200,006 volumes, besides 
6000 volumes of MSS. 

Hamburg is essentially a commercial city, its port being 
the main channel of communication between North Ger- 
many and foreign countries. The navigable channel of 
the Elbe has been so much improved that vesRcls drawing 
18 feet can now, under favourable circumstances, come up 
to tho city at high water, and steamers can discharge 
their cargoes alongside quays funiished with .stc.nm erane.s, 
commodious sliods, and warehouses, and liaving direct rail- 
way communication with all parrs of Germany. The river 
may also bo navigated by lighters for a long distance into 
the interior, and advantage has been taken of natural 
facilities to extend the internal navigation still further. 
A water communication has been established, by means of 
tho Spree and of artificial cuts and sluices, between Iho 
lilbo and tho Oder, and between the latter and tho Vistula ; 
80 that a considerable part of tho produce of Silebia de.s- 
tined for foreign mai'kets, and some even of that of Poland, 
nro conveyed lo Hamburg. There is also canal cominn- 
iiication with the Travo, and thus with LUbcck and the 
Baltic. But the great lines of railway which now unite 
Hamburg with all parts of tho interior of Germany liave 
vastly extended her connections, and are now even of more 
importance than her command of river and canal navigation. 
Hamburg ranks as tlie greatest emporium of trade on thi 


Continent, and next to London has tho largest money- 
exchange transactions in Europe. Its commerce inelndeB 
every article which Germany sends to or receives from 
foreign countries. 

The number of vessels which annually enter and dear at 
Hamburg is about 6000 (of 8,000,000 tons), of which 
nearly oiie-half were British. Tho harbour presents a 
picturesque and busy scene. Tho quays stretch along tho 
bank of tho river for a distance of over 8 miles, and 
accommodate upwards of 400 sea-going rossels and as 
many barges and river craft. The value of the Imports is 
over £100,000,000 per annum, of which about £60,000,000 
is by sea, and £22,000,000 from Great Britain. Tlio 
countries which liave the largest trade with Hamburg, 
after tho United Kingdom, are the United States, tho 
Nctheriands, and Norway and Sweden. The Hamburg 
American Steam Packet Company has ten first-class 
vessels running regularly between Hamburg and New 
York. These steamers convey iho German mails to the 
United States, and a very largo number of emigrants. 
Steam communication also exists with Now Orleans. 

The principal occupations of tho artisan class in Ham- 
burg arc in the shipyards and engine anti*carriage-bnllding 
works. Among the other chief mannf.'icturing establish- 
Tiicnts are sugar refineries, breweries, distilleries, and furni- 
ture and pianoforte factories. There aro also cotton mills 
and a nnrnbcr of mannfactories of cement, chemicalK and 
dyestuffs, and iiiachinory. Beef and p(»rk are cured largely 
for exportation. All employments are, liowever, subordinate 
in Hamburg to those of commerce and navigation. 

The annual revenue and expenditure of Hamburg are each 
about£l ,750,000. The publicdebtin 1884 was £7 ,000,000. 
A considerable part of this sum was incurred after tlu3 great 
five iu 1842, and spent in rebuilding the Aty on a new and 
improved plan. The whole damagi* caused by tho con- 
flagration — which laid more than 6000 buildings in ashes 
—was estimated at tho time at 1)0,000,000 thalers, or 
about £16,000,000 sterling. 

Hamburg comrauni(!ates with Tdlbeck by a canal and 
railway, and with Berlin, Brunswick, Altona, Kiel, Han- 
over, i^c., by railwn}’. 

HAMIL'CAR, a name renowned in Carthaginian 
.annals. The naiijc signifies in Tyrian ‘‘ gift of Ilcrakles, ” 
the Tyrian Jifilcar or Mdkartk being the conntorpart of 
the Greek J/erakles, The following ani spccuilly dis- 
tinguished : — 

1. llaniilenr, son of Hanno, who led the groat Sicilian 
expedition h’om Carthage, iv.r. 480, and perished at Himcva; 
(2) Hamilcar Khodanus, Carthaginian envoy to Alexander 
the Great ; (3) the antagonist of Agathokles in Sicily, in 
317 it.c\ ; (4) Hamilcar, son of Cisco, who succeeded the 
former in Sicily, B,c. 811, and was eventually defeated 
and slain by Agathokles ; (6) the brave antagonist of the 
Bomnu Consul Regnlus both by sen and land ; (6) Hamil- 
car Barca, subject of tho next article. There were several 
others of less distinction. 

HAMIL'CAR BARCA, the fallior of Hannilyal, and 
the great leader of tho po]»ular party at Carlliagc, was 
appointed in the eighteenth year of the first Punic War 
(B.r. 247) to llio command of tho Carthaginian forces. 
Ho ravaged with his fleet the coasts of the Bruttii and tho 
Epizephyrian Locrians, and afterwards seized upon a strong 
fortress in Sicily, between Eryx and Psuiormus. In this 
place he maintained himself for ^^omc years. He f roquently 
ravaged tho soutlieru coasts of Italy as far as Cumae, and 
defeated Ukj Roman troops in Sicily. The Romans at 
lengtJi fitted out a fleet to cut off all commnnicatioii 
between Hamilcar and Carthage, while the Carthaginian 
fleet sent to his assistance was defeated by tho Roman 
consul Lutatius Catulus (u.c. 241). The Carthaginiann 
sued for peace, which was granted by the Romans; and 
Ilauiilcar led his troops to Lilybaenm, whence they were 
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conveyed to Africa. But a new danf^r awaited Cartliaj'c. 
The Carthaginian treasury was exhausted; and it was 
proposed to tiio troops tliat they should relinquish a part 
of the pay which was due to them. The soldiers rejected 
the proposal^ and proceeded to enforce their demands. 
Being joined by many of the native tribes of Africa, they 
defeated Hanno, the Carthaginian general sent against 
them, and brought Carthage to the brink of ruin. Hamil- 
car, being appointed to tho command, on liis return to 
Carthage from concluding the peace, succeeded in subduing 
them after the war had lasted above three years. Tho 
striking novel “Salammbfi” of M. Gustave Flauhert gives 
a magnificent and historically accurate account of this 
exciting contest. 

Uoinilcar next fomed the brilliant design of esttiblisbing 
a new empire in Spain, with the plan of invading Homo by 
land, eventually carried out by his son Hannibal. Uamil- 
car therefore went to Spain (h.o. 238), where he remained 
nearly nine years, during which time ho extended the 
dominion of Carthage over the southern and eastern parts 
of that country. He fell in a battle against the natives, 
iJ.c. 229. Barca was a surname of lionour; its meaning is 
tkfj lighlninff, 

Hamilcai* was succeeded in his command in Spain by his 
son-in-law Hasdi’ubal, who most not bo confounded with 
his own son Hasdnibol, the brother of Hannibal. Hos- 
drubal carried on the conquests of Hamilcar, and reduced 
almost the whole of the country sjmth of the Iberus (Ebro), 
which was fixed as tho frontier of the Carthaginian 
dominions. 

HAMILTON, a handsome town of Scotland, in the 
county of Lanark, pleasantly situated near tho confluence 
of the Avon Water with the river Clyde, 11 miles S.S.K. 
from Glasgow. It is a parliamentary and municipal 
burgh and market-town, and has stations on the Cale- 
donian and North British Itailways. TIkto is a five-arch 
bridge over the Clyde and a lofty three-arch one over the 
Cadzow. The town is tho head of a presbytery in the 
synod of Glasgow. The chief public buildings arc several 
churches and chapels, a grammar-school, n trades* hall 
and town-hall, market-house and old cross, infantry bar- 
racks, race-stand, and several hospitals. The burgh was 
created by the Heform Act of 1832, and is municipally 
governed by a provost, four bailies, a treasurer, and ten 
councillors. Tbo population in 1881 was 13,995. The 
district is famons for its apples, and the manufactures of 
tbo town comprise imitation cambric, sewed muslin, lace, 
black silk veils, galas, lino thread, &c. In tho vicinity 
there are many coal and iron mines. It is included in tho 
Falkirk parliamentary district, which sends one member to 
the House of Commons. Hamilton was founded by, and 
derives its name from, tho family of tho Hamiltons, origin- 
ally from Hambletoii, in Leicestershire, who are now repre- 
sented by the Duke of Hamilton, the hereditary keeper of 
Holyrood Palace. The peerage dates from 1445 ; the mar- 
quisato having been created by James VI. in 1599, and 
the dukedom in 1G48. It had long been understood that 
to the title also belonged the dukedom of OimtolheTault in 
France, but the claim was only confirmed by decree in 1864. 
Hamilton* Palace, the family seat, is a very bandsomo 
Grecian structure, 264 feet long, and formerly contained 
many valuable paintings and cabinets; but in 1882 the 
tmasures of art were sold. The park in which it stands 
contains a magnificent mausoleum, erected by Alexander 
the tenth duke, of which he became the first occupant, and 
a picturesque and striking copy of the facade of Ghatel- 
herault Castle. Cadzow Forest, which adjoins the park, 
is famous for its oaks, the last relics of tho great Cale- 
donian forest which once extended from sea to sea, as well 
as for a herd of the aboriginal breed of Caledonian wild 
cattle, which is still preserved in it. The forest likewise 
contains the ruins of an ancient castle of the same name. 


Among historical events connected with Hamilton, tlio 
battle of Bothwell Bridge, fought between the Covenanters 
and tho royal forces, under the Duko of Monmouth, in 
1672, deservos mention. Tho result of the engagement 
was unfavourable to tho foimor, about 400 of whom were 
killed ou the spot, while 1200 were taken prisoners. 

HAM'UiTONT, a city in Ontario province, Canada, at 
the west end of Lnko Ontario, 38 miles by rail from Toronto, 
878 from Montreal, and 45 from the Niagara Falls. It Is 
one of the most prosperous and beautiful cities, of tho 
dominion, mainly owing to its situation on Burlington Bay, 
and on the Grand Trunk and United States Railway. It 
is tho station for steamers from Montreal, niul is tlio seat, 
of extensive commerce. Tho population in 1881 wa«» 
35,065. In 1851 the number was 10, .312, and in 1841 
only about 8200. Tho houses are well built of brick or 
stone, the streets regular and well laid out, and sewerage 
good. There is also a very ample supply of water from 
tlio lake. The principal manufacturing cstablishmeiits are 
locomotive works, foundries, and car works. The town is 
in the centre of a very rich agricultural district. 

HAMILTON, ALEXANDER, an eminent American 
statesman, was born 11th Januiu'y, 1757, in the British 
West Indian island of Nevis, one of tho Antilles. His 
father was a Scotch emigrant and his mother was of Froneli 
Huguenot descent. Tlie latter died while ho was yet a 
child, and soon after his father failed in business, so that, 
ni tho age of twelvo Alexander was entered as n clerk in 
the counting-house of an American merchant named Crugcr, 
who had an establishment at St. Croix. In this position 
lie displayed such extraordinary ability, that within a year 
he was loft in charge of the business by his employer. In 
1772 by tho assistance of his friends he was enabled 
to proceed to a grammar-school at Elizabethtown, New 
Jersey, and in 1774 he entered Columbia College, Now 
York. Ho took a lively interest in politics, and heartily 
supfiortcd the rights of the colonies in the disputes that, 
had arisen with tho mother country. On the outbreak of 
war he joined the colonial army, obtaining a commission 
as c.aptain of artillciy, and in January, 1777, be became 
private secretary to Washington, being raised to the rank 
of lieutonant-colouel. Having married in 1780 a daughler 
of General Schuyler he retired from the army in 1782 with 
tho rank of colonel, and resuming the study of the law was 
admitted to tho Supreme Court, and soon acquired n con- 
siderable practice. He was elected in 1782 a member of 
the Continental Congress, a member of the legislature of 
Now York in 1786, and was one of the delegates to tlio 
convention of 1787, w'hicb met at Philadelphia fur the 
purpose of revising tho Articles of Confederation. Tho 
plan he suggested was not adopted by the convention, but 
his influence was fully manifested in tho results arrived at 
by this assembly. Hamilton strongly favoured the prin- 
ciples of federalism, and publicly explained his views in a 
scries of loiters to the JView York Daily Advertiser^ being 
assisted by Jay and Madison, These were afterwards 
collected and published under the title of The Federalist. ” 
In 1789, when Washington formed his first cabinet, Hamil- 
ton was appointed secretary of tho treasury, and undertook 
tho herculean task of organizing the finances of the young 
republic. Ho found everything in disorder, and his efiorts 
at reform met with fierce opposition from many Infiuential 
public men; hut he succeeded in consolidating the debts 
of the states, provided by a judicious system of taxation 
for the extinction of tho federal debt, and established a 
national bank. In 1789 he tetired from the cabinet, and 
resumed the practice of law, becoming tbo leader of tbo 
bar of his adopted state. When war with France was 
threatened in 1798, be was appointed second in command 
to Washington, at tho latteFs earnest request. He strongly 
opposed the election of Aaron Burr to the presidency of 
the United States, and the latter, infuriated by his failure, 
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which he know was larji^ly owing to the efforts of HamU*- 
ton, fonnd means to send him a challenge, and mortally 
wounded him. He died the following day, 12th July, 
1804, in the forty-eighth year of his age, his premature 
end being regarded in the United States as a national 
calamity. His writings, with a memoir, were published by 
his son, John Church Hamilton, in seven vols. (New York, 
1867). 

HAMILTON, ANTHONY, COUNT DE (1646- 
1 720), the author of the famous ** Mdmoires de Gram- 
mont ” (his brother-in-law), one of the accepted models of 
French prose, was an Englishman by birth. His father was 
the IDarl of Abercorn's brother, and his mother was the Duke 
of Ormond's sister. Ho was bom at Drogheda in Ireland, 
hut was taken to Franco when four years old, and re- 
mained there till the reign of Charles II. The ^^Mdinoires” 
arc a brilliant memorid of that court, written by Count 
ilamiltoii at Sceanx after the fall of James TL, whom he 
.'iccutnpanicd into exile. He took part in the expedition 
of 1708. lie died at St. Gcrmain-en-Laye. 

HAMILTON, PATRICK, the first martyr of the 
Scottish Keformatiou, was born in 1603 or 1604, in the 
diocese of Glasgow, probably at Stonohonse, where his 
father had an estate. He was destined for the church, aud 
was sent to study at Paris, w’hore he took his master’s 
degree in 1520. Ho uras for a time at Louvain, where he 
became acquainted with Erasmus, and in 1623 ho rctnmed 
to Scotland, and entered the University of St. Andrews, 
being iu 1524 admitted to its faculty of arts. By this 
time he had fully imbibed the doctrines of the Reformation, 
and ho now began to preach them with such fervour and 
earnestness that ho incurred the enmity of Archbishop 
Beaton, and was compelled to flee into Germany in 1627. 
While there ho visited Wittenberg and ^larhurg, making 
the acquaintance of Luther, Frith, Tyiidal, and others of 
tlic refonnorH, and became more fully instructed and con- 
firmed in the new teadiing. In the autumn of the same 
year he returned to Scotland, where ho married a young 
lady of noble family, and recommenced his preaching with 
renewed vigour and enthusiasm. His noble birth, great 
learning, blameless character, and unvarying courtesy to 
all, gave him an immense influence, and attracted wide- 
spread attention to liis teadiing, but this served to arouse 
both the fears and the anger of the clergy. Beaton was 
afraid to proceed openly against him on acexiunt of the 
influence of his family, but managed to get him into his 
power by inviting him to a conference on the state of the 
church at St Andrews, Hamilton arrived there in Janu- 
ary, 1628, and was suffered for about a month to preach 
without molestation, but he was constantly w'atched and 
attended by spies, who sought to entrap him into the 
utterance of heretical opinions. At the end of February 
the plot was ripe, and he was arrested and brought before 
Benton on tlie 29th on the charge of heresy. He answered 
fully all the written charges made against him, but the 
council having predetermined on his destruction eagerly 
found him guilty, deprived him of his ecclesiastical dig- 
nities, and having aiTangcd that a warrant from the 
secular power should bo in readiness, handed him over for 
punishment. The same evening ho was burned at the 
stake, in front of the gate of St. Salvator’s College, meet- 
ing his fate with a calm courage worthy of his previous 
life. His preaching and martyrdom made a profound 
impression on the national mind, and as an opponent 
expressed it, the smoke of his pile infected all upon whom 
it blew. ’* He left a treatise in Latin on the Law and the 
Gospel, which was translated by Foxe and included in his 
‘‘Acts and Monuments.” (See “Patrick Hamilton; an 
Historical Biography, ”'by Dr. Lorimer, Edinburgh, 1867.) 

HAMILTON* aa WILLIAM ROWAN, one of 
the greatest mathematicians of the present century, was 
bom at Dublin, 4tb August, 1806. There are few recorded 


instances in the history of humanity of so great a develop- 
ment of mental power as was exhibited in his childhood. 
At the ago of six he had acquired the elements of Greek 
and Latin, at ten he commenced the study of mathematics, 
and at thirteen he was acquainted with thirteen languages, 
including Arabic, Syriac, Persian, Sanskrit, Hindustani, 
aud Malay. In 1822 he presented to Dr. Brinkley, the 
astronomer-royal for Ireland, a paper on “Contacts be- 
tween Algebraic Carves and Surfaces,” which gained him 
the favour of that eminent man, whose admiration of the 
talents of Hamilton was such that he remarked, “This 
young man I do not say will be, but he in the first mathe- 
matician of his age.” Hamilton entered Trinity College 
in 1823, and his career as a student is unexampled for its 
success, and while still an undergraduate ho was appointed 
to succeed Dr. Brinkley in 1827 as astronomer-royal for 
Ireland and professor of astronomy in the university. In 
1828 .his “Theory of Systems of Bays” was published, 
and he presented to the Irish Academy his fine treatise on 
“ Conjugate Functions,” and a daring prophecy of the forth- 
coming higher algebra, entitled “Algebra as the Science 
of pure Time.” In 1833 he predicted, in a paper con- 
tributed to the British Association, tho existence of conical 
refraction, the truth of which was subsequenlly experiment- 
ally verified by Professor Lloyd. In 1834 ho contributed to 
the Philosophical Transactions his paper on a “ General 
Method in Dynamics.” This paper attracted the most 
earnest attention of the mathematicians of Europe, and tho 
method it indicates has been eagerly studied and developed 
both in Germany and France. Had this been his only 
contribution to the science it would have been sufficient to 
enrol his name among the foremost of the mathematicians 
of Europe, but a few years later ho announced a still 
greater discovery to tho world by his invention of quater- 
nions. See QuATEiiNiONS. 

It is impossible within tho limits of this notice to 
enumerate even the titles of the papers on scientific sub- 
jects contributed by him to philosophical journals of his 
time, but in addition to tho subjects already mentioned ho 
wrote upon the dynamics of light, upon fluctuating func- 
tions, the calculns of probabilities, definite integrals, &c., 
contributed to general literature, and was the author of 
some elegant and thoughtful poetical compositions. 

Few philosophers have been more hononred. In 1836 
he delivered, os secretary, the annual address of the British 
Association, and received tho honour of knighthood. He 
was awarded the gold medals of the Royal Sodety aud the 
Royal Irish Academy, was a member of most of the great 
scientific societies of Europe and America, and occupied 
for several years the presidential chair of the Royal Irisli 
Academy. He died 2nd September, 1865. In 1888 ap- 
peared tho first volume of tho fine “Life of Sir W. K. 
Hamilton ” by Robert Perceval Graves, snbsequcntly com- 
pleted by a second volume (Dublin University Press, 
1883-84). Sufficient selections from his writings and 
his correspondence accompany the “Life” to show that 
we have in him a second Leibnitz, Wo see him rising at 
will at any hour of the night to continue his mathematical 
work, and we cannot help a smile at tlie philosopher ^o, 
finding his horse “ Comet ” so refractoiy os seriously to 
interfere with a problem ho was mentally engaged upon, 
gave him his head and let him run away, while his master 
was free to pursue his abstruse calculations. Fortunately 
Hie horse only ran home to his stable, and no accident 
occurred ; but to solve quaternions on the back of a run- 
away animal is certainly a risky adventure. 

HAMILTON. SIR WILLIAM STIRLING, one of 
the greatest philosophical teachers of modem times, was 
bom on 8 th March, 1788, within the university buildings 
of Glasi^w, where his father, Dr. William Hamilton, held 
the chair of botany and anatomy. Sir William's father 
was a man of considerable talent, of onsnUied honour, and 
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of long descent from one of the oldest Scottish stocks, his 
particular ancestors having figured conspicuously in history, 
and been actually ruined in the cause of civil and religious 
liberty. 

Tho first mental discipline of tho future prince of philo- 
sophical scholars was under a domestic tutor, and the 
attending the winter courses in tho public schools of Glas- 
gow. In his niiitli year he joined one of tho classes in the 
grammar-school, and made considerable progress in tho 
study of the Greek and Latin languages. At the age of 
twelve ho attended the junior classical classes at the uni- 
versity. After a couple of years spent at a school in 
Kngliind, he returned to Scotland, with tlie intention of 
becoming a regular member of Glasgow University, and 
in tho sessioii of 1803-4 he joined tho senior Latin and 
Greek classes, as well as those of logic and moral xthilo- 
sopliy. From this period, probably, dates his attachment 
to spcculativo studies, although it was not until middle 
age that he finally resolved to devote his powers to philo- 
sophy, having at first intended to follow tlie profession of 
medicine, in which his ancestors had achieved no little 
distinction. 

In the spring of 1807 Hamilton left Glasgow for Oxford, 
his distinguished university career in Scotland having 
secured him the position of Snell Kxhiliitioiicr, a post 
at one time hold by Adam Smith. He entered at Ihilliol 
College, and continued his academical studies without 
interruption for tliree years, when ho took tho arts degree. 
During the latter part of his university career Hamilton 
exerted himself to the utmost, and remained at Oxford 
during the entire winter of 1809 and summer and autumn of 
1810, creating for himself at this time a great reputation 
both for learning and kindliness. 

In the final examination in 1810, the partiality of 
Hamilton for speculative studies was conspicuously exhi- 
bited in tho section of “ Moral Philosophy and Logic.” Tho 
books ho selected for preparation were far more tlian were 
required, embracing the greatest speeulutive writers of 
antiquity, and tho results of the examination proved his 
reading to bo unparalleled in tlio history of tho university. 

In 1812 Hamiltou, after considerable research into tho 
histoiy of his family, sncceodod in obtaining tho verdict 
of a jury adjudging him heir to Sir liohert Hamilton of 
Preston, and declaring him entitled to tho nmno and stylo 
of Baronet of Preston and Tiiigallon. Farly in the follow- 
ing year ho finally decided upon reading fur the Scottish 
bar, and in July, 1813, passed as advocate in Scotland, 
and took up his residence in Edinburgh. His career at tho 
bar was neither a brilliant success nor an absolute failure ; 
but long before tho attainment of his thirty-secoud year 
he felt that neither by education, habit, or inclination wtes 
ho fitted for tliO jarring life of an advocate. 

The death of Dr. Thomas Brown, tho professor of 
moral philosophy, in 1820, appears first to have drawn his 
attention to tho advisability of turning to practical account 
his great philosophiiutl learning and speculative genius. 
With the view of obtaining a recognition of his attaiumonts 
he now became a candidate Jor the professorial chair. The 
election, however, turning upon political considerations, 
Sir William failed ; but was in tho following year elected 
by tho Faculty of Advocates to tho professorship of civil 
liistory, aud set to work energetically to prepare a course 
of lectures. His private studies, meanwhile, were actively 
continued, and in 1826, at the time the pretensions of tho 
craniologists first attracted attention, a|>peared his cele- 
brated physiological paper on the Procucal Consequences 
of the Theory of the Functions of the Brain of Dr. GalL” 
His rescardiicB crown tbo labours of professed anatomists. 

In 1829, two years after the death of his mother, Sir 
William man led his cousin, Miss Marshall, who had been 
bronght up with his mother's family during the previous 
ten years, and tho uiuon was in evciy* sense a happy one. 


The foundation of Sir William Hamilton's European reputa- 
tion as a thinker was laid by his early contributions to tbo 
Edinburgh Jieview, especially by the first, which was a 
review of tho “ Cours dc Flulosophle ” of Victor Couuiu. 
After this he was a constant contributor, his articles oii * 
Oxford, on the right of admission of dissenters into tho 
universities, on the “ EpistoUo Obscurorum Vivorum,” on 
tho study of mathematics, and above all on logic, showing 
the same varied learning, breadth of view, and profound 
knowledge of the subject 

The chair of logic and metaphysics having become vacant, 
tho Edinburgh town council, by a majority of four, elected 
Sir William Hamilton to it on Ifiih July, 1836, In tho 
introductory lecture, the reflective listener felt that a now 
power had arisen in tho intellectual world — that the key- 
note of a higher strain of abstract inqniiy than had been 
heard before in our Scottish universities was now struck. 
In his professorial career he achieved distinguished suc- 
cess as a teacher. Ho unquestionably revived tlio taste 
for philosophy in Britain, no previous thinker having 
attempted to teach tho youth of his country to reflect lor 
themselves. His aim was not to teach systems, hut to 
teach to pliilusophlzo. His hold on his pupils was remark- 
able, lie being regarded by them as tho revealer of a now 
world. In controversy his command of the opinions of his 
predecessors w'as extraordinary. In discussing a point of 
grammar, lie quotes the authority of twelve of tho most 
eminent writers of antiquity, aud when treating of atten- 
tion he brings in no less tlian thirty-ono authors. Tho 
lectures ho deliverod during this period were edited by 
Dean Mansel and Professor Voitch, and published after his 
dcatii Lectures 9 n Metaphysics and Logic,” four volumes, 
1868-60). 

In 1840 Sir William Hamilton was elected a member of 
the French Academy. In 1846 he completed tho editing 
of Ih'id, necessarily delayed by declining health. In 1852 
he published a volume of essays (consisting chiefly of his 
contributions to tbo Edinburgh Review)^ entitled “Dis- 
cussions in Philosophy, Literature, Education, and Univer- 
sity Keform.” In 1854 he brought out the first volume of 
tho collected works of Dugold Stewart, to which lie had 
devoted many years’ close attention ; but hi.s death, on tho 
Cth May, 1856, arrested his career before its completion. 

Of the philosophers of modern times he ranks among 
the very first for erudition, while in his day he had no 
rival. He is emphatically the Scaliger of metaphysics. No 
former writer in Britain had illustruied his meaning with 
such a prodigality of quotations at once apt and acute. 
No other had culled the honey from tho scholastic subtil- 
ties which to his contemporaries appeared so bamu. His 
knowledge of Aristotle has, perhaps, never been equalled. 
Not only was ho acquainted in detail with every sliade of 
the master's opinion, not only hod lie extracted the good 
from every known edition, he was familiar with every 
opinion of all tho.commentators of the middle ages. Aris- 
totle, Held, and Kant, indeed, may bo said to have been 
his favourite authors in philosophy. The more recondite 
the writer, the greater seems to have been his pleasure in 
the pursuit of knowledge. As a pure scholar, as a theolo- 
gian, if generally less known, he was hardly less distin- 
guished. Another favourite subject was the Latin poetry 
of the fifteenth, sixteenth, and seventeenth centuries, of 
which he had a rare and ample coBectiAn, and a very 
thorough knowledge. Sir William Hamilton was empha- 
tically the first British thinker who attempted to grapple 
^th tho great problems of metaphysics in anything like an 
exhaustive manner. His admirers, his friends, his pupils 
were introduced to a new field, and the writings of con- 
tinental tbiukers came for tho first time to have a real 
significance in Britain. In an age eminently materialistic, 
he led tho way, in his article on Cousin, to the humanizing 
influences of a purer philosophy. In the words of tbo late 
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Professor Fcrrier, “ A simpler and grander nature never and 80 lbs. By using a number of hammermen who were 
arose out of darkness into human life; a truer and a manlier trained to strike in rapid succession, it was found that 
character God never made. How plain and how polished very large masses of metal coul^ be forged ; but with the 


his intelligence in all its workings ! . • . His contribu- 

tions to philosophy have been great, but the man himself 
was far greater." In addition to the works mentioned 
some selections from his MSS. were published by Dean 
Manscl in 18C2. A criticism of liis system of philosophy, 
by .T. S. Mill, was publisliod in 1865, and an appreciative 
memoir of Sir William Hamilton, by Professor Voitch of 
Glasgow University, was issued in 1800. 


progress of the mechanical arts a greater degree of hammer 
power became necessaiy, and as is nsnally the case in 
invention, the attempt was made to Imitate on a larger 
scale the work done by the hand. The helve hamnier^ 
which for a long period was the only power-hammer 
known, consisted of a long metal handle, generally of cast 
iron, and a heavy head of wrought iron faced with 
steel. The end of the handle furthest from the liead was 


Perhaps Sir William Hamilton's greatest contribution to attached to an axis, and the lu'ud of the hanimcr was 


metaphysics is his Law of the Conditioned," certainly a 
very remarkable and vast conception. Excluding certain 
absolutely known things, such as one's own existence, space, 
time, &c., all else, ho avers, suiTers from the impotence of 
our fncullies. The law is thus expressed: *^A11 that Is 
conceivable in thought lies between two extremes contra- 
dictory of cacli other, which cannot therefore be both true, 
but one of which must bo true.” Thus we know space as 
existing, but if wo try to make our knowledge precise wo 
find the mind impotent to go further than the vague intui- 
tion. What wo know comes under the law of tlio condi- 
tioned. Space is unthinkable either as finite or as infinite, 
and yet it must be either the one or the other ; what Is 
conceivable of it lies between the extremes. So with time: 
things had a beginning or they had not: one or the other 
is nndoubtcdly th<! case, but our mind is impotent to judge 
of those cxtreincs; wc only can conceive what lies between. 
Hnmllt>jii applies the same argument to causality, 
and declares that the notion of cause and effect is 
in fact bnt an impotence of the mind — one case, 
indeed, of the law of the conditioned. EHher things 
began without a cause (something was created out 1 1^ 
of nothing), or creation was merely rearrangement I rjl 
of pre-oxibting matter. Bnt we can neither think JjJs 
of matter ns eternal nor as being created out of 
nothing ; all we know lies between these extremes. 
Therefoie, snys Hamilton, when we find our intellect 
claiming that all things follow definite causes, while 
yet our mind knows itself to be pei*fectly free in f 
choosing its own course, wo are not (as wo other- 
w'ise should be) at a deadlock. For wo say that 
tills universality of cause and effect is only a case 
(xf the limitation of the human mind, and cannot weigh 


imsed by a series of cams attached to a heavy wheel and 





Double-acting Steam Hammer. 

allowed to fall by its own weight. Another kind of power- 


a fmin. t iho tcBtimpiiy of consciousncss. Proud of this subtle hammer of a lighter nature, and designed to strike more 
misoning the great philosopher proclaimed his law not only rapid blows, was the hammer, which was lifted by 
the foundation of morals, but the only doctrine whence we striking down a projection from the handle extending 
can philosophically infer the existence of God. In his beyond the axis by the cams of a large whwL The wheels 
“Examination of Sir W. Hamilton’s Philosophy" John used to move these hammers wero in tiie first instance 
Stuart Mill justly complains of his “ giave oflence against moved by water-power, but afterwards steam was intro- 
tho morality of philosophic inquiry,” by prejudicing the duced for this purpose, and the impleinents wero termed 
inquirer’s mind with so strong an assertion. steam hammers. When the latter term is used now, liow- 


HAMMEB. Of all the tools used by man the ham- ever, it applies to an instrument designed on a totally 
iner in its various forms is the one that is most usefui different principle, first introduced by Mr. James b.asmytli 
and iinportniit. A great variety exists in the shapes and in 1843. His designs were drawn up in 1838, and a 
sizes of tlie hammers used in mechanical work, though hammer of the kind he indicated was constructed at 
they are nearly all modifications of the common form Creuzot by M. Schneider, before the invention was tested 
adapted to special requirements. The common hand in England, in tlie beginning of 1843. The fii*st designs 
hammer consists of a long wooden handle, to which is were soon improved upon, and the same year ™ most 
fixed crosswise a metal head, generally iron or steel, or iron important addition to the designs of 
faced with steel. Many hammer heads are made with one been made was introduced by Mr. Kobort Wilson in tno 
side flat for striking the work, termed the face^ and the self-acting valve gear, which imparted an immense power 
other side len^heiied and flattened out to a wedge shape of adjustment to the instrument. 

or a point, which is called the pane of the hammer. In In the eingU-acirng »team hammer im hammer rises 
the carpenter’s hammer the pane is curved round in the and falls in a vertical straight lino, and consists wther of 
direction of the handle, and ends in a V'shapod notch the piston with its rod cany mg the hammer-head 
for drawing nails; many other useful shapes have ben: Nasmyth’s form), or of the cylinder and hammer-head (as 
designed for the panes of hammers used in metal work, in Condies form). It is suitably faced with steel at tho 
Ac. Tho heaviest hand hammers are those which are lower end. It is lifted by the pressure of steam admitted 
used by the “ strikers ” in forging, known as sledge ham- into a vertical cylinder ; and so soon as it has been lifted to 
mere, of which the head sometimes weighs between 20 the proper height, the steam is allowed to escape, and tho 
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hammer falls through the unassisted aotion of gravity, and 
strikes a blow of an energy proportional to the product of 
its weight and the stroke or depth of fall. In the double’- 
noting Bteam hammer^ shown in the illustration, the pressure 
of the steam acts alternately in both directions, and co- 
operates witli the force of gravity to increase at once the 
energy and the frequency of the blows. The admission of 
the steam into the cylinder is usually regulated by means of 
a slide-valve, which may be either hand-worked or self- 
acting — ^bcing moved in the latter case by means of suitable 
mechanism acted upon by the motion of the hammer itself. 
In either case the extent of stroke and the force of the 
blow arc capable of very delicate adjustment, so that the 
same hammer which is used for forging propel lor- shafts can 
be made to crack a nut without crushing the kernel. The 
piece of work to be hammenid usually lies upon an anvil, 
tlie weight of the anvil-block being from six times to ten 
times that of the hammer; the building of a foundation 
suited to Bustmn the shocks given by the hammer is always 
a very difficnlt and expensive afTair. 

In an ingenious invention known as tlie duplex steam 
hammer^ two equal and similar liainmcrs are driven by the 
prc8sui*c of steam horizontally in opposite directions, so as 
to strike the piece of work with equal force on opposite 
sides at the same instant. The great weight and massive 
foundation of the anvil-block are tlnis made unnecessary. 
Steam hammers vary in wciglit from 1 or 2 cwts. to more 
than 40 tons, and theii* length of stroke ranges from a few 
inches to 12 feet and upwards. Enormous as the power 
is of a steam hammer of 40 tons driven by the force of 
steam, it has been found inadequate for the forging of the 
monster pieces of artillery now designed for naval warfare, 
and hammers of much greater power have been prepared at 
Woolwich, Essen, and elsewhere. But the successful appli- 
cation of hydraulic pressure in the production of these 
monster forgings is likely to limit the further development 
of steam hammers for those purposes. 

HAMMSR-BSAIK ROOF, in ai'cldtccturc, is a splen- 
did roof, almost absolutely confined to English architecture 
of the fifteenth ceiituiy. It derives its name from tlio use 
of a “ hammer-beam,*' or large bracket projecting from the 
external walls, to partly support the rafters. The finest 
example in the world is the famous roof of Westminster 
Hall. Another fine specimen is the roof of the great hall 
in Hampton Court Palace, wliich is engraved In the Plates 
iUustrating English Cathkdual Akchitecture. 

HABC'MSSBFBST, a town of Norway, in the Arctic 
Ocean, included in the amt of Finmark, and situated on 
the island of Kvalo, 14^ miles S.W. of the North Capo, 
It is the most northern to'^vn of Europe, and though little 
more than a villaj^ in size, is well built, and has several 
churches and schools, a library, and a museum. There are 
some copper works at Kaafiord ; but the chief importance 
of the tow'n is derived from its connection with the fisheries 
of the northern seas. It is within the latitude of uninter- 
rupted sunlight for two months together, and has several 
times been the scene of important scientific observations. 

HAMMER ■HRAD or HABCMXR • HEADED 
SHARK (Zygeona malleus)^ a shark distinguished from all 
others by the peculiar shape of its head, which is dilated on 
either side so os torcsemblo a double-headed hammer. ^ The 
eyes, whlcli are veiy large, are placed at tbe extremity of 
these lateral prolongations ; they are gray, prominent, and 
have a gold-coloured iris. When tbe animal is irritated, 
the irides seem to light np with a sudden fiame, much to 
the horror, it is said, of the fishermen who behold them. 

The month, which is semicircular, is placed beneath 
the head, and near to tbe junction of the trunk. It is 
furnished in each jaw with three or fonr rows of large 
teeth. The nostrils open in front of the head. The 
bammer-hcad is found in nearly all tropical and subtropical 
•eas. It is scarcely less formidable for voracity and fierce- 


ness than the ordinary shark, attacking any person who 
may be unfortunately bathing in its vicinity. Specimens 
caught in the British seas are long and slender in the 
body, which is gray, with a blackish-coloured head. They 
usually attain the length of 10 or 11 feet, and weigh from 
400 to 600 lbs. The voracious fury of this shark often 
brings it round vessels even in the roadsteads and close in 
npon the coast. Four other species of this singular genus 
are known, chiefly inhabiting tropical seas. 

HAMaiER^OYSTER (Malleus) is a genus or sub- 
genns of Molluscs belonging to the family Ayiculiuas 
or wing-shells. Six species are known from China and 
Australia. The shell bears considerable resomblanco to 
the implement from which it takes its name. Tho valves 
arc blackish, nearly equal, somewhat rugose on the outer 
surface, and on tho inner often brilliantly nacred. Being 
enlarged on either side of tho hinge, tho prolongation gives 
them an outline like that of the head of a hammer • and 
as they grow in a direction opposite that of the hinge, the 
extension is not unlike its handle. When young tho ham- 
mer-oysters are very like species of the genus Avicula. 

HAM'MOCK. Ill various parts of South America it is 
the custom of the natives to fasten the two ends of a piece 
of coarse cloth or net to tho branches of trees, into wliich 
they then climb and lie suspended at their ease. This is 
called a hamac. Maritime nations 'have adopted the cus- 
tom for tho sailors' beds on shipboard. A sailor's ham- 
mock is .a piece of linen cloth or canvas, about G feet long 
and wide, witli cords attached to each end, and liuiig 
on hooks under tho deck. They ore placed in rows about 
2 feet apart, and arc taken down every morning aud stowed 
away. Each hammock contains a mattress and blankets, 
aud forms tho most comfortable kind of bed during a 
voyage. In ships of war the hammocks, rolled up tightly 
with the beds and bedding and placed in a net, are used 
during action as a means of protection against rifle bullets. 

HAMP'DEN, JOHN, the famous defender of English 
liberties, was the eldest son of William Hampden and 
Elizabeth, second daughter of Sir Henry Cromwell and 
aunt of tho protector, Oliver Cromwell. His father died 
when bo was only three years of ago, and left him heir to 
an extensive estate. He w'as educated first at the grammar 
school of Thame, and then at Magdalen College, Oxford, 
which he entered when ho was fifteen years of age. At 
nineteen he was admitted a student of the Inner Temple, 
and closely applied himself to the study of law, in which, 
as well OH in general scholarship, he acquired great pro- 
ficiency. In 1619 ho married Elizabeth 8ymcon. During 
his early years Hampden is said to have mingled freely in 
tho pursuits which were fashionable among men of largo 
fortnne at that period, but about tho time of his marriage 
his character underwent a remarkable change. He adopted 
the religious principles and virtuous habits of tlio Puritans, 
became noted for an extraordinary sobriety and strict- 
ness,” without any asceticism or austerity, however; for 
Clarendon admits that after tho cljange in hts habits 
Hampden preserved his own natural cheerfulness and 
vivacity, and above all a flowing courtesy to all men.” At 
this period, too, he entered upon public life, and in 1621 
took his seat in tho House of Commons as member for 
Grampound. He did not take any prominent pail in 
pnblic afiiiirs during the life of James, though he acted 
cordially with the country party agalnrt ||be nneonstitu- 
fional and oppressive measures of tho court. Ho sat as 
burgess for Wendover in the first two Parliaments of 
Charles 1., and in the second ho supported bis friend, Sir 
John Eliot, in his attack npon the king's worthless favourite, 
Buckingham. Charles dissolved the Parliament, and bad 
recourse to a forced loan for the purpose of replenishing 
his exhausted exehe<;[ 06 r. Hampden peremptorily refused 
to comply with this arbitrary demand, and was in conse- 
quence imprisoned first in &e Gatehouse, and afterwards 
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in Hampshire. A war wSih France constrained Charles 
reluctantly to summon another Parlisinent in 1628, and 
to release those patriots who had been imprisoned for their 
refusal to comply with his illegal demands. Hampden 
p regained his liberty, and was once more returned for Wen- 
dover. Though he had token a deep interest in the im- 
portant contest which raged round the Petition of Bight, 
and sympathized strongly with the ^pnlar party, ho was 
not one of tlie prominent debaters in the House, and he 
retired to his beautiful residence in Buckinghamshire when 
the Parliament was abruptly dissolved by the baffled king 
in 1629, and diligently dischai'ged the duties of a great 
landed proprietor and an active magistrate. In 1634 he 
lost his wife, to whom he was devotedly attached, and 
who had borne him ten children. This heavy domestic 
calamity is believed to have deepened the interest whidh 
ho took in public affairs. In 1636, at the instigation of 
Chief- justice Finch and Noy the attorney -general, an 
attempt was made by the king to levy ship-money from 
the inland counties — ^a new and most arbitrary stretch of 
power. Hampden at once refused to pay this illegal impost, 
and though a majority of the judges, who had previously 
been tampered with, decided against him, yet, as Clarendon 
admits, ^Hhe judgment proved of more advantage and 
credit to the gentleman condemned than to the king's 
service.^' The case lasted three weeks and three days, and 
occupied all the twelve judges. Only two of tliem were 
favoura})le to Hampden. So dark, however, grew the aspect 
of affairs that Hampden, Cromwell, Pym, Lords Saye and 
Brooke, and other leading patriots, rosolvcd to take refnge 
In America, and were actually on board the ship in which 
they had t^en their passage when it was prohibited from 
sailing by an order of council. In the Parliament which 
assembled in the spring of 1640 Hampden took Ids seat 
as member for Bnekinghamshire, and was regarded as one 
of its most prominent members. In the coarse of a few 
weeks this Parliament was dissolved by the king in a great 
rage (5th May), and several of its members were as nsual 
thrown into prison. Its saccessor — the memorable Long 
Parliament — which met on the 3rd of November, 1640, 
at once proceeded resolutely to work in redressing the 
grievances of the country. The foremost place in its 
councils was by universal consent assigned to Hampden, 
Clarendon, a hostile witness, speaks in the highest terms 
of his talents for business as well as for debate, his industiy, 
\igilance, and acuteness, and his remarkable ability in the 
management of men, and says, “ The eyes of all men were 
now fixed upon him as their patHa pater and the pilot 
that must steer the vessel through tho tempests and rocks 
which threatened it.” Hampden, though acting with great 
mildness and moderation, took a prominent part in the 
impeachment of Strafford, the punishment of Finch, Winde- 
- bank, and other servile tools of the king, and in the aboli- 
tion of the star-chamber and tho high-commission court. 
In .the following session he strenuously 8upx>orted the 
Craud Bemonstrance, and it was by his calmness and 
sagacity that the cxcitemeht of tho House, during the 
violent debate on that address, was allayed, and the mem- 
bers were prevented from proceeding to personal violence. 
He was one of the five members whom the king attempted 
illegally to arrest in the House on a charge pf high treason. 
When hostilities actually commenced Hampden strove with 
characteristic energy and vigour to bring the question at 
issue to a speedy^decision. He subscribed a large sum to 
defray the expenses of the war, and raised a regiment of 
infantry in Budeinghamshire, of which he was made oolonel. 
His zeal In acquiring a knowledge of his military duty was 
as conspicuous as his courage and activity, and it soon 
became evident that his talents for war were not inferior 
to his talents for governtnent. When Hampden drew the 
sword he threw away the scabbard. It was to Hampden 
that Cromwell complained, as he himself told his Porlia- 
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ment (Speech, 18th April, 1657), that the Parliament's 
men were necessarily beaten at every band. ** Your troops, 
said I, are most of them decayed serving-men, and tapsters, 
and such kind of fellows; and their troops, said I, are 
gentlemen’s sons, younger sons, and persons of quality: 
do you think that the spirits of such base and mean fellows 
will ever be able to encounter gentlemen that have courage 
and resolution In them? You must get men of a spirit 
that is likely to go on os for as gentlemen will go, or you 
will get beaten stilL” Out of which famous discussion 
with Hampden came CromweU’s famous pattern regiment « 
of Ironsides,” the first redcoats, who were never once 
beaten, and whoso honourable livery has ever since been in 
peculiar favour with English soldiers. It is probable that 
if Hampden had lived he would have superseded tho dilatoiy 
Essex in the supreme command; but unhappily for his 
country his brilliant career was now near a close. On the 
17th of June, 1643, he was mortally wounded when head- 
ing a skirmisli at Ohalgrovo Field, near Thame in Oxford- 
shire, and died on the 24th, in the forty-seventh year of hie 
ago. His death caused the most profound grief throughout 
almost the whole kingdom. Hampden was undoubtedly 
one of the purest, most disinterested, and upright patriots 
our country has over produced, llis abilities both as a 
statesman and a debater were of tho highest order, while 
his integrity, prudence, modesty, affability, and consommate 
address gained him the esteem and confidence even of liis 
opponents, on whom, as Clarendon admits, “ he always left 
the clioractcr of an ingenuous and conscientious person.’ 
He was peculiarly reticent and self-possessed ; a man of few 
words, sagadouB, calm, and cautious, with an indomitable 
will and energy which nothing could turn aside or subdue. 
Never did a man inspire a nation with so much confidence. 

HASEP'BBIBJB (familiarly, Hants), a county of Eng- 
land, between 50® 84' and 61® 22' N. lat., and 0® 48' and 
1® 54' W. Ion. It includes the Islk of Wight, and is 
bounded N. by Berkshire, E, by Surrey and Sussex, S. by 
tbe English Channel, and W. by Wiltshire and Dorsetshire, 
The length of the mainland portion of tho county from north 
to south varies from 87 to 46 miles, the breadth from 28 
to 41 miles. The area of the county, including tbe isle, is 
1625 square miles or 1,032,105 acres. The population 
in 1881 was 593,487. 

Surface^ Geology^ (f-c. — The coast is low towards the 
cast, where there is a wide bay or inlot, divided by Hay- 
ling Island and Portsea Island into three parts: Chichester 
Harbour on the east, Langston Harbour in the middle, and 
Portsmouth Harbour on the west. Tho coast from Ports- 
mouth Harbour to Southampton, up the Southampton 
Water, is mostly fiat; as is also the lorthcr portion 
westward which forms Christchurch Bay. 

Tho surface of this county is rather irregular. The 
South Downs enter it from Sussex on the south-east, near 
Petersfields, and cross it in a north-west direction into 
Wiltshire. The North Downs enter the county from Surrey, 
near Fambam, and extend across by Odiham, Basing- 
stoke, and Kingsclere, into Wiltshire. The Alton Hills 
form a connection on the .east side of tho comity between 
the South and North Downs, and run from Petersfiold 
northwards past Alton. Portsdown is an isolated emin- 
ence, extending east and west just above Portsmouth and 
Langston harbours; its height is about 447 feet, ita 
length 7 miles, and its breadth a mile. 

A large part of Hampshire is within the basin of the 
Southampton Water. Tbe principal streams which dndn 
the Southampton basin are tbe Avon or Test, the Itohin, 
and the Hamble. One branph of the Test rises near 
Hurstbourne Tarrant, and ano^er near Whitchurch ; their 
united stream flows by Stookbridge and Bomsey to South- 
ampton. Tho Itohin rises in the hills around Alresford, 
and flows past Winchester to Southampton. The Hamble 
rises near Bishop’s Waltham, and joins the Southampton 
2 
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Water some miles below Southampton. The Beaulieu 
River and the Boldre Water flow through the New Forest. 
None of those are above <15 miles long. The Wej, the 
Aubourae, and the Loddon flow into the TJiaines basin ; 
the Bother into the Arun basin ; and the Avon and Stour 
flow into the Wilts and Dorset basin. 

The county is intersected by the Loudon and South- 
western Railway, with several branches, and the South 
Coast Railway terminating at Portsmontli. 

That vast district of chalk which overspreads so large a 
^portion of Wiltshire, and of which Salisbury Plain forms a 
part, extends into Hampshire, and occupies a considcrahlo 
part of it, constituting the North and South Downs and 
Purtsdown. North of the clmlk the strata belong to the 
London basin ; south, to the Isle of Wight basin ; east, to 
the Weald strata; west, to the chalk of Wilts and the 
plastic clay of Dorset. 

The New Forest in this county has varied in area from 
time to time ; at present it includes 63,000 acres, uiid is 
the property of the crown, subject to rights of common and 
other ancient claim. Tho relative rights of the crown and 
of commoners have formed tho subject of frequent disputes, 
which woro settled in 1 880 by an Act whicli confirmed to 
tlio crown its right of inclosing and planting over 16,000 
acres of what is really the most valuable land in the forest. 
Much of tho oak and beech fur tho iiavy was formerly 
grown licro. Bero l^rest extends northward from l^orts- 
down Hill, and its bounds comprehend about 1 6,000 acres, 
of which one-third is inclosed. Alice Holt and Woolmer 
F orest contain together about 15,000 acres. Besides theso 
forests there is a waste of about 2000 acres, called Wal- 
tham Chase, situated near Bishop’s Waltham. 

Climate and Agriculture . — ^Tho climate of Hampshire 
is generally mild and favourable to vcg(!tatiou. 

The northern part of tho county consists chiefly of the 
poor dark sand, mixed with an ochreous loam, which is 
well known as tho Bagsbot-Hcath soil. It is naturally 
very unproductive, and till within a few years was almost 
entirely covered with a brown heath, on which some hardy 
forest sheep and a fow miserable cattle were reared and 
contrived to pick up a scanty living ; but a good deal of 
heath has been brought into cultivation. South of this 
district tho chalk prevails, which is better for pasturage 
than for corn culture. In tho valleys and along the lower 
slopes of tho chalk liills tho soil is of a tough tenacious 
nature, being a mixture of stiff clay with chalk washed 
down tho hills by tho rains. This is a soil very difficult to 
cultivate, but it can bo made to yield good crops of beans, 
wheat, and oats. 

Tho land in tho New Forest, and on tho opposite side of 
the Southampton Water, is mostly of a light nature, inter- 
mixed bero and there with heavier loams and clays. It 
requires careful drainage to make it fertile. The county 
generally may bo said to possess poor soils. Mucli wosto 
laud has been inclosed of late years, a lai'go portion of it 
having been brought under tillage, but other ports ai’o 
merely planted with iir and other timber trees. 

Hampshire, altliongh it is not equal to some eastern and 
northern counties for agricultural improvements, is not far 
behind them ; and thcro are some farms as w^cll managed 
as any in England. The farm-buildings and the agricul- 
tural implements have greatly improved of late years. 

Tho chief com crop is wheat, for which the county is 
celebrated. Barley and oats are also somewhat extensively 
grown, and so are beans and pease. The green crops arc 
chiefly turnips and swedes. Glover and artificial grasses 
arc more largely grown than in any other southeni county. 
According to the oilicial agricultural statistics published in 
1884 there were 71,000 acres under cultivation, 230,000 
acres being devoted to com, 130,000 to green crops, 
110;000 to clover, and 210,000 to permanent pasture. 

There are no breeds of cattle, horse, or sheep peculiar to 


Hampshire, unless wo consider the small New Forest ponies 
in that light The cows are of various breeds. The oxen 
are chiefly Sussex and Devon. Much more attention than 
formerly has recently been given to the rearing of horses, 
and some fine and useful animals are now bred. The, 
most general kind of sheep is a short-woollod variety of tho 
South Down, which seems admirably adapted to tho county, 
and has become so identified with it as to be now generally 
known as the Hampshire “ short-wool.” The live stock in 
the county in 1884 eonsisted of 65,000 cattle, 450,000 
sheep, and 65,000 pigs. The native hogs, which live on 
the ucorns and beech-most of the New Forest, although 
the flavour of their flesh may be good, are coarse, raw- 
boned, flat-sided animals, and are now seldom met with* 
The improved breeds prodneed by crosses of the Berkshire, 
ifio Suffolk, Essex, and Gliinese pigs, are those from which 
the Hampsliiro bacon is usually prepared. The excellence- 
of this bacon is mainly due to tho care with which the 
curing is effected. 

The mnnufacturos of Uarapshire, except those connected 
with tho dockyard and shipping cstablisliments at Ports- 
mouth and Sonthamptou, arc of little more than local 
importance. Aldershot, on tho borders of Surrey, is 
famous for its military camp, capable of accommodating 
20,000 troops. 

DittUions and TVor/w.— Hampshire is divided into four- 
tec^n divisions, comprehending thirty-nine hundreds. It is 
included in the diocese of Winchester and the w(‘«stcrn 
circuit. Tho assixes are held at Winchester. For parlia- 
mentary pnvpos(‘s tlie county 5s divided into five districts, 
each of which returns one member to Purliuinoiit, and the- 
Islo of Wight, which also returns one, besides which Win- 
chester and Christchnrdi return one member cacii, and 
Portsmouth and Southampton return two members each, 
under the provisions of the Boform mid Redistribution 
Acts of 1 885. 

Jlhtary and Antiquities , — Before tho llomaii invasion 
the county was inhabited by three tribes : the Bcgul, who 
occupied tho coast as well as tlie counties of Sussex and 
and Surrey ; the Bclgi», in tho middle ; and tho Aiicbates, 
to tho north. This part of the island \ra8 rodue-ed by 
tho Romans under Vespasian. Winchester was the Roman 
station Venia^ There are also remains of Roman stations 
at Silchester, and at Broughton. Hampshire was included 
in the early English kingdom of Wessex, and Veuta (now 
Wintanceaster) became the scat of government, and, upon 
tho predominance of Wessex, tho metropolis of Englaucl 
Hampshire was tho scene of continual contests dunng tho 
invasion of tho Danes, who ravaged tho Isle of Wight in 
tho reign of Ethelred II. In tho Now Forest occurred 
stweral disasters to the family of William tho Conqueror, 
ills son Richard lost his life here, by what Camden describes 
as a “ pestilential blast ; ” his grandson Henry, son of Robert^ 
w'us entangled among somo branches and killed whilo hunt- 
ing ; and his successor William IL was shot hero in 1100. 

Dialect ^T\\ve is very remarkable; for example, tho 
saying, In Hampsliiro everything is called /*e except a 
tom-cat,” is true, if to cats we add waggons and saws, all 
which are called rihe. In general the pronunciation goea 
with that of the soutli-wcstern counties, flattening /and s 
Into V and c, and th into d (as droo rf* vorest ior “ through 
the forest ”), &c. See “ Hampshire Glossary,” by Rov. 
Sir W. n. Cope, Bart., Ixmdou, 1884. 

HAMPTON COURT CONFISRIENCB was hold 
from the 12th to the 18th Januaiy, 1604, in tho presence 
of .lames I., for tho purpose of settling the disputes that 
had arisen between the Puritans and the Episcopalians, 
The former, who had suffered considerably during the latter 
yours of tho reign of Elizabeth, hailed with joy the acces- 
sion of James, who had been bred a Presbyterian, and who 
had previous to his coronation made them several promises. 
Hence they at once addressed him in a petition called tho 
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MilUnary^ because !t was signed by nearly 1000 ministers, 
in which they embodied the principal changes they desired. 
The king, however, had already decided to favour the 
Episcopalians, and he appears to have adopted the device 

a conference as the easiest method of refusing the 
requests of the Puritans. The assembly was attended by 
Whitgift, the archbishop of Canterbury, eight bishops, six 
(leans, and an archdeacon, on behalf of the Episcopalians; 
and by Reynolds and Sparks, two professors of divinity 
from Oxford, two divines, Knewstubbs and Chaderton, 
from Cambridge, and the Rev. Patrick Galloway of Perth, 
on behalf of the Puritans. The Episoopedions were first 
odmittod to the king on 12th January, on the 16th the 
Puritans and some of tlie Episcopalians attended together, 
and on the 18th the royal judgment was delivered. Some 
small concessions were made to the Puritans, consisting of 
u few slight alterations in the Book of Common Prayer ; 
an addition to the Catechism of the part respecting the 
sacrament ; that baptism should be administered only by 
a lawful minister ; that no part of the Apocrypha repug- 
nant to Scripture should be road ; and on the suggestion 
of Dr. Reynolds a new translation of the Bible was under- 
taken. The victory, however, remained with the Episco- 
palian party on all the main points of the controversy, and 
the king took advantage of the occasion to browbeat the 
Puritan representatives in the presence of their opponents, 
or, as ho pleasantly expressed it, he “peppered them 
soundly.** The Puritans throughout the kingdom wero 
greatly dissatisfied with the result of the conference, and 
their representatives, who had bc(*n chosen without Iho 
concurrence of the party, were severely blamed for not 
iloing justice to their cause. 

HAMPTON COURT PALACE is in the parish of 
Hampton and county of Middlesex, 15 miles from the 
city of London. It has been the favourite residence of 
many sovereigns, and is still one of the finest of the ro^ai 
palaces In England. Tho river Thames fiows under its 
walls. Tho original building was erected by Cardinal 
Wolsey, and many sumptuous entertainments were hero 
given by him. Henry VIll. enlarged it and stocked tho 
pork with deer. Here Edward VI. was born, and his 
mother, Queen Jane Seymour, died in 1587. Elizabeth 
held grand Christmas festivals in it in 1572 and 1592. 
Charles 1. was imprisoned in this palace, and Cromwell, 
Charles II., and James II., made it an occasional residence. 
William III. and his queen also abode here, and in great 
measure rebuilt it and laid out tho extensive gardens in 
their present style. Hampton Court Palace consists of three 
principal quadrangles, with some smaller courts, tho eastern 
and southern fronts having been erected by Sir Christopher 
Wren. The picture-gallery comprises Lely’s “ Beauties of 
the Court of Charles II.,*’ valuable spechnons of Holbein, 
Kneller, West, Rembrandt, and numerous other celebrated 
painters— in all, more than 1100 pictures. Many of the 
ceilings and walls were painted by Vci-rio. The palace, 
with the gardens, wilderness, and maze, forms a great 
attraction to visitors, who are admitted free every day 
throughout the year except Fridays and Christmas Day. 
The celebrated vine of Hampton* Court, said to ho the 
largest in Europe, may also ho seen on payment of a trifling 
fee. It bears on an average 2500 bunches of grapes 
annually, which are specially set apart for the royal table. 
A portion of tho palace is now divided into suites of apart- 
ments, which arc occupied by persons of rank who have 
been reduced in circumstances. 

HAM'STEB (Cricctus) is a genus of Rodents bclon^ng 
to the extenrive family Muridm. The hamsters are dis- 
tinguished from the true mice by the possession of several 
largo dbeek-ponches. The Common Hamster (CHcetua 
frumtwtm'iud) is a well-known European animal, found in 
various parts of Russia, Germany, and especially in Thur- 
ingia, as well as in Siberia. It lives in subterranean holes, 


where it hoards up large stores of grain. It is torpid 
during tho winter months. The fur is grayish-yellow 
above, and black inferiorly, and it is marked by three spots 
on ea^ side; these marks being sometimes ligbt-coloi^, 
and at other times quite black. The hamster is about 
10 inches in length, with a stout rat-like body, short logs, 
and a short tail. This little animal is remarkable for its 
courage and pugnacity. Besides com, roots and fruits, 
and other vegetable substances, the hamster preys on small 
mammals, lizards, &c. The hamster is extremely prolific. 

HAMSTRINGS are the tendons of tho three powerful 
muscles which flex the leg upon tho thigh and thou extend 
the thigh upon the pelvis, as in walking or mnning; but 
their still more important fanction is when the leg is their 
fixed point, for they then prevent the pelvis and trunk 
from falling forward, and maintain the erect posture of the 
body, acting as a lever of tho first order, lii walking the 
hamstring muscles are levers of the third order. These 
important muscles are: — (1) The arising (in com- 

mon with No. 2) from tho lower surface, tuber ischii, of the 
pelvis or hip-girdle, with a second head or origin, chiefly 
from tlie outer side of tho linca aspera, both heads uniting 
and passing into a tendon or hamstring, which is inserted 
into the outer side of the head of the fibnla. (2) The 
semitmdinosus^ arising with the long head of the biceps, 
and whose long slender tendon is inserted into the inner 
side of the tibia. (S) The stnumembranosua^ at first a 
strong tendon also arising from the tnber ischii, but from 
its upper surface, and spreading as it posses downwards 
into a broad tendinous surface hearing muscular fibres. 
It ends in a strong tendon passing horizontally beneath 
tho internal lateral ligament of the knee to tho groove^ 
the side of tho inner tuberosity of the tibia. 

HA'NAU, a town of Germany in tho province of Hesse- 
Nassau, near the confluence of tho Kinzig and the Main, 
99 miles south of Casscl. It is divided into the old and 
new town, and though well built has few buildings of 
much importance. There are an ancient castle, several 
fine chnrchcB, a synagogue, a theatre, barracks, arsenal, 
orphanage, infinnary, and numerous educational institu- 
tions. Near tho town is tho electoral palace of Philippsruhe 
with its famous orangeries, and on the banks of tho Main 
tho baths of Wilhelmsbad. It has an active trade in timber, 
wines, and soifron, .and an extensive manufacture of gold 
and silver trinkets, ornamental articles of iron, carpets, 
velvet, silks, stockings, hats, gloves, woollens and cottons, 
tobacco, and cutlciy. Many of its inhabitants are de- 
scendants of Dutch and Flemish immigrants, who fled 
thither from the persecutions in the Low Countries under 
Philip II., eoi'ly in the sixteenth century. Here, on tho 
80th October, 1818, Napoleon, on his retreat from Leipzig, 
gained a decisive victory over a very superior force of 
Bavarians and other allied troops under Marshal Wrede. 
Tho population is 23,000. 

HAND* The bones of tho human hand and its 
principal muscles, and tho way in which it is connected 
with the arm, are fully illustrated in the two Platis of 
the article Arm (Arm, Shoulder, and Hand). Referring 
to thoso Plates we have in Plate I. fig. 15, a general 
view of the whole, p is tho radius^ m tho ulna^ bones of 
tho forearm ; Q to w arc tho bones of the wn‘st or carpua^ 
and are in detail as follows: — q, acapuloid; n, aemilnnar; 
s, cuneiform; T, trapezial; u, trapezoid; v, the great bone ; 
and w, tlie unciform ; x ore the metacarpal bones, forming 
tho body of tho hand ; Y arc the fingers. The bones of tho 
wrist are shown better separately, and each of them in two 
positions, in fig. 14, where a is the scaphoid, b tho semi- 
lunar, c the cuneiform, d tho pisiform (a little bone like 
a split pea, placed in the front of the coneifonn, and not 
shown in fig. 15), e tho trapezia], f tho trapezoid, g the 
great, and h the unciform hone. Fig. 11 shows in like 
manner a detached metacarpal hone in two positions. 
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fi;;. 12 tho three bones of.ono of the fingers, and fig. 18 the 
bones of the thumb. In these tho upper ends or bases (a) 
are shallow cups, and tho lower ends or heads (5) are 
convex from before to behind, but concave from side to 
side. The tips of the short end bones of both fingers 
and thumbs (6), instead of carrying heads as the rest, 
carry flattened enlargements slightly like the bowl 
of a spoon, giving room for the expansion of the 
nerves of touch in front and the attachment 
of the nails behind. At the base of the first 
joint of the thumb (and also of the little finger) 
a pair of very small bones, called sesamoid, are 
often found. 

The hand therefore consists of twenty-seven 
bones, and is divided into three parts, analogous 
to those of the foot. The solid part entering 
into the wrist-joint is properly called the wrist, 
or carpu*^ corresponding to the tarsus in the 
foot, but for obvious reasons gi'oatly smaller, 
botli in itself and in relation to the icst of the 
hand. Five long bones come next, making 
the palm, and fourteen very movable pieces 
Buperadded complete the fingers and thumb. 

In its constmetion the W'holo hand difiers from the 
foot, on account of its being intended, not for support, 
but to catch with, and all its parts ore adapted to this 
end. Eight small bones are pretty firmly united to form 
tho wrist, presenting a ball superiorly to enter the cavity 
in the lower end of the radius, fitted inferiorly to support 
the bones of the palm, arched behind to give it strength, 
and concave in front to permit the bloodvessels, veins, and 
^ews to run to the fingers without being subjected to 
undue pressure. Examining tho carpus or w’rist, and 
excluding tho pisifonu 
hone, wo find the remain- 
ing seven hones of the 
wrist divided into two 
rows, three bones joining 
on to the two bones of 
the forearm, and between 
them making a ball-and- 
socket joint of great 
beauty, and four Imues 
( joining to these throe. Wo 
go thus from two to three 
and to fonr bones, and 
even on to five bones in 
succession of rows, for 
tho five bones of tho 
metacarpus join on to the 
inner four of the carpus. 
The radius is seen to 
cany the scaphoid and 
semilunar; and the scaph- 
oid carries the trapezial 
and trapezoid, which re- 
Fiont view of Left Hand. spectivcly end the thumb 

The eight bonae of the oarpna ; m, the fiu^r, the 

the ave bouea of the metiioarpuji : semuuuar taking the mid- 
die finger completely. The 
ulna carries the cuneiform, 
on which turns the unciform bone, conying the third and 
fourth fingers. The whole seven (eight with tho pisiform) 
arc ns strong as one mass of bone, with the additional 
advantage of perfect mobility among the parts, and of 
freedom from injury through the elasticity of tho various 
joints. The entire mass is emvex at tho back and concave 
beneath. Tlie extensor tendons run over the hack of tho 
wrist, and tho flexors beneath its face. In the palm we 
see the principal diflerence between the hand and the foot. 
In the latter all the bones of the instep lie in one direction, 
immovable, and serving only to rest on. In the former, 


four of the hones of the palm are placed side by side, to 
form tho hollow of the hand, and to support tho fingers ; 
while another, supj^rting the thumb, is very movable, 
and is capable of being brought opposite the others, so as 
to grasp firmly anything between it and them. The honest 
of the fingers are larger than those of the toes, and much 
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more movable, but are formed on a similar model. Tho 
fingers have each three bones, the thumb only two. 

The bones of the hand vary considerably, accord- 
ing to their offices, in tho difierent orders of vertebrate 
animals. The small ronnd bones composing the wrist are 
found with more or less modification in all. But the hand 
of man is by far the most perfect extremity in all creation. 
The ape, who comes nearest to him, has tho thumb very 
short and weak, scarcely longer than tho metacarpal bone 
of its forefinger. In tho bat, the pieces of tho fingers 
ore seen to be very long and delicate for tbe membrane to 
be Btretclied on, which enables them to sci-vo for wings. 
In the fish they are numerous, and placed close together, 
to form a fin. In the frog, for the same reason, they are 
webbed. In the bird they are few and short, while tho 
metacarpal bones are long, to give support to the largo 
feathers of the wing. In the quadrupeds with claws they 
are all placed side by side ; and those who have hoofs, as 
the deer, cow, and horse, have but one or two, according 
as the hoof is single or divided, placed nearly perpendicular, 
and walk, as it were, on the points of their toes and fingers, 
the part of the hoof which rests on the ground correspond- 
ing to tbe edge of the nail. The dktiuctions between 
hand and foot, the argument os to monkeys, &c., having 
bands or feet as their hinder extremities, and the dis- 
cussion as to hands and feet having originated from one 
typical common form of extremity, are all folly considered 
in the article Foot. 

Turning from the bony structure to the muscular con- 
nections of the hand we refer again to^e Plates of Aicm 
(Arm, Shoulder, and Hand), where, in Plate L fig. 16, at c c, 
wo see the four lundtriotUes or worm-lUce muscles (like earth- 
worms in shape, whence their name) which originate in the 
palm and ore inserted into the outer side of tho first digital 
bones, which they bend and also incline outwards, that is, 
away from the &nmb. In Plate IL fig. 21, wo see the 
great flexor of the wrist (n) arising from the inner cordylo 
of the upper arm, bending the hand forwards and inwards, 
and assisting in pronation. Pronation means palm inwards 
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or downwards, supination means palm outwards or up- 
wards, and both of these movoments are treated of in the 
article Arm. The other flexor is shown at o. The ex- 
tending muscles of the hand are three, their office being 
• to bring the hand straight in line with the arm ; they are 
shown atjv ^ r in fig. 22. In fig. 28, a and b are the two 
pronator muscles proper, turning the hand by means of 
the radius bone upon which they act. They are antagon- 
ized by the supinatorSf fig. 22, a &, which, besides their 
office of supination, assist also to extend the hand upon 
the forearm. There are two long flexors of the fingers, 
bending .them upon the palm. The perforated or super- 
ficial flexor is shown in fig. 21, a ; it divides into four 
muscular bellies ending in as many tendons about the 
middle of the forearm ; these tendons split in two at their 
extremity, and are inserted in the second of the three 
digital bones. Through the fork thus made pass tiie four 
tendons of the deep or perforating flexor (also divided 
into four branches like its colleague), and these latter 
tendons are inserted into the finger tips. The deep flexor 
is shown in fig. 20, b. There is one long flexor of the 
thumb, fig. 20, d, and one short flexor idso, fig. 21, e, 
the former arising from the top of the forearm, the latter 
from the wrist bones ; their function is to bend the thumb 
upon the palm. These are antagonized by the three 
extensors of tho thumb, fig. 22, p h t, each with its own 
special direction and insertion. The thumb has also an 
abductor^ fig. 20,/, on the outside of the ball, canying it 
outwards and forwards from the palm; a small flexor, 
shown at h in fig. 16, lying beneath the abductor; aud an 
adductor y the antagonist of these two, bringing the thumb 
inwards and backwards to the palm — an important muscle, 
shown at 1% figs. 17 and 21. The abductor and adductor 
of the little finger are seen In fig. 16 , 1 m. The fingers 
are extended (straightened) by the great common extensor, 
fig. 22,/, which, like the flexors it antagonizes, divides into 
four bellies, with as many tendons. It is not nearly so 
powerful a muscle as the flexors. The first finger has also 
a special extensor of its own. 

BANIMBISLL BlNOlNQt or Campanology y as it is 
sometimes ridiculously called by the unlearned professors 
of the art, is a species of rousi^ performance upon a de- 
tached Carillon or set of bells, on a small scale, so as to 
bo portable. Three or four such bells can be held in each 
hand, by leather straps passing between the fingers, and a 
few men can therefore easily ring any tunes desired, with 
fitting accompanying harmonies. The difficulty is of course 
to fit in at the proper point in the intricate mosaic work of 
the music, since each bell has but one note. The effect is 
pleasing in tho open air, and audible at a considerable dis- 
tance. Tho tinkling of sheep-hells which happen to be in 
tune is an humblp instance of the pretty effect obtainable. 
Skilled hand-bell ringers frequently amuse themselves and 
others with a comic performance, when bells are fixed to 
the head, the feet, the elbows, &o., and the requisite con- 
tortions to ring them in their proper places are never-ffuling 
provocatives of laughter. 

Hand-bells serve also for proliminaty practice for church- 
bell ringqrs who desire to study tho proper changes. See 
Bell. 

HAN'DBli, OSOROS FBBa>EBXCK, one of fb< 

greatest of musical composers and musicians, was born 
at Halle, in thcL duchy of Magdeburg, Lower Saxony, 
on the 28rd of Febmaiy, 1685, and died in London 
at 57 (now 25) Brook Street, Hanover Square, on th< 
14th of April, 1759. This date of his birth (differing 
from tliat given in the inscription on his monument in 
Westminster Abbey) is proved by the baptismal renter, 
preserved in tho Marienkircbe in Halle. His name was. 
aconrately speaking, Qtorg FrUdrich Handdy and at first 
he was c^cd Signor ffendet in England, Signor as being 
known only for au Italian opera writer, Hendtl as nearer 


tho true pronunciation of his name than Handel, The 
K>mpoBer himself, however, later spelt his name with a, 
iot and in other ways than this endeavoured to naturalize 

limself among the people of his choice. The father of 
Handel was a surgeon by profession, and son of a oopper- 
smith, who was a bmgher of credit. When the mos&an 
was bom the surgeon was already aixty-three years old. 
He designed the child of his old age for tho study of the 
aw, and peremptorily forbade the practice of music, for 
which the child showed a passionate fondness. The boy 
iontrived to elude the parental interdict, procured a clavi- 
:hord, which he muffled and secreted in a garret, and passed 
nany a stolen hour in practising upon it. A half-brother 
»f Handel, a son of his father's first marriage, was valet to 
:he Duke of Saxo-Weisscnfels. When little George was 
seven years old he accompanied his father on a visit to this 
relation. Arrived at the palace young Handel made friends 
with tlie organist, and soon found an opportunity, after 
service in the chapel, to enter the organ gallery, and there 
,0 place his tiny fingers on the keys. The dnke heard him 
play, and straightway advised the father to take means for 
developing the rare genius manifested by his son. The 
elder Handel yielded, and Zachan, the organist of tho 
rathedr^ at Halle, was the man judiciously selected to be 
landel's instructor. While sedulously pursuing the study 
)f composition Handel continued to practise the harpsi- 
diord, and lie likewise received lessons upon the organ ; 
at the same time lie worked diligently at the violin, and 
played also upon the oboe, which was the instrument of 
bis particular preference at this period. When Handel 
was eleven years of age the teacher acknowledged that he 
bad learned all that it was in his power to teach him, |pd 
recommended his being sent to Berlin. Hero Handel 
quickly made his talent known, and was generally and 
justly regarded as a prodigy* The Elector of Branden- 
burg (who soon after, in 1701, became the first king of 
Prussia) was so delighted with young Handel’s remarlublo 
skill that he made proposals to attach him to tiie court, 
and ofiered to send him to Italy to complete his musical 
education. The father, however, opposed this project, and 
ordered bis son to return to Halle. With unabated dili- 
genoo Handel again placed himself under tho discipline of 
Zacbau. Tho old surgeon died shortly after his son’s 
return from Berlin, leaving him dependent on his talents, 
which about this time had procured him the situation of 
organist in one of tlie churches in Halle. Anxious for a 
wider field of action than this small town afforded him, 
Handel in 1708 sot off for Hamburg. In that city there 
was a well-appointed German opera under the direction of 
Keiser, iu tho orchestra of which he obtained an engage- 
ment as second vioiiu, and on Kciscr’s departure (to hide 
from his creditors) succeeded to Ids post at the harpsichord. 
In 1704 Handel composed his first important work of whicii 
any record is found — this was a Passion,” a cantata to bo 
performed on Good Friday. The composer Mattheson, who 
is remembered now only by his writings on music, was at 
Hamburg, and very friendly witii Handel. His anecdotes 
are of course priceless. Some are amusing, as for instance 
when the two friends compote for tho great organ at 
Lttbeck, but hurriedly both retire from the contest when 
it is explained that tho victor is expected to many the 
daughter of the former organist. At tho end of 1704 he 
had a quarrel with Mattheson respecting tiie leadership of 
the orchestra in that composer’s opera of Cleopatra.'* 
Mattheson sang Antony,” and after his death-scene pre- 
ferred to come forward and conduct. This Handel con- 
sidered (with reason) inartistic. It ended iu a duel, that 
might have had a fatal result but for the breaking of 
Mattbeson’s sword, when some friends parted the combat- 
ants. On the fitii of January, 1705, Handel produced his 
first dramatic work, tlio Gorman opera'of “ Almira.” The 
success of this was such as to warrant the production, 
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before flio end of the following month, of “ Nero,'* a second 
essaj in the same form. Two other operas, Daphne” 
and Florinda,*' also produced by Handel at the German 
theatre, appeared, as it would seem, in 1706. Gaston de* 
Medici, brother of the Duke of Tuscany, invited the rising 
composer to accompany him to Italy. Handel had amassed 
in Hamburg tlio sum of 200 ducats, and witli this little 
fortune he set out accordingly in the summer of 1706, and 
went directly to Florence, whore he arrived in July. He 
rewi'oto “Florinda” under the title of “Rodrigo” for 
Florence. At Easter ho went to Rome. Immediately 
ho arrived ho wrote a Dixit Dominus ; a Laudato soon 
after; a Maguidcat for double choir and orchestra, and 
several other pieces of the same class while he remained 
there ; and also the two oratorios, “ 11 Trionfo del Tempo 
0 del Disinganno” and “La RcsuiTczione ; ” hut though 
lie composed in Romo an opera called “ Sillo,” it was never 
performed. He was the guest of the Marquis de Ruspoli, 
and the courted companion of the gntatost personages of 
the city. In July, 1708, Handel was in Naples, and busied 
himself with composition immediately on his arrival. He 
wrote in this city the serenata of “ Aci, Galatea o Poll- 
femo *’ — an entirely difTeront work from that upon the sumo 
subject with English words which ho produced eleven years 
later. During the carnival of 1709 he went to Venice. 
There he wrote the opera of “ Agi'ippina,” which excited a 
furore among the Venetians. On the death of his sister 
in the autumn of 3709 ho returned to Germany and went 
to Hanover, where tlio Elector George (four yearn later to 
become King of England) welcomed him, and appointed 
him hapellmeitteTy with a salaiy of 1500 crowns. 

In the autumn of 1710 Handel set out for England in 
response to pressing invitations. He was delayed some 
time at DUsseldorf by the elector-palatine, who paid the 
highest honours to his genius. Thence ho proceeded to 
HalJo to visit his mother, who had become blind. After 
passing throngh Holland the illustrious musician first set 
his foot in this countiy, the land of his future adoption, 
towards the close of 1710. Ho scarcely had arrived when 
he was engaged to compose a work for the Italian opera 
then established in London. “Rinaldo,” the work that 
initiated the fame of its immortal composer in England, 
was produced on the 24th of February, 1711, at the King's 
Theatre in the Haymarkot. It had been entirely composed 
in a fortnight. Its reception surpassed the most sanguine 
expectations. Two pieces from “ Rinaldo ” are familiar 
at the present time ; these are the beautiful air “ Lascia 
ch'io pianga ” and the march. The sale of this opera was 
so enormous that Walsh, who published it, made thereby 
a profit of £1500. The termination of HandeVs leave 
compelled him to return to his engagement at Hanover. 
He was admitted to an audience of Queen Anne to tnko 
leave of her, and she dismissed him only after he had 

S ^omiaed to revisit this country. On his way back to 
onover he again rested at Halle to spend some time with 
bis mother. Handel grew quickly impatient of the quietude 
of the little German court, and yearned for the activity 
and the triumphs of London. He sought permission again 
to leave the duties of his office, and arrived here in 1712 — 
so early as to compose his ode for Queen Anne's birthday 
for performance on that occasion, the 6th of Februoiy. In 
the November following he produced the opera of “ II Pastor 
Fido; ” and in January, 1718, that of “Teseo.” 

The peace of Utrecht was concluded 11th April, 1718, 
and it was appointed that a public thanksgiving should 
take place hi St. Paul's Cathedral on the 7th of July ; to 
give special effect to whicli Handel, by command of Queen 
Anne, was engaged to compose a Te Deum and Jnbilate. 
The admiration these works excited was so general that 
the qneen made them the occasion of granting their com- 
poser a pension from the privy purse of £200 per annum. 
Anne died August, 1714, and the Elector of Hanover 


Bueceeded to the throne as King George I. He was, and 
well might be, offended with Handel for deserting bis 
conrt and the liberal appointment he had given him there. 
Handel, who on his side was afraid to meet the angry king, 
accepted an invitation of the Earl of Burlington, and he* 
was retained as a guest by this nobleman until he next 
quitted England. Under his roof he wrote “Amadlgi/* 
incorporating portions of the unproduced Roman opera of 
“Silla;” and this was performed with singular magnifi- 
cence in May, 1715. On the 22nd of August the king 
held a public festival on tlio Thames, and the Baroness 
Kiclmansegge made this an occasion to reconcile him with 
Handel, wl)o by her advice wrote the twenty-five pieces 
since celebrated as the Water Music. The admiiing monarch 
restored the pension of £200, with the pardon of his 
truancy from Ilaiiover. Tlie next notice of Handel occurs 
in June, 17 IG, when he gave a performance at the opera 
“for the benefit of the musicians,” this being the first 
occasion in which his kingly munificence to his follow- 
artists is signalized. It seems probable that ho went in 
the July of this year, in the retinno of George I., to 
Hanover. It mnst have been while in Hanover that he 
wrote the Gorman oratorio of “ Die Passion,” and this he 
sent to his old antagonist Matthoson for performance nt 
Hamburg on Good Friday, 1717. Handel took advantage 
of being in Germany again to visit his blind and now 
aged mother. Hearing of his being at Halle, J. Sebas- 
tian Bach, who was then at Eothen, felt so eager a dcsiro 
to meet his illustrious fellow-artist, that he walked the 
intervening distance of 16 miles on purpose to see him : 
but he arrived in Halle on the very day that Handel had 
departed. The two masters therefore never met. Handel 
also passed throngh Anspnch, and there encountered his 
old friend Schmidt, who came back with the musician to 
England, and from the time of his arrival officiated as his 
treasurer, undertaking the entire financial arrangomentN of 
his public performances, and controlling all the business 
details of his affairs. 

Handel was engaged in 1718 by the Duke of Chandos 
as “ master of the chapel,” the single instance of this title 
being applied to a musician in England; and he resided, 
in the fulfilment of the office, for three years or longer at 
Cannons, the scat of the duke at Staumon;, near Edge- 
ware. Twelve anthems and two Te Denms, all witli 
orchestral accompaniments, are referred to this period. 
When Handel was first engaged Pcpusch was still “master 
of the chapel,” but he almost at once reth'ed in favour of 
the more gifted younger composer. Herr Handel had the 
inestimable advantage of an orchestra of his own, ready to 
perform anything he wrote for it 

A society calling itself the Royal Academy of Music was 
formed in April, 1720, and before the end of the montli a 
new opera of Handel’s was produced. This was “ Rada- 
misto,” tho production of which was attended with the 
most cxtraoidinary excitement. His next work was his 
first English oratorio, “ Esther,” which was originally per- 
formed at Cannons on the 22nd of August, 1720, and for 
which the duke is repoiled to have paid tho composer 
£1000. Handel at this time was giving periodical lessons to 
the daughters of the Prince of Wales (afterwards George II.) 
Ho composed for Princess Anne his first collection of 
“Snites de Pidees,” in one of which is the air, with 
variations, now known by the name of4he ** Harmonious 
Blacksmith,” which owes this title to Isntot, a musicseller 
of Bath about sixty years ago, who had been a blacksmitk 
The first piece he printed was this air, with variations, 
detached from the “ Suite,” to which it belongs ; and to 
boar testimony to his own origin, he bestowed on ^e piece 
the name which has been elaborately traced to a different 
source. The English serenata of “ Ads and Galatea ” was 
originally performed at Cannons in 1721. 

The grand feature of the next season of the Academy 
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%vas the opera of Musio Scevola/’ which concentrated the 
powere of Ariostl, Bononcini, and Handel. The two former 
%iad just been invited to England. Ariosti wrote the first 
act, Bononcini the second, and Handel the third, so that 
' a the relative merits of the three were brought into immediate 
comparison. Chrysander (“ Life of Handel says it was 
not Ariosti but Mattel who wrote the first act. Handel 
•emerged absolutely triumphant from the contest. [Sec 
Bononcini.] Handers next work, “ Ploridante,” which 
was brought out in December, was the production of the 
Academy's third subscription series. The opera of “ Ottone ” 
was produced in January, 1728, and Qiulio Cesai'o” and 
“ Flavio ” followed it in the same year. “ Tamerlano ” was 
Handel’s sole production in 1724, and in 1725 ho gave his 

Rodelinda ” to the public. 

In 1725 Handel took the house in Brook Street which 
was his residence for the rest of his life. The course of 
Handel’s Italian opera successes, in spite of the violent 
party feeling of the Bononcmi faction, continued its trium> 
pliant way in 1726, when “Scipione” — notable for its 
much-aditiired march — and “ Alessandro” were both pro- 
•diiccd. On the 20th February of the same year the Act 
for naturalizing the illustrious musician in England received 
the royal assent. “ Admeto ’* and “ Ricardo Priino ” were 
given ill 1727. A series of works of higher artistic purport 
than anything which he had produced since ^^Acis and 
GalaWtai’* and of far more enduring inten^st, makes this 
year, 1727, an iniportant one in Handel’s career. The four 
anthems composed for the coronation of George II. and 
(juecri Caroline arc in the grandest style of tlieir author, 
eminently appropriate to the splendid solemnity for which 
they were designed. ** Siroe ” and “ Tolemeo,” two more 
Italian operas of Handel, were brought out in the last 
•disastrous season for the Royal Academy of Music, 1728. 
Handel had accumulated a sum of £10,000, and was in 
the annual receipt of £C00. On the dissolution of the 
Academy he determined to risk his capital and his enerpes 
in a partnership with Heidegger, the proprietor of the 
King’s Theatre. Preparatory to the new campaign, ho 
went to Italy to engage a new company ; and after visiting 
his inotlier at Halle, returned to England by way of Ham- 
burg in June. Ho opened bis eventful managcrinl c.'ircer 
om the 2nd of December with the opera he wrote for the 
occasion, “Lotario,” “Partenope” was first performed, 
-as Rinaldo ” had been, on the 24th of February, 1780, 
the anniversary of his baptism. Handel’s only production 
in 1781 was the opera of “ Poro but he began the next 
year with greater activity, for he brought out “Ezio” in 
January, and **Sosunne” throe weeks afterwards. 

An incident now occurred which materially afiectod the 
nature of the performances at Handel’s theatre, and which 
influenced in on important manner the subsequent direction 
of his genius. This was the public production of “ Estlier,” 
the first oratorio ever performed in England. The interest 
•excited by “ Esther” induced the public production of the 
other still greater work, written by Handel for the Duke 
•of Ghandos, “ Acis and Galatea.” 

In November, 1732, the opera of “ Orlando” was written 
for production in the coming season. The second English 
•oratorio, “Deborah,” was completed on the date mostcon- 
epicuous in Handel’s history, the 24th of February. Al- 
though Handel enjoyed the king’s favour, he had by this 
time many enewies among the nobility. A quarrel which 
•he had with Senesino the singer brought his “fashionable” 
unpopularity to the point of culmination. His chief sub- 
scribers threw up their boxes before the dose of the season, 
and announced the opening of a rival opera, with Senesino 
forks chief attraction in the ensuing year. The third 
oratorio, “ Athalia,” was written in the very heat of Han- 
del’s managerial perplexities, and it was first performed at 
the Oxford commemoration in July, 1788. Handel paid 
41 hurried visit to Italy in company with his treasurer, 


whose name was now Anglicized into Smith, to make 
engagements for his coming season. Immediately he re- 
turned he wrote the opera “ Ariana,” which was not, how- 
ever, performed till four months later, in January, 1784. 
The rival establishment to the King’s Theatre was opened 
in December, 1738, at the theatre at Lincoln’s Inn Fields, 
under the patronage of the Prince of Wales and several 
nobles. The season opened with Porpora’s “ Ariana,” fore- 
stalling thus the subject of Handel’s forthcoming work, 
and so giving the utmost appearance of hostility to the 
opposition. The wedding festivities pf the Princess Anne, 
Handers pupil, in March, 1784, called his powers into 
requisition. He furnished an anthem for the ceremony at 
the chapel royal, and “ Pamasso in Festa,” an epitbalamic 
serenata, was performed at the opera on the following 
evening. The season of 1784 terminated Handel’s partner- 
ship with Heidegger, who then accepted the directors of 
the rival opera as tenants. To be beforehand with his 
adversaries Handel began his season of solo responsibility 
at the Lincoln’s Inn Theatre in October; but this was only 
a temporary arrangement while the building of Covent 
Garden Theatre was being completed ; and he opened the 
now establishment by royal command in November. At 
the beginning of 1785 Handel produced “ Ariodantc.” He 
now lighted on a scheme for meeting the pious scruples 
which had led the production of his oratorios to bo cen- 
sured as profanity. This was to devote the evenings of 
Wednesday and Friday during Ipnt to their performance ; 
and he began this first series of that class of entertain- 
ments with the introduction of the oratorio of “ Athalia ” 
to the London public. Returning to his secular perform- 
ances aftei* Easter, he produced the opera of “ Alcina.” 
Ho composed within three weeks Dryden’s “Alexander’s 
Feast.” The work was produced in January, 1786, and it 
was crowned with a success greater than any of the fore- 
going works of Handel. He had now to write an anthem 
for the marriage of the Prince of Wales, and pertinent to 
the same festivity was the production of his opera of 
“ Atalanta” in May. In January, 1787, Handel produced 
“ Armenio,” which was followed by “ Giustino” in Febru- 
ary. After Easter ho produced “ Berenice,” and the failure 
of this work terminated an unsuccessful season. The 
excitement to the fashionable world of the opposition operas 
had waned away. The noble directors, Handel’s rivals, 
had squandered £12,000, and their single opponent had, 
besides expending his £10,000, incurred heavy liabilities 
which he was obliged to procure license ,of time to dis- 
charge. Handel’s health had for some time greatly failed 
him, and he was now seized with a fit of par^ysis. When 
sufficiently recovered from this he went to Aix-la-Chapelle 
for the benefit of the waters, the good efiect of which upon 
him was marvellous. On his return to London he engaged 
immediately in the composition of his “ Foramondo.” 
While he was employed upon this score the queen died. 
The work was set aside, therefore, that lie might write an 
anthem for the royal funeral ; and this magnificent com- 
position was performed at the obsequies of Queen Caroline 
on the evening of the tenth day after that on which Handel 
received the commission for its production. Reverting to 
bis former task, he finished “ Foramondo ” on the 24th of 
December, rested from his labours for the Feast of the 
Nativity, and began “ Serso ” on the 26tb. On the .19tli 
of April, 1788, was established the Society for the Belief 
of Distressed Musicians, the title of which has since been 
modified into the Royal Society of Musicians. In several 
successive donations, and iu his bequest of £1000, Handel 
was an enonnous benefactor to the society. Handel wrote 
several minor pieces expressly for public gardens. Tyers, 
the proprietor of Vanxhall, engaged Roubilliac to make, 
for erection in the gardens, the full-length marble statue 
of the composer that is now in tiie possession of the 
Sacred Harmonic Society. The inauguration of this statue 
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took place on the let of Maj, 1788, when the music for tho 
evening was selected entirely from Handel's compositions. 

Tins year, 1788, is rendered especially memorable in 
Handel’s artistic life by the composition of the oratorio of 

Saul,” and also of his mighty masterpiece, “ Israel in 
Egypt*' “ Saul,” which is universally known by its dead 
march for tho obsequies of tho king, was produced at tho 
King's Theatre, 16th January, 1789. On the fourth day 
after the completion of Saul,” 1st October, 1788, Handel 
commenced “ Israel in Egypt” It was first performed at 
the King’s Theatre, 4th April, 1789. 

Handel’s next important production was the “ Ode for St. 
Cecilia's Day,” set to the first of Dryden's two poems for 
that occasion ; this was porfomed on the 22iid of Novem- 
ber at the theatre in Lincoln’s Inn Fields, together with 
Ills setting of the other ode, “ Alexander’s Feast.” It was 
now that he produced tho music to Milton’s L'Allcgro 
and H Penseroso,” together with a third part, added by 
Charles Jennens, and called 11 Moderato.” This he com- 
posed in fifteen days. The season of 1740-41 was the 
last in wlii(di Handel had any concern, eitlier as a manager 
or a oompoBor, in Italian opera. He took tho theatre in 
Lincoln’s Inn Fields, and produced there, besides many 
revivals, two now operas, “ Imenoo *' and “ Dcidamia.” 
The undertaking was a total failure. 

Haudol was now invited to Dublin by the Duke of 
Devonshire, then viceroy of Iraland. Preparatory to his 
visit he wrote the oratorio of Messiaii.” On the 18th of 
November Handel arrived in the Irish metropolis, where 
the cordial welcome he received was such as to compensate 
him for all his London vexations. The contrast gave Pupo 
his fine lines in tho Dunciad” where the goddess Dulness 
is addressed thus : — 

** Strong in new arms, lo, giant Handel stands 
Like bold Brlareus with a hundred hands; 

To stir, to rouse, to strike the soul he comes. 

And Jove's own thunders follow Mars' drums. 

Arrest him, Empress I or you sleep no more ! — 

Bbe heard, and drove him to th’ Hibernian shore.” 

Ho gave his first performance of a series of six on the 
2drd of December, which consisted of ** L'AUegro ” and 
other instmmental pieces. His complete success induced 
the announcement of a, second series. Messiah” was 
first performed for a cbaritablo benefit on the 13th of 
April, 1742 — a day for ever signalized in the history of 
music. The success of the work was complete, and its 
repetition on the occasion of Handel’s farewell in August 
was not less attractive than its original performance. 
** Messiah” was given in London first on the 28rd of 
March, 1748, when its title was suppressed, and it was 
announced as **A new Sacred Oratorio.” The ^'Sacred 
Oratorio ” was unsuccessful in London, and was this year 
hut once repeated. In the following year it was not 
played, bat in 1745 it was again twice given. It was then 
laid aside for five years, to be reproduced with its original 
name on the 11th of April, 1750, when its reception was 
such as to fix it etemmly in men's admiration. On the 
1st of May following Handel gave a performance of this 
work in the chapol of the Foundling Hospital for the benefit 
of the charity, when he opened the organ which he pre- 
sented to the insiitntion. 

In 1748 Handel took Covent Garden Theatre for a series 
of subscription performances. These were opened with 

Samson,” which had considorable success. Handel had 
drawn now youth from the true Irish warmth of his DnUin 
reception, and began this season to trust alone to his Eng- 
lish claims on English sympathy, composing only to English 
words. From this year until that of his death he gave 
annually his perlurmances during Lent In June, 1748, 
he wrote ^^Sernele,” and in August Joseph and bis 
Brethren,” both of which were prodneed at Covent Garden 
during the ensuing Lent. Between the composition of 


these two works, the great *^Te Denm” was written for 
the victory of Dettingen, which was performed at the 
chapol royal on the 2^7 th of November. In the early 
autumn of 1741, the time of year at which his imagination 
was generally the most fruitful, Handel wrote Hercules.” ^ 
Immediately afterwards he composed the oratorio of Bel- 
shazzar.'' The success of both was indifferent. Hande) 
had announced a series of twenty-four subscriptioii per- 
formances, extending through ^he winter of 1744-45, at 
the King's Theatre, but they were so ill attended that be 
was compelled to close the series on the sixteenth night. 
This failure more than exhausted the profits of Handel's 
visit to Ireland, obliging him a second time to suspend bis 
payments, and to obtain license from his creditors. At 
the beginning of 1746 the “ Occasional Oratorio ” was put 
together for a series of poiformaoces at Covent Garden. 
Tho final victory of Culloden was a national event for 
Handel to celebrate, and he chose the subject of Judas 
Maccabeus” for the purpose. This oratorio was composed 
between tho 0th of July and the 11th of August, 1746, 
and performed on the 1st of April following. The noble 
chorus, ‘*See tho conquering hero comes,” which now 
forms a part of this oratorio, was introduced into it two 
years after its first performance — ^the chorus having been 
written for Joshua,” which was brought out in the interim. 
Between the beginning of Jnne and the end of August, 
1747, the oratorios of Alexander Balus” and Joshua” 
were both composed; and these were performed in the 
course of the following Lent In May and June of the 
next year, Handel wrote Solomon;” and in July and 
August Susannah.” The two oratorios were performed 
in riie Lent of 1740. Twe compositions wore the prodneo 
of the summer of 1749 — “Alccstis,” an English opera, 
and the oratorio of Theodora.” 

Handel had now amassed a third fortune. The infirmi- 
ties of age were advancing upon him ; worst of all of whicii 
was the failure of sight. He resolved on visiting his native 
country once more before his death, and preparatory to 
this journey he made Ids will. At some time prior ho liad 
presented Smith, his treasurer, with £1000 ; and now he 
inserted his name in bis testament for a legacy of £500, with 
the additional bequest of tho harpsichord and organ on 
which he used to play, and of the original mannscripts of 
his works. Before the end of tho month Handel wrote in 
a single week tho interlude of the Choice of Hercules,” 
incorporating several pieces from Alcestis.” On his way 
back to London, between Haarlem and the Hague, he had 
a fall, from which he experienced some temporary injury. 
The year 1751 is rendered peculiarly interesting by tlie 
composition of Jeplitba,” tho last work Handel wrote 
with his own hand. Jephtha ” was prodneed in 1752, and 
in this year Handel succeeded to liis mother's heritage of 
total bUndncBS. He now amused his hours of helpless 
idleness with dreams of bis earthly immortality ; and this 
ho thought he would best secure by depositing his MSS. in 
the Bodleian library at Oxford. Ho tlierefore requested 
tho elder Smith to forego the bequest which he had mado 
him of these, and offered him as an indemnifioation £8000. 
This equivalent was refused, and the composer, tooohed by 
so genuine a proof of his friend's devotion, m^e a codicil 
to bis will in August, 1756, in which he inserted an ad- 
ditional legacy of £1500 to his stondb admirer. It must 
have been after this interchange of genocosity that the 
two friends went together to Tunbridge, and there hod a 
violent quarrel So violent was it, and so implacahle was 
Handel's resentment, that no appeal of Smith's could bring 
him to a reconciliation. For the oratorio season of 1757, 
Handel remodelled bis Roman work, ** II Trionfo,” in tho 
English Triumph of Time and Truth.” The younger 
Smith officiated as bis amanuensis, writing down this work 
from Ills dictation. In the following year Smith's services 
were again exercised in noting down the song, Wise men 
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flattering,** and the duet and chorus,^* Sion now her head,** 
for introduction in Judas Macoabeus** — the latter of 
which is said to be the very last composition of Handel. 
Towards the end of March, 1769, Handel and his old 
friend Smith, by means of the son, were finally reconciled. 
A fortnight after this, on the 6th of April, ** Mossiali ’* 
was given os the final performance of the season, Handel 
presiding as usual at the organ. It was Handel’s earnest 
desire that he might die on Good Friday, hoping thus that 
he might rise again at Easter to meet his Redeemer. The 
desire was praclically accomplished ; for on Saturday the 
14th April, 1769, the great mnsidan breathed his last 

Handel had requested that ho might be buried in West- 
minster Abb(^, and that he might hare a monument 
erected there to his memory, bequeathing the sum of ^£600 
to defray its cost. His funeral accordingly took place there 
c»n the 24th of April, and it was attended by a concourse 
of 3000 persons. Tlie monument, which stands over his 
grave in Foot’s Comer, was the last work in England — as 
that of the composer sculptured for Vanxhall was the first — 
which Koubilliac executed. In 1784, which was supposed to 
bo the centenary of the musician's birth, George 111. com- 
manded the famous commemoration of Handel in West- 
minster Abbey, and the immense interest it excited induced 
several annn^ repetitions of this homage to the master's 
memory. In 1869 — the centenary of the musician's death 
— another and by far the most magnificent commemoration 
of Handel took place at the Giystal Palace, which was 
]>recoded by an experimental festival in 1867. The deligh^ 
of the public was so unequivocal that these Handel Feiti- 
vala have since been continued triennially on the same mag- 
nificent scale, perhaps the finest of them all being that 
of 1883. [Sec Festivals, Musical.] The original MSS. 
of nearly the whole of Handel's works wore bequeathed 
by him to the elder Smith, who loft them to his son, and 
he presented thorn to George III., from whom they have 
descended to Queen Victoria, and are now preserved in 
Buckingham Palace. The original MS. of the Messiah 
has been published in facsimile, and is of absorbing interest 
to a musician. 

It is happily superfiuous to enter upon the consideration 
of the sublime compositions of Handel. They are (the 
oratorios) the property of eveiy Englishman, and few indeed 
are not well acquainted with the ^ief of them. To meet 
the great demand the publishers vie with each other in 
bringing out editions of these at merely nominal prices. 
His other works (Italian operas, composed to suit the fleet- 
ing taste of the time) have now gone by, except a few songs 
and other fragments. Some of the harpsichord pieces and 
some sonatas for the violin still keep the stage in the con- 
cert-room. But Handel's fame rests on his English oratorios ; 
and these are more than enough to immortalize him. They 
have uever been approached, nor even successfully imitated. 
They contain, moreover, all his best previous work, for it 
was Handel's custom to use for his oratorios pieces from 
his instrumcntid work or bis own Italian operas. One of 
the best known instanoes is The Lord is a roan of war,’* 
the famous duet for two basses. Wo need not agree with 
Berlioz, the eminent French musician, in bis condemnation 
of this use of his own old materials as an artistic heresy of 
the deepest dye; but wo all most join in passing an adverse 
verdict upon Handel when he descends to pilfer from other 
composers. It it to be feared that Handel had not the 
excuse of Coleridge, who would write pages of Schelling 
without really knowing that they wore not his own, so weak 
and yet at the same time so accurate was his memory, a 
living paradox. We find, for example, an organ piece by 
Kerl exactly transcribed, with the mere change of key from 
D minor to £ minor, and with words set to it, forming the 
chorus Egypt was glad** in Israel in Egypt.** Stradella 
wrote a trio with orchestral accompaniment, and from this 
large slices have been cut by Handel for ** Israel ’* and 


other works. The worst case is a Te Dcum by Urio, 
whence Handel has drawn fifteen movements ! Nine move- 
ments of the Dettingon Te Deum, and six of Saul ** 
are in fact not Handel’s but Urio's to all intents and pur- 
poses. Many single themes and moiivi are traced to other 
authors. If we contrast him with the virtuous Baoh in 
this particular his memory must bear a great stain. It is 
not agreeable to touch ou this feature in Handel’s oareer^ 
but it is certainly inexcusable, on the other hand, to exagger- 
ate it, as many have done. For instance there is much of 
his later work drawn from a certain “Magnificat," the 
MS. of which bears on its face the title “ del Rev. Signor 
Erba.** But surely this might moan “belonging to the 
Rev. Mr. Erba; ** in fact grammatically it should moon this, 
dal (and not deX) being the proper Italian word for “of** 
in the sense of “written by:** and wo find, too, that the 
musio is written on English paper, &c. Yet some writers 
speak as if it were positively known not to be Handel's 
work. It appears fairer to give the benefit of the doubt. 
In other things we find Handel emphatically a good man, 
and it seems just to set down this curious want of honesty 
in artistic matters to a pretty general carelessness about it 
current at that time. Sometimes a writer was severeljr 
punished when canght [see Bonokcuni]; sometimes, as 
Handel, he was encouraged. It Is pleasant rather to contem- 
plate Handel’s cheery good hnmour, bis right royal muni- 
ficence, his unaffected piety, his unflagging industiy, his 
integrity, and his manly independence. As to this last 
point, whmi the ladies of the court talked during music he 
would peremptorily silence them ; but his temper was as easily 
appeased as roused. Besides the two statues by Roubilliao 
already mentioned as from life, and one from a mask 
taken from the face after death (the Westminster Abbay 
one), there are several good portraits of Handel. The best 
is one said to be by Hogarth, and admitted as such by 
the art-critic Ruskin; it was exhibited at the Handel 
Festival of 1888 at the Crystal Palace. All these show 
him as a somewhat heavy unwieldy man, but with a kindly 
expressioh. I)r. Barney, the musical liistorian, an intimate 
friend of his, says “ his smile was like heaven." 

The great work on Handel's life is the “ G. F. Haendel * 
of Dr. Ohiysander (Leipzig, 1858 to 1867), in German- 
heavy, voluminous, and scarcely readable ; but the grand 
Leipzig edition of Handel’s entire compositions makes it 
seem ungrateful to speak harshly of such a true enthusiast* 
A rather overwrought biography,' by Rockstro, appeared 
in London in 1888, and an excellent but short account 
of the composer by Mrs. Julian Marshall was published 
the same year in “The Great Musicians” series of bio- 
graphies. It is not too much to say therefore that Handel 
still needs a biographer, some one who will present the 
learning of Ghrysander in an assimilable form. As an 
interesting sign of the growth in France of appreciation 
of the works of Handel, it may be mentioned that the 
first biography of the great master which has appeared 
in the French language, was published in Paris, in 1884,. 
by M. Ernest David. The title of tho work is “ G. F. 
Handel : sa Vie, ses Travaux, et son Temps.” 

HAMDEL FSSTXVAU. See Festivals, M usioal . 

BAND-GLASS is a name given by gardeners to a 
portable glazed cover which they place over certain planta 
for one of two purposes, cither to screen them from the 
effects of cold and wot without depriving them of much 
light, or to maintain around them an atmosphere of uniform 
humidity. Bell-glasses differ from hand-glasses in no 
respect with regard to the ^purpose they are intended to 
serve, but are blown from a single piece of glass instead 
of being composed of many pieces fastened together* 
Glasses of this description are prindrally used to assist 
cuttings of plants in the process of strudng root, or newly- 
planted individuals in establishing themselves in the soil. 

BAND-TBBB. See CiisXBOSTBMON. 
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aAND'XCAPFmO is a term used in sports and games 
^bon it is intonded to place all the competitors on the 
aaine level. Thus in horse-racing, in which* the plan is 
pursued more than in anything else, when a horse has 
proved itself to bo very swift, or has advantage over its 
antagonists in point of ago, it is in many races “ handi- 
capped,” I.C, made to carry extra weight to such an amount 
•as may be deemed sufficient to counterbalance its advan- 
tages. In yachting, the yachts start together, but the large 
ones have to allow tho smaller ones a handicap of so much 
time, and thus, although one of the former may arrive first, 
it does not necessarily follow that it is the winner. The 
•derivation is from hand V cap^ a method of drawing lots. 

BANDS, XBIPOSXnON OF, a fonn employed in 
many ancient and modem religious ceremonies, symbolical 
of the conferring of certain spiritual gifts. The laying on 
•of hands is mentioned in the earliest portions of Scripture, 
and Christ adopted the same rite when blessing little 
•children. The apostles ordained ministers to their churches 
by the same ceremony. The usage still remains in the 
Roman Catholic, Anglican, and Lutheran churches in the 
•ordination of ministers and in confirmation, and in the for- 
mer ceremony it is retained by the Presbyterians. 

HAND'SBSL is tho first act of anything. The word is 
used popularly to signify a first transaction in trade, the 
money taken for tlie first sale, the first instalment paid on 
a debt, or tho first business done on any day or week. 
Tho first Monday in the year is called Handsel -Monday, 
and a gift made on that day a handsel. The word is 
more commonly used in Scotland than elsewhere. 

HANGING, the principal mode of cxccntion in the 
United Kingdom since tho year 1240. It is only in the 
cases of treason and murder that capital punishment is now 
carried out. Hanging is considered the most humane way 
•of executing a sentcnco of death, as it is as nearly instan- 
taneous as possible. Formerly it was always done in public, 
but since 1868 all executions have taken place within tho 
prison walls. In order to prevent any miscarriage of the law 
the excention must be witnessed by the slieiifr, tho gaoler, 
the chaplain, surgeon, and otlier officers ; and after death 
an inquest is held on the body to ascertain 'its identity, 
and whether the execution was duly perfoiinod. In the 
army and navy a condemned prisoner is usually shot, but 
sometimes hanged, which is considered a more disgraceful 
mode of execution. In France convicts are decapitated by 
the Guillotine, in Gennany they are beheaded, and in 
4Spain garotted. See Capital Punishment. 

BANGING GAHDSNS, a term commonly applied 
to the celebrated gardens of Babylon, which are frequently 
mentioned in ancient history, and fully described by Hero- 
•dotus, Diodorus, and other Greek writers. So magnificent 
and extonsivo was their structure that they have been 
dassed among the seven wonders of the world. It is 
related that uioy occupied a square of 400 feet on every 
aide ; and the difierent terraces were carried upwards one 
above another, nutil the height equalled tliat of the walls 
•of the city. This prodigious work was begun by Nabo- 
^lassar and completed by Nebuchadnezzar for the gratifica- 
tion of his favourite wife Amytis. The whole was sustained 
by stupendous ardies, and the soil laid upon them was sufii- 
«icntly deep to enable the lai^est tree to take root therein. 

BANKO^W', one of the treaty ports of China, in lat. 
•80^ 80' N. and Ion. 114*^ £., is situated inland, 600 miles 
up the Yang-tze-kiang River. It is of great extent, in 
reality consisting of several cities and towns, and has a 
population of alrant 400,000. The native town, situated 
on the junction of the Han with the Yang-tze-kiang, is 
long imd narrow. In addition to that within the town 
there is also a large floating population on the Han. A 
British aettlem^t was made on the eastern side in 1864, 
And there are now a considerable number of foreign hust- 
iiess finns, a foreign inspeetoiubip of eustoms, and En^ish 


and American consulates. The town has manufactures of 
ribbons, velvets, and felt, and coal abounds in the neigh- 
bourhood. Hankow is the chief mart of the tea districts 
in tho interior, and carries on a largo trade with Shanghai ; 
cargoes are also sent direct to England from this poi't. 
The annual value of exports and imports is each about 
£6,000,000. Tho chief article of expori is tea, of which 
about 76,000,000 lbs. are shipped annually, chiefly to 
England. The other articles of export arc silk, wood, 
saffiowor, and tobacco. The imports consist chiefly of 
cotton shirtings, opium, sandal-wood, and lead. 

BAN'LSy, a town and municipal borough of England, 
in the county of Stnflbrd, on tho North-western Railway, 
2 miles S.E. of Stoke-upon-Trent, and 147 miles N.N.W. 
of London, is in the centre of tlie Potteries, and since 
1865 returns one member to the House of Commons. The 
\own is well paved and the Babnrbs contain many good 
honsos, though the population is confined chiefly to tho 
working classes. Tljere are several churches and chapels, 
and an excellent school of art The town also contains a 
large town-hall, museum, mechanics* institute, cxcliange, 
theatre, &c. The inhabitants arc cbiefly engaged in the 
manufacture of china and earthenware. Near the town 
are some iron and coal pits. A charter of incorporation 
was granted to Hanley in 1867. Tho population within 
the limits of the municipal borough (including part of Iho 
township of Slielton) numbered 48,864 in 1881. 

HAN'NIBAL. tho son of llamilcar Barca, was horn 
9.C. 247, At the age of nine ho went to Spain with 
Ills father, who previous to Ids departure made him 
swear that he would never be a friend to tho Romans, lie 
was at a very early age associated with his brother-in-law 
Hasdrubal, who succeeded Hamilcar in the command of tho 
Carthaginian army in that country. On the death of llas- 
diubal, 221, he obtained the undivided command of the 
army, and quickly conquered many of the Spanish tribes. 
The inhabitants of Saguntum, alarmed at his success, sent 
messengers to Rome to inform tho Romans of their dangor. 
A Roman embassy was accordingly sent to Hannibal, who 
was passing the winter at New Carthage (now Carthagena), 
to ounonneo to him that the independence of Saguntum 
was guaranteed by a treaty between the Carthaginian k and 
Romans (concluded 22(i), and that they should consider 
any injury done to the Saguntines as a declaration of war 
against themselves. Hannibal paid no regard to this re- 
monstrance. 

In 219 Hannibal took Sagnntnm, and employed the 
winter in making preparations for the invasion of Italy 
and providing for tlie security of Africa and Spain. He sot 
out from New Carthage in tho spring of 218, with 80,000 
foot and 12,000 horse. Before crossing the Pyrtmoes ho 
left Hanno to secure his recent conquests with a detach- 
ment from bis own army of 11,000 men. Ho sent back 
the same number of Spanish troops to their own cities, 
and with an inmy now reduced to 50,000 foot and 9000 
horse he advanced to the Rhone. Two Roman armies bad 
been levied; one, commanded by the Consul P. Cornelius 
Scipio, was intended to oppose Hannibal in Spain, and a 
second, under the other consul, T. Sompronius, was designed 
for the invasion of Africa. The departure of Scipio was 
delayed by a ravolt of the Boian and Insnbrian Gauls, 
against whom the army was sent which had been intended 
for the invasion of Spain, under the command of one of 
tho praetors. Scipio raised a now army, sailed to the 
Rhone, and anchored in the eastern mouth of tho river. 
But Hannibal had already- crossed the Rhone, and Scipio 
did not arrive at the place where the CarthaginiaiiB had 
passed the river till three days afterwards. Upon this he 
sailed back to Italy with the intention of meeting Hannibal 
when be shonld descend from the Alps. Sdipio sent his 
brother Cnious into Spain, with the greater part of th# 
troops, to oppose Hasdmbid, Hannibal's brother. 
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Hannibal continued his march up the Bhone till he came 
to tbo Isbre. Marching alon^ that river he crossed the 
Alps (probably by the Little St Bernard), descended into 
the valley of the Dora Baltca, and follow^ tho course of 
the river till he arrived in tho territories of the Insubrian 
Gauls. Tho passa^ of Hannibal across the Alps has been 
a mutter of much dispute, both as to method and locality. 

Hannibal completed his march from Now Carthago to 
Italy in five months, during whicli he lost a great number 
of men, especially in his passage over the Alps. His army 
was reduced to 12,000 Africans, 8000 Spaniards, and 0000 
cavalry when he arrived in tho territories of the Insubrian 
Gauls. His first battle was with P. Cornelius Scipio on 
the right bank of the river Ticinus (Ticino). The Romans 
wore defeated, and Scipio, retreating along the left bank 
of the Po, crossed the river and encamped near Placentia. 
He afterwards intrenched himself strongly on the right 
bank of the Trebia, where he waited for the arrival of the 
army under the Consul T. Sempronius, who had been re- 
called from Africa. After the union of tho two armies 
Sempronius determined, against the advice of Scipio, to 
risk another battle. Tho Romans were again defeated, 
and tho troops which survived took refuge in the fortified 
cities. In consequence of these victories the whole of Cis- 
alpine Gaul (the northern port of Italy) fell into the hands 
of Hannibal; and the Gauls of North Italy now eagerly 
aKsisted him with men and supplies. 

In the following year (217) tho Romans raised two new 
armies; one was posted at Arretium, under tho Consul 
Plamiiiius, and tho other at Ariminnm, under the Consul 
ScrviliiiH. In Hannibars progress through tho swamps of 
the basin of tho Amo his army suffered much, and he him- 
self lost the sight of one eye. He marched piist Arretium, 
lavaging tho country as he went, with the view of drawing 
out Flainiuins to a battle. Flaminius hastily followed 
Hannibal, and being attacked in the basin of tho Lake 
Thrasynienp, was completely defeated by tho Cartha- 
ginians, who were posted on the mountains which encircled 
the valley. To conciliate the Italians Hannibal dismissed 
without ransom all the prisoners whom he took in the battle; 
and to give them an opportunity of joining his army he 
marched slowly along the eastern side of tho peninsula, 
through Umbria and Picenum, into Apulia, but he did not 
meet with that co-operation wiiich he appears to have 
expected. 

After the defeat of Flaminius, Q. Fabius Maximus was 
appointed dictator, and a defensive system of warfare was 
adopted by the Romans till the end of the year. In tho 
following year, 216, tho Romans mised an army of 80,000 
foot and 6000 horse, which was commanded by the Consuls 
L. ^milius Paulas and C. Tcrentius Varro. The Cartha- 
ginian army now amounted to 40,000 foot and 10,000 
horse. Tho armies were encamped in tho neighbourhood 
of CanjifB in Apulia. In the tattle wliich was fought 
near this place tho Romans were defeated with dreadful 
carnage, and with a loss which, as stated by Polybius, is 
quite incredible. Tho Consul L. A£milius, and tho two 
consuls of the former year, Servilius and Attillus, were also 
among the slain. Hannibal lost only 4000 Gauls, 1500 
Africans and Spaniards, and 200 horse. 

'!(his victory placed the whole of Lower Italy in tbo 
power of Hannibal. Capua and most of the cities of 
the Campania espoused his cause, but the majority of the 
Italians contiiiued firm to Rome. Tho defensive system 
was now strictly adopted by tbo Romans, and Hannibal 
was unable to make any active exertions for the further 
conquest of Italy till he received a reinforcement of troops, 
tliough he marched up to the very gates of Rome, and per- 
formed other brilliant feats of strategy. Capua was retaken 
by the Romans, 211. Hannibal was therefore obliged to 
depend upon the Carthaginians for hftlp, and Hasdrubal 
was ordered to march from Spain to hia asristance. 


The Roman army in Spain had been entirely defeated by 
Hasdrubal, 212. Both the Scipios fell in tho battle. Hasdru- 
bal was preparing to join his brother, but was prevented by 
the arrival of young P; Cornelias Scipio in Spidn, 210, who 
quickly recovered what tho Romans had lost. It was not 
rill 207, when the Carthaginians had lost almost all their 
dominions in Spain, that Hasdmbol set out to join his 
brother in Italy. Ho crossed the Alps and arrived at 
Placentia before the Romans knew that he bad entered 
Italy. But before he could effect a junction with Hanni- 
bal he was attacked by the Consuls G. Claudius Nero and 
M. Livius, on the banks of the Metaarus, in Umbria, his 
army was cut to pieces, and he himself fell in the battle. 
HannibaVs first notification of hia brother's arrival was his 
brother's bleeding head fiung brutally into his camp with- 
out a word. This misfortune obliged Hannibal to act on 
the defensive, and from this time till liis departure from 
Italy, 208, ho was confined to Bmttium, but by hia supe- 
rior military skill ho maintained his army without any 
assistance from home. 

After effecting the conquest of Spain, Scipio passed over 
into Africa (204). With the assistance of Massinissa, a 
Nuinidian prince, ho gained two victories over tlm Cartha- 
ginians, who then hurriedly recalled their great commander 
from Italy to defend his native state. Hannibal landed at 
Leptis, and advanced near Zama, five days' journey from 
Carthage towards the west. Here be was entirely defeated 
by Soipio, b.c. 202; 20,000 Carthaginians fell in the battle, 
and as many more were taken prisoners. The Carthaginians 
sued for peace, and thus ended the second Punic War, 
B.O. 201. 

After the conclnsion of the war Hannibal vigorously 
Applied himself to correct tho abuses whicli existed iu the 
Carthaginian government; but he thus incurred the enmity 
of many powerful men, who represented to the Romans 
that ho was endeavouring to persuade his countr 3 rmen to 
join Antioclius, king of Syria, in a war against them. A 
Roman embassy was sent to Carthage to demand the pun- 
ishment of Hannibal, but he ^scaped and sailed to Tyre. 
From Tyre he went to Ephesus to join Antiochus, 196, 
and contributed to fix him in his determination to make 
war against tbo Romans. But the king only employed 
him in subordinate commands, and he had no opportunity 
for the exertion of hU great military talents. At the cou- 
clusion of tins war Hannibal wont to Prusias, king of 
Bithynia; and when a Roman embassy was sent to demand 
him of Prusias, Hannibal poisoned bitnself at Nicomedia, 
in Bithynia, 183, in tbo sixty-fifth year of his ago. 

The personal character of Hannibal is only known to us 
from the events of his public life, and even these have not 
been commemorated by any historian of his own country; 
but we cannot read tbo history of his campaigns, of which 
we have here presented a mere outline, even in the narra- 
tive ef his enemies, without admiring his great genius, 
courage, and magnanimity. The extraordinaiy way in 
which, held at bay in a comer of an enemy's country, 
with his army a mere heterogeneous mass of men of all 
nations, he yet preserved the devoted allegian^ of his fol- 
lowers undisturbed by a single mutiny, is certainly the most 
remarkable thing of its kind in hisioiy. Hod the rest of 
the men of Carthage been as heroic as the general they ao 
basely abandoned where had been the supremacy of Rome? 

The meaning of the name Hannibal is Grace of Baal^ 
Baal being tho chief god of the Tyrians. 

HAN'NO was a common name among the Carthaginians. 
It meant grace or favour. We distinguish among the most 
celebrated, Hanno the constant opponent of Hannibal and 
his father before him ; leader of the aristocratic party, as 
they were of the popular party at Carthage. One of Han- 
nibala best officers, who led the right wing at Canno, bore 
this name also. Two Hannos were orucified for defeats, a 
not uncommon manner of onoouraging energetic generals in 
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Cartliafse. There were also Hanno who surrendered Messana 
to the Romans in 264, and Hanno whom Catulus defeated 
at sea in 241. The Hanno and Hannibal engaged together 
before Agrigentum in 262 have of course nothing to do with 
the great Hannibal or his favourite officer. 

BULNNO’8 PE11ZPX.US is a small Greek treatise, 
entitled The Periplns (Le. voyage) of Hanno, king (t.e. 
guffete or commander) of the Carthaginians, round the parts 
of Libya beyond the Pillars of Herakles, which he posted up 
in the temple of Kronos.” The ti’eatiso which we possess 
appears to be a translation of the Carthaginian document 
preserved in the temple of Kronos. The time at which this 
voyage was performed is uncertain; Pliny (“Nat Hist” 
ii. 67) places it in the flonrishing period of Carthaginian 
history. 

The object of the expedition is stated at the commence' 
ment of tlie Periplus: “ It was decreed by the Carthaginians 
that Hanno should sail beyond tho Pillars of Herakles, and 
found LibyO'Phcenidan cities. He sailed accordingly with 
sixty ships of fifty oars each, and a body of men and women 
to the number of 30,000, and provisions and otlicr neces- 
saries.*’ The first city to be founded was Thumiatcrion, 
near the Pillars of Herakles, probably in the neighbourhood 
of Marmara. Tho most southern was Kerne. From Kerne 
the voyage was one of disoovciy; and after advancing as 
far south as Sierra Leone or Sherbro, according to Rennell, 
he was obliged to return through want of provisions. The 
best edition is in the “ Geographi Grseci Minores ” of Gail 
(Paris, 1881), witli a Latin translation and notes variorum. 

HAN’OVERf formerly an independent kingdom in 
Gennany, but annexed as a province of Prussia in 1866, is 
l)ounded on the N.W. by the German Ocean, N. by tho 
Kibe, £. and S.E. by Brunswick, S.W. by Hcssen-Cassel 
and Lippo, and W. by Holland. The area is 14,845 
square miles, and tho population in 1881 was 2,120,168. 
The Germans write and pronounce the name Ilanno^ver, 

Tho srmtbem parts ore mountainous, but from tho cities 
of Hildesbeim, Hanover, and Osnabrttek to the sea-coast 
the whole countiy is a vasl; plain, with occasional small 
elevations. The mountains abound in mineral wealth, and 
are covered with forests of rod pine and fir, with some 
oaks and other timber. A broad sandy tract crosses tho 
countiy from east to west between tho mountains and the 
sea. The coasts ore under the level of the sea. from the 
encroachments of which they ore protected by dykes. Tho 
principal rivers are the Elbe, the Weser, and the Ems, 
which receive in their course numerous secondary streams, 
as the Alter, Leine, llmenau, and LUhe, and empty them- 
selves into tho German Ocean. There are only two large 
lakes: the Steinhudermeer and the DUmersee. The 
rivers and lakes abound in fish. In East Friesland is the 
subterraneous Lake Jordan, the surface of which is so 
thickly overgrown with vegetation that waggons can pass 
over it. 

The climate is damp and unwholesome in the low 
country about the coast ; but the winters are not so severe 
as in tho interior, where, especially near the Harz, they 
begin in September and terminate in May. The spring is 
tho most gloomy and disagreeable part of tho year, owing 
to the long presence of the north-east and oast winds. 
South-west winds prevail in the summer months. The fall 
of rain during the year averages 23*5 inches, but it is veiy 
unequal in difierent parts of the kingdom. Fo^ prevail in the 
dyke-lands ; and in the winter violent storms frequently 
occur, causing great damage to the embankments and 
drainage. 

Agriculture, tho cliief source of subsistence of the in- 
habitants, is much favoured by the facilities for exporta- 
tion, as well as by the transit trade and the consumption 
of the neighbouring maritime towns. In the marsh land 
the breeding of cattle is more followed than agriculture. 
The horses of East Friesland, which are celebrated, are 


bred for exportation. Tho rearing of cattle and sheep, 
though not of the same importance as horse-breeding, is 
attended to extensively. Bees are a favonrite addition to 
a farm throughout the country, and thrive well, on account 
of the quantity of flowering heath and buckwheat in tlie 
sandy district. The annual produce of honey is valued at 
£50,000. Large flocks of geese are kept in moist sitna- 
tions: their flesh is Sf^ted for domestic nse, and the 
feathers are preserved. Leeches, which formerly abounded 
in the marsh lands, have become nearly extinct, from 
being too eagerly fished. 

Three-fifths of tho whole land in tho country is in tho 
hands of owners whoso average property is only 12 acres in 
extent. Those small landowners, (^led Sauertiy are a raco 
of hard-working men, and on the whole very happy and 
comfortable, poverty being almost unknown among them. 
The best cultivated lands, however, belong to tho govern- 
ment and the nobility, and on these estates much attention 
is given to improved systems of tillage. 

Potatoes are universally planted, and constitute tho chief 
food of the poor. Rye is generally grown for bread, tho 
raising of wheat being confined to the rich weald soils, 
but the quantity is insofficient for tho demand. Barley 
and oats arc largely cultivated, and, when in demand, 
exported in considerable quantities. Clover and Incerne 
arc much grown on good farms, and even by the peasants 
on dry soils. Turnips are a favourite article of production. 
Flax, hemp, tobacco, and hops abound in difTercnt ports. 
The cranberries, which are plentiful on the heath lands, 
are gathered for exportation. Timber and wood of various 
descriptions form an important item of foreign commerce. 
The forests are under special control, and oven when form- 
ing part of private pi^perty, are confided to foresters scienti- 
fically educated and licensed specially for the purpose. 

Mining is tho must important branch of industry. The 
mineral wealth of tho country, which is considerable, liefis 
with tho exception of coal, for the most part in tho 
mountainous districts, thickly clothed with forests, which 
constitute the Hanoverian portion of tho Harz, and in that 
district called tho Lower Harz. The chief products of the 
mines and quarries include iron, copper, lead, litharge, 
salt, turf, coal, alum, marble, and granite. Tho principal 
manufactures are linen, hemp, woollen and cotton fabrics, 
paper, soap, leather, and hats. Brewing and the manu- 
facture of metal aro important brandies of industry. The 
conntry is traversed by excellent roads, and has good 
railway accommodation. There aro also several excellent 
canals. The commerce of Hanover is not extensive, and it 
is conducted mostly by the towns of Bremen and Hamburg. 
The principal exports are linens, yams, and agricultural 
and mineral produce. The imports comprise manufactured 
goods, colonial produce, wine, and spirits. 

The great majority of tho inhabitants of Hanover are 
members of the Lutheran Church. Like other parts of 
Germany, Hanover is well provided with educational institu- 
tions. The most celebrated is the university at Gfittingen. 

Jliatory , — In tho remotest times of whi^ we have any 
record, the countries between the Elbe and the Weser 
were inhabited by small independent tribes of hunters 
and herdsmen. When Charlemagne first introduced the 
Christian religion, the countiy was in the power of^the 
Saxons. Otho the Great gave in 970 the investiture of 
the duchy of Saxony to Hermann Billing, a wealthy lord 
in Lttnehurg ; and Ms descendants, by acquiring also tho 
principalities of Brunswick and GOtringen, laid a founda- 
tion for the larger electorate. But numerous potty broils 
occurred, and many little republics rose, several of which 
became considerable cities. The Hanseatic League found 
great favour here, and of the eighty-five towns composing 
that celebrated confederation ^irteen were in tho late 
kingdom of HanovAr. The subsequent history of Hanover 
presents very little of interest, until, by the death of Queen 
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Anne, the elector succeeded to the British throne. In 
oonseqnenco of this event, the electors of Hanover con- 
tinued to be kings of Great Britain, till, on the death of 
William IV., the crown of Great Britain devolved on Qnecn 
Victoria, and the succession to the throne of Hanover being 
limited to the male line, the two countries wore sepa- 
rated. The Dnke of Cumberland, eldest surviving brother 
of King William, ascended the throne of Hanover by the 
name of Ernest Augustus, Hanover was for the most 
part prosperous daring the righteenth century; but it 
sudered many diversities of fortune daring the wars con- 
sequent on the French Revolution, and was frequently in 
the hands of the French. After the battle of Leipzig in 
1818 the whole electorate was restored to the lawful king, 
who assumed in 1815 the title of King of Hanover, that 
of elector having in fact ceased by the dissolution of the 
Gorman Empire. In 1816 the Duke of Cambridge was 
appointed governor-general of Hanover, and in 1810 a 
new constitution was granted, and two representative 
chambers associated with the provincial states. In 1883 
another constitution was drawn np and signed by William 
IV., bnt at his death tlio Duke of Cumberland (the new 
king) abrogated it, and restored that of 1810. He was, 
liowcvor, obliged to sanction numerous liberal measures 
and reforms in 1848. Ho died in 1851, and was suc- 
ceeded by his son, tho last king of Hanover, who died 
ill 1878, and was buried at Windsor. * 

At the commencement of the war between Prussia and 
Austria in 18GC, Hanover was called upon by the former 
to pul its array on a peaco footing, and to accept its plan 
of the new Gorman confederation, under the penalty of 
being treated as an enemy of war. Having declined to 
accede to these demands, the country was invaded and 
speedily subdued ; and at the conclusion of the war it was 
constituted an integral portion of the Prussian kingdom, 
and its soldiers fought valiantly against the French in the 
war of 1870. The deposed king had retired to England 
and resumed his rank as Duke of Cumberland, though he 
always refused to acknowledge the cessation of his i*oyaI 
dignity. 

Hanovek, the capital of the above province, is situated 
in an agreeable and well-cultivated plain on tho river Leine, 
which is navigable from the city to its junction with tho 
Weser. It consists of three parts — tho Old Town, the 
iEgidian Now Town, and the New Town on tho left bank 
of the river. In the first the streets are for the most part 
crooked and narrow, and the houses old-fashioned and 
irregular; but the two other parts are handsomely and 
regnlai'ly built, and the town is one of the brightest and 
most pleasing in Germany. Iii consequence of its advan- 
tageous situation, at the junction of several important 
railways, Hanover has risen considerably in importance, 
and is now a thriving manufactnring town. The most 
interesting public buildings are the theatre, one of the 
finest in Germany, the museum of art and science, picture 
gallery, palace, and town-hall. Among tlie charitable 
institutions are the orphan asylum, infirmai'ios, hospitds, 
and poor-houses. For the purposes of education there is 
a colle^te school for the sons of noblemen, called the 
Georgianum, a lyceum, a female school of industiy, many 
elomentary schools, and a seminary for schoolmasters. 
About a mile and a half from the city is the j^ce of 
Horrenhausen, ^hich was the favourite residence of George L, 
George 11., and George V., the last king of Hanover, who 
died 1878. Hanover was founded in the eleventh centuiy. 
Its walls, wirii five gates and broad ditches, were in 1780 
partly levelled and laid out in streets, and the remainder 
converted into a handsome esplanade. The popnlation of 
Hanover in 1881 was 122,860, or including the suburb of 
Linden 145,000. In 1837 the popnlation was only 27,500. 

HAN'8AB1F8 BSBATBS, or reports of the parlia- 
meutaiy sessions, are the recognized authority for reference 


to anything that has been said or done in the English 
Parliament. They comprise a record of all the speeches 
made in both houses, collected chiefly from the London daily 
papers, and generally revised and corrected by the speakers 
themselves. The printing and publishing of these debates 
is purely a private speculation carried on by the Messrs. 
Hansai‘d. The work is issned at a fixed price — generally 
five gnineos— computed and guaranteed at the commence- 
ment of each session. More tlian once, of late years, tho 
puhlisherB have been left without any remuneration for 
their pains, and at one time there seemed a prospect of 
the publication being abandoned. Such a contingency wus 
regarded with great apprehension by many members of 
Parliament, more espcc^ly as very few even of tho great 
newspa|)cr8 fnmished ample records of debates. In 1880 
the government met the difficulty by granting a small sub- 
sidy to Messrs. Hansard on condition of their continuing 
tho publication of fall reporis. 

HANSEATIC liBAGUS or HANSA (Ger. hanse, 
Goth. Aansa, a league), a celebrated commercial confed- 
eracy which was established in the thirteenth centuiy by 
certain of the cities of Nortliern Germany for mutual sup- 
port and the furtherance of tboir trade. For more than n 
centuiy previous the cities of Hamburg, Ltibeck, and Bremen 
liad been growing in size and importance, and gradually 
becoming the depositories of tho manufactures of Italy and 
Germany, with which they supplied the northern countries 
of Enropo in exchange for their raw produce. They bad 
formed important mercantile settlements in several of the 
great northern towns, but their increasing wealth exposed 
their merchants to many dangers. On land the rapacity 
of the princes and nobles led to the imposition of new and 
the augmentation of old tolls and imposts, which were great 
impediments to trade, and at sea they were exposed to the 
attacks of rovers and pirates, by which the coasts were in- 
fested. Hence arose tho practice of a number of the mer- 
chants combining together for mutual suppori, and for all 
tho merchants of one city to unite in the defence of their 
trade. [See Guild.] A still greater advance was mado 
in 1219, when tho cities of Hamburg, Ditmarsh, mid Hadeln 
entered into a compact to unite their forces for tho protec- 
tion of tho course of the river and tho adjacent coasts. In 
1241 Hamburg and LUbeck concluded an alliance by which 
they engaged to maintain a naval and military force for 
the protection of their commerce, and the city of Bruns- 
wick joined tho league in 1247. The advantages of this 
union soon became inanifost, and oUier towns on the Baltic 
and in neighbouring states entered into tho alliance, and by 
the time the first diet of the leogne met at Lttbcck in 1260 
a complete system of administration had been drawn up 
and got into working order. In course of time most of the 
trading towns of Europe joined this association, which in- 
clndod, in addition to those mentioned, Kunen, Bordeaux, 
St. Malo, Bayonne, Marseilles, Barcelona, Seville, Cadiz, 
Lisbon, Antwerp, Dantzic, Dort, Amsterdam, Rotterdam, 
Ostend, Dunkirk, all the towns in the Baltic, the Elbe, and 
the Weser, with others, to the total number of eighty-five. 
Their principal factories in foreign countries were Bruges, 
London, Novgorod, and Bergen. 

The cities composing tho league sent their representa- 
tives to the diet, which met every tlirce years, generally at 
Lttbeck, for the settlement of the regnlar business, and to 
a special meeting, which was held every ten years to renew 
Hie various unions which constituted the leagne. The union 
was divided into four circles:— (1) The Wendian, which 
included tho cities of the Baltic, and was presided over by 
LUbeck; (2) tho Western, including the towns of tho 
Netherlands, tho Rhineland, and Westphalia, presided over 
by Cologne; (8) the Saxon, for the towns of Saxony and 
Brandenburg, with Brunswick at their head; and (4) tho 
Eastern, of the towns of Prussia and Livonia, under the 
presidency of Dantzic. 
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The objects of the league being the protection of its 
members on land and by sea, and the defence of their 
jH'ivileges against the interference of princes and rulers, a 
Gonsidernblo military and naval force became a necessity, 
and the league assumed a political as well as a commercial 
character. In its wars it was often very successful, its 
most important victories being over the Kings Eric and 
Hakon of Norway, Waldemar III. of Denmark, and Mag- 
nus of Sweden, whom it deposed. In 1428 the combined 
towns sent a fleet of 248 ships, carrying 12,000 soldiers, 
against Eric, king of Denmark. It was during the fifteenth 
century that the league reached the highest ])oint of its 
power and inhucnce, but it began to dcclino during the first 
half of the sixteenth, and never again recovered its former 
strength. The members of the leagne, pursuing ^a proud 
and exclusive policy, raised a spirit of hostility iu the coun- 
tries where they traded, which after a time made itself 
manifest in active opposition. The hdrring fishery, whidi 
had formed one of the chief sources of the wealth of the 
llunse merclmnts, was lost through the migration of the 
shoals to the coasts of Holland. The discoveiy of America 
and the finding of the way to India round the Capo of 
Good Hope turned trade into other channels, and opened 
up new commercial routes, in wliich the old ports were 
placed at a disadvantugo; and as their power declined that 
of the princes of Germany was being greatly increased. 
Ill the fifteenth century the Hanse merchants <if London 
had been deprived of their privileges, fined, utid threatened 
with expulsion ; but the league then possessed such influ- 
ence that it prevailed upon Edward IV, to restore nearly ail 
its former prerogatives and confirm them by treaty. When, 
however, at the close of the sixteenth century, they wci'e 
obstinate in the maintenance of their privileges, Elizabeth 
sent n fleet, under Drake aud Norris, against them, cap- 
tured Bjxty-one of their ships, aud banished their iiicrchaiits 
from Loudon. 

Itcligious disturbances and tlic conscqnejices of the 
I'hirty Years* War hastened the decline of the league, and 
at the diet of Lfibeck held in 1030 the deputies of tlie 
majority of the cities appeared merely to declare their 
secession from it. In 1009 the last general assembly 
was hold, but the name of Hanse towns was niaintainiKi 
by Hamburg, LUbeck, and Bremen, which remained free 
republics until 1810, when they were incorporated by 
Napoleon in the French Empire. In 1813 they WTro 
again separated from Franco, and witli Frankfurt-on-the- 
Alain wore designated the Free Hanseatic Cities of the 
Germanic Confederation. In 1860 Frankfurt was annexed 
by Frussia, but in 1870 the powers und privileges of the 
other three cities were confirmed by a convention. 

Among the latest works on the history of the Hanseatic 
League are Barthold’s Geschichte dcr Deutschen” (Hamb. 
1830); Welirmann, “ Die Lttbeckischen Zunftrollen ” (Ltl- 
beck, 1872); Schafer, Dio Hansestadte und Konig Wal- 
domar von Danemark” (1878). 

HANT^AY* JONASb was bom at Portsmouth in 1712, 
and died in 1786. He was a Russian merchant connected 
with the trade into Persia. Business having led him into 
Persia, he published in 1753 his “Historical Account of the 
Britisli Trade over the Caspian Sea, with a Journal of 
Travels from London through Russia into Persia,” &c., 
four volumes 4to, now Yoi*y valuable through the lapse of 
time. His accounts of Frederick the Great, whom he visited 
iu his travels, are now very interesting. He was made a 
commissioner of the navy. The Marine Society and the 
Magdalen Charity owe their establishment mainly to him; 
he was also one of the great promoters of Sunday-schools. 

HAPPINESS* Until the present age, when happi- 
ness has been taken as the end and aim of life, and an 
action is to bo tested ns to its moral standing by its effect 
upon happiness, by the great and rapidly growing school 
of moralists professing Utilitauianism it has often 


seemed to be considered that one person could not be 
happy except at the expense of others, as if there were a 
common stock of happiness from which the quantity drawn 
by one individual was so much lessening what was left for 
the rest. So much is this still the case tliat utilitarians, 
who alone among moralists profess universal benevolence, 
are stigmatized as holding the “ Selfish Theory.” Thomas 
Carlyle denounces in his atrabiliar fashion this “ Pig-philoso- 
phy ” as be calls it (“ Past and Present ”). “ Moral evil,” 
sneers he at the hnngerers after happiness, “ is nnattain- 
ability of plgswash ; moral good, attiUnability of ditto. It 
is the duty of all pigs at all times to diminish the quantity 
of unattainable and increase that of attainable with much 
more of the like or of bitterer sarcasm. But is it the 
case? Docs not the innocent happiness of children at 
play, or even of young animals, as kittens, puppies, &c., 
smooth the brow of care and bring a moment of happi- 
ness to the most troubled breast by sheer sympathy? 
The sight of happiness breeds happiness, and so far from 
happy men being selfish and oxhansting the world’s store 
of happiness they increase it by the very fact of their exist- 
ence, while the sighers aud gruaners murder happiness by 
their contagions melancholy. 

It is alleged, however, that even if not obtained at the 
cost, of others, self-regarding happiness is a poor posses- 
sion. True liappinesH, say tlio loftier spirits, is to forget 
one’s self anfl live wliolly for others ; and indeed at tho first 
blush this seems the generous and noble theory to hold. 
But a momeiit’s c»nsid(;ration shows that it requires quali- 
fication. For, first, if everyone were to neglect his own 
concerns and look after tlioso of others, tlio whole com- 
munity would certainly be wretched ; whereas if it were felt 
to be a duty to make tho best of life not only for one’s own 
sake, but as u contribution to tho general welfare, the whole 
commmiity would certainly gain immeasurably in happiness. 
And, secondly, it is not meant that an endeavour after per- 
sonal happiness is to cover such paltry victories as ai*e won 
by tho usurer who wrings from starving debtors enough 
to buy his fine carriage and his sumptuous dinner ; for to 
fine minds not only is unlimited indulgence anything but 
synonymous with happiness, but also no pleasure can exist 
wliich is consciously purchased by another’s pain. It is 
only a case of more or less time before such pleasure is 
found to result in pain. 

Further, it is certainly necessary to happiness, in any 
wcll-constitutcd mind, that not only shall others not bo 
damaged by our existence, but that through sympathy, 
through charity, through united action for a good end, 
they shall on the contrary be benefited. This, then, the 
scorcher for happiness adds to his care of himself. Gai'o 
for one’s self, caic for one's self as one of others, care for 
others as part of coro for one’s self, these are the tlireo 
steps in the theoiy here advocated. Happiness is to be an 
end in itself, according to this rejuvenescence of the ancient 
theories of Epicurus. The whole world may be happy, not 
by each one forgetting himself, but by each one carefully 
studying himself (his highest and best self being under- 
stood). We have stated this delightful happiness-theory 
of morals, and it may bo added in the words of our gi*eal- 
est Englishman-— 

** Tls a cooBuniDiation devoutly to be wished.*’ 

Passing from happiness as an ethical enj, as a duty, we 
have now to consider what happiness is, wherein it con- 
sists, whether it can bo increased, &c. ; in short, we have to 
endeavour to find out the nature of happiness. 

By happiness much more than mere pleasure is 
meant. Some permanent and lasting satisfaction to tho 
fundamental needs of one’s nature is implied by the term. 
Happiness, indeed, is tho perennial source of pleasures, not 
the single pleasures themselves. A great aim attained, 
nobly and without exhaustion, brings happiness, at all 
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events for a time — a loving wife won, a competent fortune, 
a wide knowledge, or a respected position attained; for 
these are not mere isolated fleeting pleasures, they are 
the fruitful origins of many pleasures. Consequently 
aims like these are chosen by the seeker after happiness ; 
but so absorbing are they tliat they always tend, unless 
watched, to become “ends in themselves.” How many 
men forget the aims with which they started in the race 
for wealth, and abandoning the realization of happiness by 
means of the wealth, come to love tho miserable dead coin 
for its own sake, and so spoil their whole life ! But to 
those who ore wiser , than to bo so deceived, the earnest 
pursuit of a noble end, in addition to promising a future 
hiippiness, satisfies that craving inherent in mankind for 
something whereupon to expend the force of life, some 
tlieatre of activity, the want of which causes the terrible 
disease of ennui ; and thus it provides a present and very 
great fund of happiness. And especially is this tho case 
if the effort is in tho main successful ; for, added to tho 
charm of “ plot-interest ” felt by us all in any train of 
])rogrcs 8 iiig events, there wUl supervene u gi'cat satisfaction 
at tlie snccessive achievements themselves. Further, if the 
pursuit be one which involves mental or moral victories, 
the feeling of self-gratulation at having inscn by these 
sjnall victories just so many stages higher in the intellec- 
tual or moral scale is among tho greatest forms of happi- 
iie.'xs wo possess. Not only do men 

on Htopplng-stniies 

Of their dead selves to higher things/* 

hut 111 tlie rising they have acquired enlarged resources for 
still further flights, as well as a present heightened worth 
and dignity. 

The wise man has also to balance the great permanent ends 
of life with one another. If his chosen pursuit be wealth, 
for example, ho must attend to the claims of tho intellectual 
and artistic sides of his nature ; ho must not overstrain his 
health nor neglect his family and political duties, though 
he. may hold all these subordinate to his principal end. 

Wo have now to consider another very important 
factor in happiness — the twofold action of the will. By 
the control of the attention tho will of man cun cither 
turn the mind towards or away from the contemplation of 
things. It may be exerted to retain or to restore pleasur- 
uhlu states of mind, or to drive away painful thoughts. 
'J'lioHC who are well acquainted with tho life of Dr. Johnson 
niil SCO by liis shining example what immense results can 
t hns bo attained. A man 'ivcakly in body and in mind, as 
gloomy as Thomas Carlylo by nature, he succeeded by sheer 
force of will, exerted continually to put away moroso and 
painful views, in achieving liappinuHS beyond tho common 
lot. Somewhat tho same might be said of Harriot Mor- 
tineau. Wo have, if we core to exercise it, a very large 
bclective power over our circumstances, and it behoves us 
to dwell by preference upon tho sunny sides of our fortune. 
Hesides, we thus gain tho more strength to meet storms 
when they come. We cannot, it is true, think away a pain, 
but wo con think of sometliing else to the exclusion of our 
attention from that pain; and this comes much to the 
same end. Does the ardent lover feel tiie rain which beats 
upon him as ho hostous to the object of bis devotion, or 
will the pangs of hunger draw the mathematician away 
from tho conclu^un of a long-sought prablem ? 

It is necessary also, not only to watch lest our chief aim 
in life tend to interfere with other aims, imd to become 
narrowed to an end in itself instead of being pursued 
ns a means of happiness, but to keep the mind free in 
uur advancing growth for tho pei'ceptiou of the new pleos- 
nres which continually open out before us, or of higher 
aims, or of nobler conceptions of the aims we already have. 
In Dlls way our mental horizon continually enlarges, and 
even what we may have failed to accomplish may bo 


regarded not as a source of pain so mnch as a pleasure* 
yet remaining to be won in the future. It is a certun 
death to happiness when every aim is reached, every ideal 
attained ; when nothing remains but to become a laudator 
tmporiB aetif a moralizer on the “ good old times,” and to 
decay and dia On the other hand, the tmly happy man 
is he whose aims are not limited to himself alone, but em- 
brace the progress and welfare of the race ; for as his own 
vigour fails he can yet see other men with pleasure pressing 
onward to a furthor goal, aided and cheered by his own 
past efforts. Life is sweet and full of interest to the very 
end, and he is able to look forward with pleasure to things- 
which lie even beyond his own death. 

Of the great happiness to be derived from the sense of 
a religious peace, ^is is not the place to treat. It needs 
only to be referred to here as at once the noblest and the 
deepest joy we are privileged to experience. 

The question remains, to be briefly discussed, of the- 
relative value of various pleasures as contributors towards 
happiness. Here we can with confidence pronounce upon 
the existence of higher and lower levels. Tho low-pitched 
pleasures of the table cannot give happiness; they ore short, 
evanescent, very limited, and carry with them swift and 
sevei'c punishment, even to their own utter exhaustion, if 
they are more than very moderately indulged in. So with 
every sensual indulgence. The seeker after happiness mnst 
rise above these temporary gratificatioua The pursuit of 
refined intellectual and moral joys gives not only more en- 
during pleasures at tho time, ending in a permanent factor 
for happiness, but tlicse pleasures are far more readily re- 
coverable in idea. A cultured musician can enjoy the highest 
possible delight for several hom'S at a stretch, and can then 
after an interval recall in thought the same gratification 
with almost equal intensity. The gourmand’s pleasure, on 
the other hand, is exhausted after but a brief enjoyment, 
and his palate refuses to work in idea except very faintly ; 
tho image and the morsel itself are not even remotely com- 
parable in intensity. Further, tho higher pleasures are to 
be shared in by large numbers. Hundreds can enjoy a pic- 
ture or a concert together, while tho wineblbbor enjoys his 
glass to himself alone. Beyond this, too, the lower or ani- 
mal pleasures bring with them intense desires or actual 
cravings, and unsatisfied desire is the keenest form of pain, 
whereas the higher pleasures are realizable in idea at any 
time. Lastly, the power for all sensual enjoyments leaves 
us as wo advance in life, but the perennial delights of tho 
mind and tho heart remain to cheer their fortunate pos- 
sessors even when they ore 

Sans teeth, sans eyes, sans taste, sans everything.** 

It is clear, therefore, that these pleasures, nobler in tho 
eyes of others, widespread in their action, enduring in their 
nature, and incapable of satiety, are to be selected as tlic 
materials of happiness, to tlie comparative neglect of selfish, 
limited, sensual, and animal gratifications. 

Is, then, “life worth living?” Is this- happiness, spoken 
of as attainable, attainable in sufficient quantity to outweigh 
the many ills that flesh is heir to? Is optimism (the be- 
lief in the possibility of progress towards a general well- 
being) or is pessimism (the belief tliat there is no such 
possibility) the true creed ? Wo pronounce for optimism, 
but with an important proviso. We say, “ Life is good, 
provided we make the best of /<,” a view called by one of our 
greatest novelists (George Kliot) meliorUm, But there 
is much to be said for the unhappy creed of Pessimism, 
necessarily relegated to tho article under that heading. 
With our increased capacity for pleasure comes an increased 
capacity for pain, it is true; and who has not pessimistic 
moments, when tho world is black and dreary — produced, 
it may bo, by the liver requiring medical attention? For, 
humiliating os it may seem, it is nevertheless tho fart that a 
happy disposition is dependent to an incredible extent upon 
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the comfortable state of the animal organs. The devil,*’ 
says Luther, hates a hearty laugh.” A full and vigorous 
activity and a healthy stomach are the \'ery death of pcs- 
simism. When Schopenhauer, the prophet of this gloomy 
creed, pn^claims that the world is the worst possible com- 
patible with its existence” (for some quantum of pleasure is 
necessary to keep us nil from suicide), we are inclined to 
ponder on the idiocy of his grandmother and his uncle, the 
gloomy passion and probable suicide of his father, and the 
contemptuous misanthropic solitude in which the man him- 
self devoured his own heart amid unsatisfied ambition till 
just upon the dose of life, and in these to find the reason 
why to him this world was for ever hare of happiness. 

BAPS'BURO or HABB'BURG, HOUSX OF, an 
old German family which derives its name from the castle 
of Habsbn^, or Habichtsburg (Hawk’s Castle), upon the 
river Aar, in the canton of Bern. The earliest mention 
of the countship that can be found dates from 1009, but 
the castle was built about the year 1020, and the founder 
of the family is said to be Rad^tar, grandson of Gontram 
the Red, count of Brisgau. Rndolf, the founder of tlio 
Austrian dynasty, was bom in 1218, and was the son of 
Albert, count of Habsburg in Aargan, and of Hedwige of 
Kyburg, who was descended tlirough her mother from the 
once powerful house of Z&riugcn, and whose possessions ho 
afterwards inherited. Having distinguished himself in the 
management of his own dominions, ho was elected Emperor 
of Germany in 1278, and in 1278 he annexed to his pos- 
sessions Austria, Styria, Oarinthia, and Garniola. The 
dignity was continued to his successor, but was lost to the 
family at the end of the third life, to be restored again to 
Albert II. in 1488. From this time the office of Holy 
Roman Emperor remained in the family until the male lino 
became extinct with the death of the Emperor Charles VI. 
in 1740. His daughter, Maria Theresa, having married 
Francis of Lorraine, grand-duke of Tuscany, an attempt 
was made to dispossess her of the imperial crown, but it 
failed, and the succession was transmitted in the lino of 
Habsburg-Lorraine, from which tlie present imperial dynasty 
of Austria is descended. When the male line ^ame 
extinct in 1740 the family had already given twenty-two 
sovereigns to Austria, sixteen emperors to Germany, eleven 
kings to Hungary and Bohemia, and six to Spain. The 
aggrandizement of the family was mainly brought about 
by a series of fortunate marriages, and from one of these 
between Ernest the Iron and a nieco of lagellan, king of 
Poland, the thick-hanging under lip which characterizes 
Us members is said to have been derived. 

The Castle of Hahsburg, with the territories of Aargan, 
passed away from the family in 1474. Two square towers 
of the castle still remain standing on a steep hill on the 
right bank of tlio Aar, not far from Bmgg, and opposite 
the baths of Schinznach. The sepulchres of the family, 
which were at Konigsfeldcn, in the neighbourhood, have 
been removed to St. Stephen’s Cathedral at Vienna. 

HABBOUB. a port or haven for shipping, so protected 
from the winds and waves os to secure a safe shelter Lr ships. 
In many places a shelter of this kind is afforded by the 
conformarion of the land, and the protected spot is termed a 
natural harbour; in others the result has to be obtained by 
artificial means. Harbours of refuge are deep roadsteads 
where ships may enter at all times during storms, and aro 
generally protected by Breakwaters. Sometimes a 
harbour of refuge is made fo contain an inner harbour for 
commercial purposes, as at Plymouth. Ordinary harbours 
aro formed in the months of rivers or other inlets of the 
aea, and are mostly tidah Where there is much commerce 
a tidal harbour is usually provided with an inclosed dock, 
into which ships aro admits during high water, and where 
thqr can be loaded or unloaded without tlie inconvenience 
cau^ by the rising and falling of the tide. See Dock. 

In the earliest infancy of commerce the Pbosnicians 


seem to have lelt the necessity for artificial harbours, and 
such were constructed both at Tyro and Sidon. The sea 
walls of these appear to have been made of large blocks of 
stone built upon a rabble foundation, very much after the 
fashion in which many modem structures are erected, but 
the dimensions of the harbours thus made seem to have 
been exaggerated by the ancient historians. The Greeks, 
ho bnilt immense fleets both for warlike and commercial 
purposes, possessed so many natural harbours and road- 
steads as to render the construction of artificial harbours 
almost niinocessary. They seem, however, to have improved 
their natural advantages in many places by the erection 
•f breakwaters, moles, and piers, chiefly in oehalf of their 
ships of war. Ancient Carthago possessed a magnificent 
harbour, and several very solid artificial harbours were 
constructed by tho Romans. In the mcdiasval period the 
revival of commerce by the Italians resulted in tho con** 
stmetion of suitable ports at Genoa and Venice, and similar 
works were soon afterwards carried out in France. Great 
progress in marine engineoring was subsequently made upon 
the Continent, in which all the maritime nations partici- 
pated, but England remained practically without any efficient 
artificial iinrbour till about the latter half of the eighteenth 
ccntuiy. Since that time, however, the progress has been 
rapid, and breakwaters and protecting piers have been 
erected at most of the numerous ports encircling our island. 
The essential qualities of a good harbour aro that it shall 
be easy to enter or to leave, that it shall afford adequate 
protection against wind and wave, possess a good depth of 
water, and give proper facilities for lading, repairing, &e. 
In the construction of a harbour very many points have to 
be taken into consideration, .such as the geological and 
physical peculiarities of the coast, the force of the waves, 
tlio strength and direction of the tides, the depth of water, 
the lino of greatest reach of open sea in front, and the 
angle at wliich the waves strike with their greatest force^ 
Coi'cful observations os to the height and force of waves 
have been made by civil engineers, and some very striking 
instances concerning both points liave been recorded. Dr. 
Scoresby, wlio carried out a series of coi’efnl measurements 
in the Atlantic, found that some of the waves attained 
the height of 48 feet, and at Wick, in Oaithness-shire, 
waves 40 feet high have been observed to strike the break- 
water daring storms. Tho latter place is also remarkable 
for tho greatest recorded instance of the force exerted by 
the waves, which happened in 1878, when a mass of concrete 
containing 1500 cubic yards of cement rubble, and weighing 
about 2600 tons, was moved out of its position and carried 
to the leeward of the breakwater, then in course of erection. 

There has been much discussion as to which form of wall 
is best adapted to resist tho force of the waves, tho chief 
points in dispute being the rival advantages of perpendi- 
cular or sloping constructions. It is, however, universally 
agreed that the arms of a harbour should be constructed 
so as to afford the waves as litUe direct resistance as possible, 
oven a slight outward curve or cant has been found to 
afford great rdiof by diverting the force of the water. 

The materials chiefly used for constructing the wails of 
harbours are wood, stone,* and iron, either separate or in 
combination. Timber frames or boxes filled with stones 
have been used in the making of harbour walls from a very 
early period, and there are many places where such erec- 
tions can still be made very useful, l^lxas been found 
that where the soil is soft, and there is a good admixtui'e 
of fresh water, that beams of pine are suitable for the 
work, but where there is much exposure or where they are 
immersed in sea water alone they are rapidly destroy^ by 
the abrasion of the waves and the ravages of marine worms. 
Experiments have been made in order to ascertain the 
kinds of timber best adapted for marine work, and it has 
been discovered that green-heart offers the greatest re« 
sistance, though even this is by no means impenetrable, 
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and in some places is readily attacked. African oak.kullct 
tree, and teak arc also very nBeful. Even some kinds of 
stuiio are perforated by marine worms, but the harder 
vaneties are gen(M'ally proof against such attacks. Oranito | 
•Beems to offer the fitroiigcKt resistance to the abrading < 
action of water, and it is largely used for facing exposed • 
surfaces. The material most relied on at the present day : 
is concrete, made up of Portland cement and nibble or 
gravel. It can be made into blocks of any size, sets 
readily in still water, and when set is nearly as durable as 
stone. Iron, when used for piers, A’c., oxidizes freely, and 
galvanizing only aflbrds protection for a few years. Wrought 
iron resists the cheiniiuil action of sea water much better 
than cast iron, the difference being stated as that of eight 
to one. According to some experiments carried out by 
Mr. Mallet, wrought iron will lose about six-tenths of an inch 
ill a century when immersed in clean salt water, but of course 
the loss will he much greater when the metal is exposed to 
tin* action of the waves and the scouring of tlio sand, <^-c., 
held in susjionsion by the water. Some cast-iron bars at * 
the 1*1*11 Rock which were iuiincrscd every tide were found ; 
to have lost half their strength in fifty years. j 

(See Sir .7. Rennie, “ Theory, Porniatioii, and Construe- i 
tion of British and Foreign Harbours,” London, 1854; | 
T. Stevenson’s Design and Construction of Harbours,” ' 
heeond cdilioii, Edin., 1874; and the “Minutes of Pro- ; 
ccedingh of Institution of Civil Engineers.”) 

hnwA of Harbours and Ports . — in Gniat r*ritaiii Ihn ' 
right of appointing suitahlt* places to be ports nnd havens j 
is vested in the crown, except in such cases where the 
right lias been held from time imincinorial, or 1ms been i 
given by royal or parliamentary grant. In England any \ 
individual or corporation obtaining a grant of a harbour is 
bound to kcc]) it in proper repair and to levy such dues 
.and tolls as may be conformable to custom. In Scotland 
the obligation to keep the harbour in repair extends only 
to the amount of the due.s received. A Consolidation Act 
for the regulation of the management and construction of 
harbours, and for defining the law as to the levying of 
dues and tolls, was passed in 1847 (Act 10 & 11 Viet. c. 
27), which applies to llie whole of the United Kingdom. 
It has been amended by the Acts 24 & 25 Viet. c. 45, 
26 & 2(i Viet. c. 60, and 28 & 20 Viet. c. 100. There 
are many harbours, however, which are regulated by the 
2 )rcvi.sioiis of local Acts juwsed to meet the peculiar wants 
of the locality. 

HARD LABOUR, an addition made to a sentence of 
imprisonment when the oflence deserves such punishment 
and the condition of the prlHoner will allow of it. Justices 
have the power of inflicting hai-d labour both for indictnblo 
offences and for those disposed of summarily, when the 
offence is of an aggravated character. It generally consists 
of working on the tread-mill, picking oakum, breaking 
stones, making mats, &c., and is limited to ten hours a 
day. As the diet is of a limited character a long term of 
hard labour forms a very severe punishment, and two years 
is the maximum period for this sentence. 

HAR'DICANUTE. See Haiituacnut. 

HAR'DINGB, RIGHT HON. LORD HENRY, 
Ooveruor-gcncral of India, a field-marshal of England, and 
commandcr-in-chief of the British forces, was a younger 
son of the Rev. H. Hardinge, rector of Stanhope, county 
Durham, and born»in 1785. Few men had more experi- 
ence in the tented field. He entered the army as an ensign 
in his fifteenth ye^ir, served through the Peninsular and 
Waterloo campaigns with the most distinguished gallantly, 
and lost his loft hand at the battle of Ligny. In 1823 he 
was appointed clerk of the ordnance, and entered Parlia- 
ment in 1826. During tlie premiership of the Duke of 
Wellington he was made secretary of war, and in 1880 he 
was appointed secretary for Ireland. When Sir Robert 
Peel came into power he resumed his post of socretoiy of 
VOL. VIL 


war, and efficiently discharged its duties till 1844, when 
ho was appointed to the important position of governor- 
general of India. There are few epochs in the eventful 
history of our Indian Empire more momentous than the 
one for which the administration of Sir Henry Hardinge 
was distinguished. The war with the Siklis, who at one 
time threatened the safety of our northern tenitories, will 
he over memorable in history. The battles of Moodkeo, 
Aliwal, and Sobraon, in whicli Sir Henry took a prominent 
part ns second to Lord Gough, have immortalized tlni 
period. On the lermiimtion of this severe but iinportar.t 
contest Sir Henry was created Viscount Hardingo of La- 
hore. Parliament granted him an annnity of £3000 for 
himself and his two next successors ; and the East India 
Company gave him a pension, in addition, of £5000 a 
year. On the death of the Duke of Wellington in 1852 
I-ord Hardinge was appointed coraniaiider-in-chief, and 
during the same year was advanced to the rank of ficld- 
in:irshnl, being the highest reward whioh can be conferred 
on military genius. He died 24th September, 1866. 

HARDNESS OF MINERALS. It is highly de- 
sirable to get some scale of hardness by which definitely 
to be able to describe the vaiiations of minerals in this 
particular. Starting from the diamond ns the hardest of 
known substances, Mohr drew up the following list. Ho 
reasoned thus : hai-dness may be estimated by the power 
of one body to scratch another. Now, most sapphires may 
bo scratched by a diamond (the liardcst sapphire, however, 
will even resist the diamond), b\it by nothing else; topA74 
will resist everything else but sapphire and diamond ; quartz 
will resist all but topaz, sapphire, and diamond, and so on. 
The scale he suggested, which is universally used, though 
it receives additions at the hand of each mineralogist for 
his own purposes, is this ; — 

1. Talc (the common laminated light-green variety). 

2. Gypsum (the crystallized variety). 

3. Calc spai' (transparent). 

4. Fluor spar (crystalline variety). 

6. Apatite (transparent). 

6. Felspar (white cleavable orthoclasc). 

7. Quartz (transpai-cmt). 

8. Topaz. 

0. Sapidiire (cleavabic). 

10. Diamond. 

If a mineral will scratch calc spar, but not fluor spar, it 
is said to be of the liarducss 8*25 or 3'5, &c., as may bo 
determined ; at all events of between H and 4 degreos of 
hardness. As applied to geological investigation, hardness 
is found to have little to do with the pcimauency of 
minerals, for the extremely hard granite will weather into 
clay deep into its mass, while the comparatively soft lime- 
stone near by shows a smooth unwoathGi*ed surface. This 
is because of the relative susceptibility to the chemical 
agency of the atmosphere. 

Pure metals are idways softer than alloys. For coinage 
and for manufacturing jmrposes gold, silver, and copper 
are better alloyed ; in fact as regards the first two they 
would be otherwise unusable from their want of durability. 
Gold and silver are alloyed with copper, copper witli zinc. 

It may be asked, How is it possible to cut and polish the 
diamond since nothing can scratch it ? This is quite true, 
and diamond dust is the only meiuis of working diamonds. 
The power of cutting given by rapid motion is also brought 
into play, and it is found that a diamond can be ground 
down by friction on a rapidly rotating disc covered with 
diamond dust, with tolerable facility. The power of rapid 
motion in overcoming the resistance of hardness is often 
effectively shown in the lecture-room by the favourite ex- 
periment of shooting a tallow candle through an inch deal 
plank from a gun properly loaded. A stream of sand 
driven by a strong wind (sand-blast) can cut and polish 
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very Laid fsiibstaiices with the greatest case. This is shown 
also ill iiutiire by the scuopin;; out of the dry wadys (rock 
volieys ) of ]*ulestiiie by the driving sand. 

HABDWAR, an ancient liihtoricni town and place of | 
pilgriiiiiigo in Salmranpur District, North-wcstcTii Tro- | 
vincfs of India, with a pupulatiuii of 5000. Tlie Ganges | 
here divides into iiiaiiy shallow clianuels, intercepted by 
islands. The town is of gnaxt antiquity, and has borne 
many iiaiin's. JJardiedr, or Hari-dwilra, literally “ Vi&hnu s 
Gati',” hceiijs to bo of comparatively modern origin. 

Tlio great object of attraction at Hnrdwar is the Hari- 
ko-cluiraii or bathing ykdt^ witli the adjoining temple 
of Gangadwiira. The charav^ or foot-mark of Vishmi, is 
said to l)c imprintod on a stone lei into the upper wall of 
till* gliat, and forms siii object of special reverence. Kaeli 
jiilgriin struggles to be the first to jiliuige into the pool 
alter the jiropitious moment has arrived, and stringent 
})t)lieo regulations are required to jjievent the crowd 
tninipling one another to death, and drowning each oilier j 
under the sacred water. Tin* great asseinbl.'ige of pilgiims | 
takes ])lae<* on the liist d;iy of tlie month of 
Daisakli (part of March and April), tlie (‘om- 
inenceinent of the Hindu solar u*ar, and the 
anniversary of tlie day n])oii wliieli the Ganges 
first appeared upon earth. 

The ordinary nuinbor of ])ilgrims at (he 
annnal fair amounts to lh0,()0(), and eveiy 
Iw'elflli year •‘»00,000 'rhe total was formerly 
given ill imieli larger tigiires. 

HARDWARE KANUPACTURES— 
tlie groat seats of whieli arc at JJinninglnuri, 

Sliellield, \V()lveihampiou, Walsall, <}ce. — are 
among the ehief bonvees of the wealth of Vhig- 
lainl. 'J'he term includes tlie siiuiller artiiles 
made of any of the conunoner metals, such as 
grates, tools, locks, keys, hliovels, &e. 'J'lai 
liardw.ire mamifaetnro is one of the most im- 
])ortant eaiilcd on in Great Britain; and fj-om 
the ahundance of iron, tin, and copper oies in 
this country is likely to remain so, provided 
the sij]»ply of coal l>e unstinted. We have no 
iiieiins of a^'cerlaining the quantity niniiufae-- 
tiired for liome u.se, but tin; export stati.stic.s 
give some idea of tlie extent of the trade. 

In till' total value of hunlvvarc and cut- 
lery exported from the United Kingdom was jC.'I, 755,501. 
The United States, Germany, France, Australia, India, and 
the colonies were the princiiml inarket.s. 

HARE is the common riame of all the species, except 
the Babiiit, of the genus Lepus, the type of tJio Leporidie, 
a family of Bodeiits. The genus Lepus, vv iiicli coiil aims nearly 
forty spec‘ies, dillers from all otlier rodents «‘xcept the Call- 
ing HarCiS (Lagomys) by the possession of four incisor teeth 
in the upper jaw, the hinder jiair being very small. 1'he 
molars are twenty-two in number, live in each lower jaw 
and six in eacli ^qper, the last of which are very small. 
The molar tcfdli are destitute of tnic roots, and arc formed 
each of two distinct iamiiiee. The hares have five toes 
before and four behind, an enormous vwcum five or six 
times larger than the stomaclj, and furnished within 
with a spiral lamina, wdiich runs throughout its length. 
The soles of the feet are clothed witli liair. The claws 
are long and narrow. Tho hoi'cs have long ears, a short 
tail, the hind feet much lunger than the fore foet, imper- 
fect clavicles, and the suborbital space in the skeleton 
pierced like network. Hares are found in nearly all parts 
of tho world. They ai*e all very timid animals and defencc- 
1 ms against oncmics, except for their speed and the protec- 
tion which the colour of their fur affords them. 

The Common Hare (Lepus timidus) is familiar to every 
one in these islands, and it is to be met with tbroughnnt 
Europe, except in Norway and Sweden, Bussia, and Ireland, 


The general colour of the fur is tawny-grny, inclining tO' 
brown on the back, and to a rusty tint lower down; 
underneath the belly and throat it is white, as well as 
j <in tho inferior suifoce of the tail, which is usually 
I directed upwards. The ears are longer than tho heml,' 
I and more or less tipped with black in different individuals. 
Bcspet'tiiig it.s habits, they are almost too well known to 
need any lengtbened record. To the sportsman h.arcs 
afford the excitement of the hunt, the amusement of tlio 
course, and the pjistime of the gun. Tho hare feeds exclu- 
sively on vegetable substaiiees, and cau8e.s terrible injury 
to young plantalioiis, fields of early wheat, and otlier 
cereal crops. Thu li.abits of Imres are for the most p:irt 
iioetiirmtl. During the day they rest in open fields and 
stubbles, and especially in grassy situations. For partial 
cuncr'ahiieiit and comfort, they construct supcilicial hollows 
in tho soil, whieli an; t«*cbiiically termed “form.s.” Hares 
are good swiiimnns when oecaMoii njquircs. After tlieir 
j ■wanduriiig.s they rcjturn to tlielr forms. Hares aro very 
I prolific, facveinl biood.s being piodueeJ in a year, 'i'lie 


female gener.'dly produces two young at a litter, but fre- 
quently .as many ns lhn*e, four, and even live, the leverets 
having their sight at the lime of birth, and being able to 
shift for thcniselv’es at llie expii’alion of about a month. 
The h.’irc ha.s never been known to breed in confinement. 
Cro.sses botvvccii (he hare and the rabbit, called Icporides, 
hav« he« n successfully ju’odueed. 

The Varying or Alpine Hare (Lcj7us variahlUs) occurs 
throughout Northern Kurope and Asia, and the mountain- 
ous regum.s of Soutliern Kurope. It is the only hare found 
in Ireland, Like many of tho northern fauna it chuiigcs 
the colour of its coat with tho sca.sons. The fur, which is 
full and soft, is in summer gray, intermixed with silky liair 
of a yellowish-brown ; the ears arc tipped witli black, and 
the under parts are light gi*ay. The tail is white beneath 
and gray above. As the winter apiiroaches, tho fur gra- 
dually becomes white, except that on tho lips and tho tips 
of the c‘ars, which remains black. In <he mild climate of 
Ireland this change docs not take place at all, and it is 
only purtml in many ports of Scotland, where this hai'e is 
known us the blue hare. 

Further north a distinct species occurs, tho Polar Hare 
(Lepus fflacialis). In this species the fur is quite white, 
except at the tips of tho ears, which are brownish-black. 
Tho Polar hare resembles the rabbit in living in burrows, 
holes scraped in tho snow. Tins hare has been found as 
far north as man has penetrated. 



Common Hare {Lrpus timidus). 
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Tho Aiiiorican Hare (Lepui americanvti) is tolerably 
abuiulnat tliroughout tlie more wooded parts of the entire 
northern coiitinont from whicli it derives its specific title. 
In form, size, and general appearance it vtJry closely re- 
* Heml)le8 our Englisli rabbit, feeding on grass and various 
vegetable matters, and being particularly fond of willow 
bark. During the winter great numbers are destroyed on 
the banks of the Mackenzio River by the Harq Indians, who 
caj)turc them with snares. These hares are also destroyed 
in great numbers by wolves, gluttons, foxes, hawks, and 
other unimols, and form the principal food of the Cana- 
dian lynx. In the fur countries this hare becomes white 
in the winter. In tlie milder districts the ordinary grayish- 
brown colour is 3‘ctaiiied throughout the cold season. 
S^cveral thousand furs are annually imported to this 
country, under the title of rabbit bkius, but their value is 
bcareely sufficient to reward the trouble of exportation. 

HARE-BXLL. Sec Cami*anui.a. 

HARE-LIP, a malformation in whicdi the human lip is 
divided in one or more places by cl(>fls extending from its 
free edge towards its attachment. It has received this name 
from till! rc8emhlunc(3 it hears to the divided upper lip of 
hares and other gnawing animals, and is one of the most 
common of the malformations by anest of development. 
IJare-lip may bo single or double — that is, there may bo 
one or two tissurcs. The one may be seated in the middle 
Jim; of the lip, or opposite to the union of the two iiicisois 
with tlu; canine teeth; if tliero be two, they will be found 
in the Jailer situation on each hide. Jt may be simjde or 
complicated with fissures of the gnni or ]inlat(‘, which, being 
developed in an analogous manm‘i% may ho inlluoneed by 
tlio same cause as the lips, though being earlier united they 
an' Jess rarely alfceted. 

Tlic cure of hare-lip is important, not only for the 
lUKoiith deformity, but because sucking is prevented in 
iiitancy, and in Inter life the speech is affected. It is 
iiccomplished by cutting off <iuitc smoothly the opposite 
edges of tin; fissure in its whole length, and then bring- 
ing tlnan tog»*tlicr and maintaining them in accurate ap- 
])(jsition till, like tho edges of a common w’ound, they have 
tinidy united. 

HA'REM (Arabian), the n.amc given to those apart- 
ini'iits in Kaslerii houses which are appropriated cxclii- 
hivcly to women, and hence to the entire family of wives 
aiLj favourites belonging to any one man. Tho word means 
** lorbiddcn,” because entrance to the harem is forbidden to 
any man but the master of the house. 

HARE’S-SAR. See Bitpi.kukum. 

HAR'GREAVES, JAMES, inventor of the carding- 
machine and the spinning-jenny, was an artisan at Stan- 
liill, near Blackburn, in Lancashire, when; he was bora. 
II« and his family supported themselves by weaving and 
spinning, emried on in his own house, according to the 
custom of the time and place. In 1700 ho invented the 
carding-machiue os a snbstituto for ibc hand-cards pre^ 
vionsly used. In 1764 he contrived that kind of apparatus 
fur spinning by machinery since known as tho jenny, and 
made one with eight spindles, which was driven by hand. 
So strong was the prejudice at that time against the use of 
machinery in manufacturing, that it was ncccssaiy for Har- 
greaves to make and work his machines in secret. At length 
tho unusually largo quantities of yam brought by his family 
for sale to tho Ikttory drew attention and suspicion upon 
him, so that a band of workmen broke into his house and 
destroyed his machinery and furniture, and ho became the 
object of a persecution which compelled him to leave tlio 
neighbourhood. In 17G8 he removed to Nottingham, 
whither he had been invited by a company of stocking- 
weavers to become the manager of a spinning-mill. Soon 
afterwards, in conjunction with a partner named Thomas 
Jones, he set up a factory at Hockley for spinning yam for 
tho hosiers, wldch he carried on with moderate success till 


his death in April, 1778, when his share in the mill was 
bought by his jiarliicr from his widow for £400. It will 
be thus seen that he d«'d a comparatively poor man, and 
tlie only national recognition of his services to his country 
was the gift of £250 from the Royal Bounty Fund to his 
youngest and only surviving daughter, fifty years after bis 
dentil. 

HARI KARl or HARA KIRI, Sec llAiiiti Kaiii. 

HAR'ICOT. See Bkax. 

HARZ'RI, Abu Moiiammkd ai. Kasim Bkn Alt, a 
celebrated Arabic author, was born at Bussorali, on the 
Tigris, 1054-55 a.d., and died September, 1122. Very 
little is known as to his early life, but the name Hariri 
means silk merchant, and refers to tlie occupation of his 
father, who was a man of wealth, and app(;ars to have 
allowed Lis son to devote himself to literary pursuits. At 
the time of the Crusade led by Baldwin of Flanders ho 
held the iiosition of political intelligence agent, and some 
references to the CriiHadc are to be found in his works. His 
first literary productions, the “Delights of Grammatical 
Analysis ” and “ The Diver’s Pearl,” were devoted to a dis- 
cussion of tlu; niceties of the Arabic language; but his great 
work was the composition of the “ Mdkiimut ” (“Assemblies” 
or “ Sittings a eolicction of fifty short tales or dramas, 
written partly in prose find partly in verse, which are of 
the very highest value to all students of the language. 

According to one of the sous of Ifariri tlio composition 
of this work arose from tho eircunistancc that his father 
was one day seated in a mosque, >vhcn an old man, ]>oor 
and travel-stained, entered, and in answer to tho inquiries 
of the bystanders, narrated the story of the destruction of 
his native city of Edessa by the enisndcrs and his own 
IKirsonal IroublcH, in language of snob force and elegance 
us to exciii; universal admiration. Hariri went home and 
wrote down the story, which, though the first written, now 
fonns the forty-eighth of the series. 

In the stories two characters are brought into contact, 
one a grave and dignified Arabian gentleman, El Hnrith, 
niid tlu; other a clever, amusing vagabond, Abn Seid, wlioso 
adventures and sayings form the staple of the stories. These 
contain a rich mine of proverbs, maxims, allusions to Arabic 
poetry, history, and tradition, idioms, phrases, and syno- 
nyms of the language. As an authority on the Arabic 
language; this book ranks Tu;xt to the Koran, and it has 
been valued so highly by the countrymen of the poet, that 
according to some it ought always to be written on silk, 
while others have said it deserves to be written in h;ttcrs 
of gold. This book was not tho first of the kind to be 
written, and It lias been imitated very frequently, but it 
stands pre-eminent above all others in its wealth of learn- 
ing, elegance, and tho interest of the stories. 

The “MhkAmat” was published under tho editorship 
of Silvestre do Sacy, with a commentaiw, in Paris iu 1822, 
and a new edition, with notes by MM. Reinnnd and Dercn- 
bmij, was issued in 1853. A splendid translation into 
German was made by the poet RUchert iu 1826, and por- 
tions of the stories have been translated into English by 
Theodore Preston (London, 1850), and by T, Cheney 
(London, 1867). 

HAR'liEGH SERTES are tlin lowest beds of the 
Cambrian rocks in WiUes. The base of tho beds is not 
seen, and as developed they attain a thickness of from 
4000 to 8000 feet. They have yielded a tolerably abun- 
dant fauna, in which trilobites predominate, as Para^xides, 
Plutonia, Microdiscus, PalsBopygo, Agnostus, Gonocorypbe; 
annolide8,as Arcnicolites; sponge^ as Ibrotospongia; brachio- 
pods, as Discina, Lingulella; pterapods, as Theca. Many 
of the beds are also marked with ripples, sun-cracks 
rain-pittings, &c. They consist chiefiy of purple red and 
gray flags, sandstones, slates, and conglomerates. 

harlequin. one of the performers in modem 
English Chi'istmas pantomimes. The name is from the 
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Italten arleehinoj or tlie French arUquin^ who was tho 
jester or satirist) of the early drama. The harleqtun of the 
present day wears a tight dress covered with spangles, and 
represents the must resmctable part of the pantomime. 
His office is to dance w^itn the oommbine and to frustrate 
the knavish devices of the clown. 

HAEliSY* KOBBET (Eaul or Oxford), was bom 
in London in 1061, of a fasnily of note in the county of 
HorelonL He entered Parliament after the Revolntion as 
member for Tregony, and afterwards sat for Radnor, pro- 
fessing for some time the Whig principles of his family. 
After a transition period, however, he went fairly over to 
tho Tories. In the House which met under tho adminis- 
tration of Rochester and Godolphin, in Februaiy, 1701, 
Harley was elected speaker by a great majority, and also in 
the next riurliomcnt. He was a third time chosen to the 
same office, in October, 1702, and retained it till April, 
1704, when he was made secretary of state. He is believed 
to have been principally indebted for this promotion to 
tho good offices of Miss Abigail Hill, w'bo, according to tbe 
Duebess of Marlborough, by Harley’s management became 
Mrs. MuHliam, and in return exerted ail her infiuenee to 
attach tho weak mind of tbe queen to Harley and his 
friends. In this state of tilings the Marlborough party 
began to seek n new support by inclining towai^ds the 
Whiga The struj^le was finally decided against Harley 
by the public suspicion and odium to which lie became ex- 
posed ill consequence of the conviction of one of his clerks 
named Orugg for carrying on a treasonable correspondence 
with Franco. In the beginning of February, 1708, tho 
Duke of Marlborough and l^ord Godolphin intimated to 
the queen that unless Harley were removed they would 
leave her service; on this the sccrctaiy resigned, along with 
Mr. St, John (afterwards Ixird Bolingbroke). Harley re- 
mained out of power for about two years and a half, at the 
end of which time Godolphin was dismissed, and Harley 
was appointed chancellor of the eadioquer. The Duke and 
Duchess of Marlborough, and all their connections, were 
completely discarded both from office and from the queen’s 
favour. Harley was appointed lord liigh-treasurer, created 
Earl of Oxford and Mortimer, and invested with the 
order of the Garter. The peace of Utrecht, concluded 6th 
May, 1713, is the event for which the administration of 
Harley is chiefly memorable. It was after this that the 
jealousy between the premier and Bolingbroke assumed the 
character of an open rivalry, Bolingbroke had now the art 
to gdn the favourite, Lady Masbam, and on the 27th day 
of July, 1714, the lord treasurer received his dismissal. 
The queen's death, three days after, put an end to the 
jpolitical existence of both Oxford and Bolingbroke. In 
August, 1716, both were impeached by the House of Com- 
mons. St. John made his escape to France, but Harley 
was committed to the Tower, and there he lay two years, 
when he was brought to^iri^ before the House of Lords; 
but tho Commons not appearing to prosecute tlieir im- 
peachment, the prisoner was acquitted. After this ^e 
Earl of Oxford lived in retirement, devoting himself to 
tho sooiefy of scholars and men of letters, and to the 
accumuhitioii of that valuable collection of books and 
manuscripts whicli he bequeathed to tbe British Museum, 
and whi& Is called after his name. He died 2l6t May, 
1724. Throe disquisitions ou financial and political sub- 
jects, said to be written by him, appear in the Bomers 
Collection of Tracts. 

BA&'LlNOliNi a seaport in the province of Friesland, 
mlland, about 05 miles N.B. of Amsterdam. It is a 
fiottrishing port, bos important commercial relations with 
England and Norway, exporting large auantHies of butter 
and cheese and numerous animals. It nasa popnlatioa of 
14*000, chicfiy employed in commerce, refining salt, and 
iMk ng Milclotli nnd brioki. Tlw town i« prottetod ^tom 
tbe inroads oi tho soo by * v«y largo dyV* 40 Isot Mgb. 


It occupies almost the same site as a city which was 
entirely swallowed up by an inundation in 1134. A now 
harbour was constructed in 1370*77. 

HABBKAT'TAnr, the name of a hot suffocating wind 
which blows from the interior of Africa towards Hie Atlantic 
Ocean. The term is derived from tbe Fantees, a nation 
on the Gold Coast, vriiere this terrible blast is tbe most 
prevalent. It occurs during tho months of December, 
Janua^, and Febnmry, and sometimes continues with 
unremitting violence for six or sevens days. It takes its 
rise in the great desert of Sahara, and passes over Sene- 
gambia and Guinea to that part of the coast of Africa 
lying between Cape Verde (in N. lat. 15’^) and Capo Lopca 
(in S. lat. 1*^) — ^an extent of coast-line of neai*ly 2000 miles. 
Extreme dryness is the property of the harmattan, and 
during its continuance tliere is not the least appearance 
of moistnre in the atmosphere. No dew falls, the grass 
withers, and all vegetation of a tender description perishes. 
The very funiituro of Uie house and the panels of the 
doors ciack and split from excessive heat and dryness, and 
the human body is unpleasantly affected by the drying up 
of the moisture of the eyes, nostrils, and mouth. Still, 
with nil these annoyances, the harmattan is considered as 
highly conducive to health. During its influence fevers 
disappear, and the most malignant diseases are allcviatod. 
The cause maybe thus accounted for; — The wind immedi- 
ately follows the rainy and nnliealthy season on tho African 
coast, and by its excessive dryness dispels the humidity 
from tlio atmosphere, and counteracts its baneful effects 
on the animal system. 

BABMO'DroS and ABlJSTOaX'TON (more accu- 
rately Uarmodiot and Ariitogdion) were two Athenian 
citizens in tho times of the sons of tbe great PisUtratns 
(Peisistratos), tyrant of Athens. These sons, Hippias and 
Uipporchufi, wished to hold their father^s sway without 
having his greatness, and tbe tyranny in the Greek sense 
(a despotism, possibly a truly noble government) became 
in their hands a tyranny in the modem sense. Hipparchus 
took a great fancy to Hurmodius, who, however, was tho 
“lover” of Aristogiton, in that curious fashion of the 
ancient Greelcs not now intelligible to us modems, and 
declined to leave those close ties of affection in response to 
the invitations of the prince. Hipparchus, forioua at his 
courtesies being repelled, caused the sister of Harmodius 
to be pointedly dismissed, as unworthy, from a sacred pro- 
cession in which she took part This brought matters to 
a crisis, and all tho long-growing dissatisfaction of Athens 
clustered round the exasperated youths, silently and wiA 
profound secrecy. Arms were, of course, not allowed by 
the tyrant, but at the Paoatheuaic festival the procession- 
ists were obliged to be equipped with spear and shield, and 
this therefore was the occasion seized upon. Hippias was 
marshalling tbe procession without the gates. One of tbe 
conspirators was observed to approacli him, tlm others, 
fearful of being betrayed, precipitated the attack ri^iirdless 
of the guards, and fell upon Hipparchus, who was withiR 
the walls and near them. They How hhn, Harmodlus and 
others perishing in the contest, and A^togiton being 
seized. The news flew to Hipni^ who, Without moving 
a muscle of his face, quietly the citizens to pus their 
aims a few moments and follow him a short wgm 
His guards then secured the dangeroua weapons. AU^init- 
pected persons were seized, and Aristc|Kjtoii died unto tho 
fearful tortures applied to maks.him divtdge his associates. 
Lemna, the mistress of Aristo^ton, shiufed Iris ten&le 
fate, and was ecually herioio with her lover, was 
in 614 B.a, and thdn^ the tyranny of BippUs jasted 
four years longer (be was espellcdin 510 m.), yat Athena 
always looked bade to tbe pair of “ lovera,” Hiraodius and 
Aristogiton, as the founders of the Bbwty of the r^blic. 
Their memory was enshrined in song and statne, a^ 
imommtntum an pwtmivs) in the pages of Thaeydidcs, 
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A fine group of the friends forme one of the I 

trenHuree of the mueeum et Kaplefl. I 

BAltMO'NlA, wife of Kedmoe (Cadmne), founder of 
Thobee, was, aceenUng to tbe Greek mj^holo^, daughter 
of Aree and Aphrodite (Mare and Venue), and Sadmoa 
received her from the hwd of Zeaa at the request of his 
patroness, the goddess Athena. All the gods came to the* 
wedding and ^vo splendid presents. That of Hephoistoa 
(Vulcan) was a wonderfully wronght nedklace of precious 
metah But as A^rodite was his wife we cannot wonder 
that the god’s gift to her daughter, who was none of his, 
was not as mraoious as it seemed to be. It proved, indeed, 
fatal to all who woxo it Harmonia herself shared her 
husband’s exile from Thebes, and became like him a serpent 
by the command of Xens at the end of many sufferings, 
and so was taken up into Olympus* It pas^ into the 
hands of the ill-fated Theban family of CEdIpus (OMlpous), 
and Polyneikes, son of CEdipus, gave it to Kriphylo, the 
wife of Amphiaraos, who fought with him and perished 
with him among the Seven against Thebes.*’ 

Amphiaraos knew his fate, and charged his sons to 
destroy their mother, for being bribed by the necklace to 
drive him to It, as soon as they had grown up, Aiktnaion, 
therofore, after he had taken part in the Second attack on 
Thebes (by the Kj)\gono^ descendants and would-be aven- 
gers of tlie famous seven), murdered his mother, went mad, 
and was luiuntc.d by the Furies. He was at last purified 
by Phegeus, a prince of Ai*cadia,and married his daughter 
Arsiuoe, giving her the necklace as a wedding gift. The 
Arcadians drove him away as a matricide, and after many 
wanderings he was protected by the god Achelous, who 
gave him his daagbt<m Kallirrhoe. Krillirrhoe had heard 
of the famous ui^laco, and demanded it. Alkmaion 
therefore went secretly to Phegeus and asked for it, under 
the pietext that he wished to offer it to Athena at Delphi. 
It was discovered that he was only lobbiog Arsinoo for 
another, and Phegeus caused him to be assassinated. Ar- 
sinoe, who still loved him, protested, and was punished by 
being abut in a chest and carried away to Tegea, where 
she perished. But the sons of Phegeus, who had done this 
and held the necklace, perished later on at the hands of 
the sons of Alkmaion and Kalliirhoe, These last, so soon 
as they held the fatal gift, prudently dedicated it to 
Athena at Delphi, and it troubled men no more. 

HABMOM'XCA or ABJttOKICA, an instrument some- 
what similar to that now known as musical glasses. It 
was invented by Benjamin Franklin. He saw an Irishman 
playing airs by the friction of Jiis wetted finger on a row 
of drinking-glasses, wltich he tuned by putting water into 
each. Franklin mounted a number of glasses on a horl- 
aontfd iron rod by means of a perforation in the bottom of 
each. The glasses partly fitted into eocii other without 
touching, and were tuned by p-inding. In this way three 
oomplete octaves were got into a small space. The rod 
waa then dxed in a box, and being set in revolution, the 
whole, apparatus Just dipping into some water beneath, the 
tones were brou^t out by applying a finger to the sur- 
faces of the moiving wetted glasses. Gluck w'os a famous 
peiiormer. The arrangement, however, was objectionable 
on aeoount of its liaMlity to get out of order, and none of 
its numerous admirers have ever succeeded in perfecting St. 
Bows were tried instead of fingei's, and also rubbers worked 
by keys resombligg pianoforte keys, ao as to avoid the 
h^itatitig vibration under the finger. 

MC^IMIOIVICAS. «tOaEX8EXOK ^or namotue 
iVeportion). Quantities are said to be m harmonical 
piugreseion when their reciprocals are in arithmetical prO'«' 
gressSotu , Thus the series 

'‘1, fi, T, Ac., 

is in arfthmetioal pvomseim), increariug by a oommou 
difference (2). Tbriir Jumpi^ciilii, that is, the qnanHties they 


produce when they form the denpmiuBfora of fraellons vrimse 
numerators are unity, will eff course be 

1 or 'll, '^1 ^®»i 

and this series is said to bo in harmonical progression. 

So also the following series is in harmonical progression^ 

2, 4, ill, -.4, -2, -I, -I, &c., 

because it is composed of the reciprocals of the arithmetical 
progression (difference — J), 

ii ii fi» “'it “*J» 

The meaning of the term harmonical is that the har- 
momcB of a string are produced successively by half its 
length, a third of Its length, a fourth, a fifth, &c., tliat is, 
by the reciprocals of the arithmetical pi-ogression, 1, 2, S, 
4, 5, die. To work with harmonical pragressious, tike wy 
feasible way is to consider the corresponding arithmetical 
pragmssioa according to the usual rules, and then convert 
the answer into reciprocals. 

A line A B is said to be harmonically divided when two 
points, c and i>, one within it and ono on its continuation, 

A C B T> 


arc so placed that a c is to o B as a i> to n b. In this 
constniction c t> is an harmonic mean ticiweou A T> and b b, 
or A i>, c i>, and b ]> are as the reciprocals of terms in 
arithmetical pi'pgression. 

HAABCOK^ECS are varieties of a musical tone caused 
by the division of the vibrations of the vibrating souroe. 
Thus if it is a column of air which is vibrating as a whole. 
In an orgon^pipe let us suppose, and some cause (as over-* 
blow'ing or too great pressure of wind) dtsinrbs this vibra- 
tion, the column will split into two columns, each vibrating 
indqieudently, and leaving the node or point of jnnetion 
at the middle of the pipe ahnost at rest. But since a 
column half the length of another column gives a note an 
octave higher than this latter, the tone of our pipe at once 
springs up an octave. Performers on rndo instruments of 
the pipe kind, such as the penny whistle, &c., find it very 
difficult to prevent this flying up to the octave. On perfect 
instruments, as the fiute, &c., it is used as a means of 
extending tlie scale \ for the entire compass having been 
gone through can then bo continued with tiio same finger- 
ing on octavo higher by putting greater pressure on the 
blowing. 

Tlie same result follows with a string in vibration. Let 
a violin string in full vibration be lightly touched just at 
its paiddle. The middle point ceases to vibrate*, it becomes 
a node. The string now vibrates in two sections, but as 
each section is lialf the length of the whole string, and as a 
string of half the length of another yields a note when 
vibrating whioh is Hie octave above the note of this latter, 
so in our case the effect of teaching the stiing at its middle 
Is to drtvo np the tone by an octave. It also has a remark- 
able effect upon the quality of the tone, taking away all 
harshness from it, and leaving a beantlfnl fiuty sweet toiu^ 
The Germans call the harmonics of a string flageolet 
tones*’ Oflaffeolei-UiHey, 

The first hannonic, produced by the i string, gives tiHa 
octave, w*h06e ratio cl vibration is 1:2; that Is. to say, 
if o' be produced by 264 vibrations a second, c" pctfkte 
above) will requite 628 for its prodnctiim. Tim ;»«xt 
barmonio is got by touching the string at | its kngHf, and 
this gives the Fifth above the first harmony tks: ratio of 
vibration of the Fifth being 2 ; A Th« vent Is 

produced by touching the string gt 1 (d‘4te and Is 

the Fourth above the second haitnon^^yktibA : 4;, and!^ 
on* In fact, we have hera flie easse mifraseSon as for the 
pcniinl tones of a oom;>ofmri tone aSdraeribed hi fM letter 
portion of the article Acouaxrqi, and it 
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number tlto harmomos like the partial tonee therefore. 
Thus wo call the prime tone 1, the first harmonic (art 
octave above the prime) 2, the nest (rising by the interval 
of a Fifth) 8, the next (rising by the Interval of a Fourth) 
4* the next (rising by the iiitor\»al of a Majpr Third) 6, &c„ 
and the whole series comes Out thtts, each interval in the 
Berios being less than its predecessor 
Prime. _ 




rf" e" fi» a" V 

0 10 11 U 13 14 10 


It will be observed that we get the Harmonics 2, 8, 4, 6, 
dec., by touching the vibrating string at J, &c., of 
its length, and converting Uie point so touched into a node; 
that is to say, wo force the string to vibrate in 2, 8, 4, 6, 
&C., seotious. Tlie srrios &c., are reciprocals of 

the arithmetical progression *2, 8, 4, .0, and their peculiar 
progression has given the name to llAUMOi^icaL Pno- 
ORKSsroN. It is also observable tlmt while 2i 8, 4, 5, &c., 
pass from less to greater, J, J. J, &c., pass from greater 
to loss. 


A skilful horn player will blow all iheae harmonics one 
after the other (except perhaps the first, and even that can 
be obtained by a trombone player and with a sptscial nionth- 
picoo). The usual first note actually played with the C horn, 
—that is, the bora playing in the key of C — is the “second'* 
harmonic, whore the column of air vibrates in two sections 
and gives an octave c to the fundamental tone of the pipe. 
A slight extra pressure of the lip next makes it vibrate in 
three sections, giving ,17; again, a slight increase of pressure 
causes the column to divide into four sections, giving v\ the 
double octave. Further increase divides the column into 
five independently vibrating sections, and those give and 
so for all the rest. Tlie notes 7, 1 1 and 18, and 14 (the 
octave of 7) are not quite in accord with our diatonic scale, 
and have to he “managed.” Ordinary horn players go 
with ease up to the twelfth and thirteenth harmonics, and 
it is in this way that they produce the raried tunes of the 
instrument. See Hukn. 


The same thing precisely occurs with a string : a long 
thin string on a grand pianoforte will yield harmonics up 
to the tweiity-fonrtb ; that is, a little damper of very sharp 
edge being placed at of the whole longtl) of the string, 
the string will vibrate four octaves and a Fifth above the 
mrime tone. The prime tone is tlie tone given by the whole 
length of the string, llis experiment requites the nicest 
possible adjustmoxAi, hut harmonics of less height may bo 
produoed with the greatest readiness. Violinists use &olr 
harmonics with ease, giving very high fiuty sounds with 
great fadlity and purity. Of course the sounds caused hy 
damping the string at a noefs and sending it into harmonics 
are quite dlfibrent from those which would be caused by 
stopping the string at the same point, with the one excep- 
tion of the “ second ’* harmonic, the octavo. Consequently 
when a violinist wishes to play in harmonics he ivrites 
the passage in the oorresponding stopped notes, and then, 
Robing the string very lightly at tlio points indicated, 
instead of pressing it down on the finger*'board as in ordin- 
ary playing, ho gets the desired efieot T^e as on.example 
the following passage in harmonics for the violonodlo:— 



Eflhct 8va 



The above is a very usual way of signifying that bar- * 
monies and not stopped notes are to be used, namely, by 
putting a small circle over the note, which is then toucliod 
and not thoroughly stopped. Angler way of indicating 
hannonios is to write the passage in' notes of a diamond 
shape but “ optm,” like the semibreve and minim. 

Beginners in acoustics invariably confuse the partial 
tones of a compound tone with harmonics, and yet nothing 
can be more distinct ; for partial tones are simple tones, 
and harmonics are compound tones. A reforenco to tlie 
article Acousttos will show that practically every musical 
sound is made up of a series of subordinate sounds, the 
lowest of which is called the prime, and the rest of which 
succeed one another at the relative distances given in the 
example above. This example serves as well for the suc- 
cession of partial tones as for that of liarmonios. All these 
paitials together make up a compound tone, but each 
partial is itself a simple tone. Veiy few examples of 
simple tones (except portials of a compound tone) are 
known in nature. By suitable instruments called reson- 
ators partial tones may be discovered wherever present, and 
isolated, each resonator reinforcing one simple tone and ono 
only. Now^jr/rndyhae, since harmonics arc caused respect- 
ively by vibrations of the string (or of the column of air in 
a pipe) ill one segment, in two segments, in throe, in four, 
and so on, it would seem as if they should partake of the 
natm‘0 of the tone of the original string or column of air. 
And as this natnre of tone, or "7«a/%, is due to a certain 
assortment of partials difiertug for each quality of tone 
(the partials of a fiddle being quite difibi’cnt in number 
and in relative intensity from those of a pianoforte, though 
both, as far as they go, follow exactly the same succession 
of intervals), it follows that the hannonics presumably 
have somewhat the same partials as the original string or 
pipe. Experiment finds that this is so ; but at the same 
time the peculiar mode of production of harmonics greatly 
aficcts tho inner relations of these partials, tending to 
annihilate difierences, and therefore to assimilate tlie tones 
of various instruments. A violin played in harmonics 
is frequently almost indistinguishable from a flute. 

From what has been said above it will readily be per- 
ceived that while the violinist only uses harmonics as a 
pleasant variation to, his ordinary tone, tho horn player 
(with the trumpeter, trombone player, &c.) uses nothing 
else — harmonics are his solo nmtorial. Tlie flute player, 
with the clarionet, oboe, and bassoon players, has only one 
octave of natural notes; all the rest of their sounds are 
hannonics— first a series in the octave, then a series in the 
twelfth, then in the double octave. The clarionet skips the 
octave harmonic and blows up a twelfth as its first change. 
The organ usually contains ono or more “ overblown ” etopa 
playing harmonics. The “harmonic flute” is a favonnto 
example; The violinist and the harp player prodttoe also 
what are called artljidal harmonies by stopping the string 
at a suitable point, and taking a harmoifioim thaqtring 
thus shoilened. In this way any note can be ireadily 
obtained as a harmonic. The bom family in H3mvSfia»tter 
can extend or shorten their tubes by aUdee or erodks^ and 
so pass from one series of hannooics toemother. 

Finally, the harmonies of the hitman i^oe ale the Jhl- 
settOf usually painfully disUnot In quality from tlie' thio 
tone In male voices, tot a most valuable uddliioa to. tlie 
register of lady sopwos, and blendfog fn them vOiy fairly 
with the true voice. 

SABMO'NIUVi; » musical instruiiMiit whidt owes Its 
origin to the iavenitoo, or rather the raviiral, of the fpss , 
viliifatmg rsed. There are many daimants to this inven- 
tion, but the Chinese were undoubtedly aequrinted with it 
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long before its intiodin^on Into Biirope* The bamioninm 
is uswally about a $ feet hig^, end the seine !n length ; it 
has a oompass of five octaves of keys, from 0 to o''" or from 
F F to/'", til© keyboard being placed on the top* iramodi- 
• ately below the lid. Under the keyboard is the wind-box, 
inside which the different reeds are placed* ' The sounds are 
produced by wind famished by means of bellows worked by 
the foot, and forced into the air-chest, and thence into the 
wind-box* This latter occupies the whole width of the in- 
strument, and is separated Jongitudinslly into two or more 
•compartments, according as there are two or more sets of 
reeds or vibrators. A complete set of vibrators fills each of 
these compartments. It follows that all the vibrators corre* 
sponding to one key of tbe keyboard are in line across the 
instrument, and the keys are furnished with as many pallets 
as Uicrc are rows of vibrators. Let there be four rows, 
then each key lias four pallets, and when tlie key is pressed 
down these four pallets are opened, and the four vibrators 
are ready to sound. But the wind is only admitted to 
those compai'tments of whidi the draw-knob or *‘stop” 
•has been drawn out. If only two stops ore out only two 
vibratoi's play, although all four pallets are open, fur there 
is no wind in the other two compartments. The wind is 
forced through the vibrators by the rising of the movable 
'floor of the wind-box, which is pressed upwards by power- 
ful springs. In the Americau organ the rcods are turned 
upside down, and the bellows exhaust instead of pumping. 
The wind is sucked through the reeds, and not blown 
through as in the harmonium. Tbe tonn of the American 
•organ is moch sweeter and more oven, but not nearly bo 
jiowerful as that of the harmonium. The free i*ecd used 
in tho hannonlnm is formed of a brass frame containing a 
narrow rectangular silt, at one end of which a thin elastic 
spring of the* same metal is fixed. This tongue is a little 
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smaller than the opening, so that when a current of air is 
projected against it, it yields to let it pass ; but its elas- 
ticity forces it back into the opening, and its momentum 
cnrs'les it to an equal distance on the other side. The 
spring at tlie free end is permanently bent a very little 
outwards. The vibration produces a musical sound, so 
long as the current of air is maintained. The vibrations 
•of the reed depend for their rapidity on the thickness of 
the tongue at the free end in proportion to its length. If 
thick at tbe free end and thin at tho fixed, the vibrations 
will be comparatively slow and tho resulting note deep ; 
if the tongue be thin at the frao end and tliick at the fixed, 
a higlier note will be the result; consequently the method 
of tuning the vibrators is to scrape them at the root to 
flatten them and at the tip to sharpen them. The quality 
of sound is also affected, by the breadth of the vimting 
part of the reed and the shape of the aperture in the wind- 
cheat covered by tho valve. Tbe sixes of the reeds differ 
aoeordiug to pitch, flrom 4 inches to half an inch in length. 
Any note may bp made loud or soft by vaiying the pressure 
of the wind, and advantage may bo taken of this peoulianty 
to efibet a beautifully expressive swell or dimiaution in the 
sound. Only a slight alteration is caused in the pitch of 
the sound; practically its volume is meraly increased or 
•diminished. 

When, by the aetbn of tiie current of air from tbe wind- 
box, the tongues are first caused to vibrate, th«y do not at 
onoe readb their full vibration* It has, however, been 
^ovarcome in the case of the harmoninm by the invention 
•of udiat is ^own as tbe percf»$»um action. In ttds the 
mminent the hey is pressed down a small hammer rises, 


strikes the reed, and sets it in full vibration, which Is ^en 
continued by the escaping wind. But as this produces a 
banjo-Uke sound In itself, tho alteration of quality is almost 
too decided to make it satisfactory for constant use, though 
valuable as a variety. Manafactnrers have therafoire over- 
come the defect in other ways, modifyiiig the wind, rolliii|r 
the tongues to a point of great etasllcity, ^o. 

Harmoniums are made of various sixes, from one row of 
reeds (or vibrators as they are now called) to four or more 
rows; each tow is divided near the middle, between an 
£ and F, and each half has its separate draw-stop. Other 
stops are intraduced whicli more or loss vary the tone of 
the instrument. By diuwing out the expretsitm stop there ♦ 
is an arrangement by which the power of any given note 
may bo increased by pressing more forcibly on the foot- 
board; and in some instruments there is a draw-knob 
marked expression it la main^ by drawing out which the 
power of a note may bo increased simply by pressing 
strongly upon tho key. There are also the tremolo^ the 
sourdine^ and the celeste^ for modifying tbe tone of certain 
stops. Some hiumoniums are made with two or more rows 
of keys, and others with organ pedals also. 

The principle of the harmonium was invented by Grenid 
in 1810, who called it orpue expt^ss^ Debaiu in 1840, 
at Paris, was the first to use the word harmonium, and 
the first to overcome the practical manufacturing difficulties, 
Alexandre followed swiftly with the expression stop and 
the percussion. Later improvements are English. Hawes* 
melody attachment gives prominence to the top notes (jf 
any chord (1846). Tamplin thought of the double touch 
in 1855, &c. 

Harmoniums may now be obtained at prices varying 
from £4 upwards. An immense number of them are 
(K>ntiuuai1y being sold in this country, and find their way 
into thousands of homes where a pianoforte is too expen- 
sive a luxmy. They are not at all likely to supersede the 
latter instrument On the other hand, they form an agree- 
able combination with it when played together, as by their 
power of bolding on the tone they give a delightful variety 
to the transitory sounds of the pianoforte. Those wlio can 
afford it, therefore, usually have the two. Sometimes botli 
instruments are combined in one case and workod by one 
set of keys, as in the orchestral pianoforte.” Harmoniums 
of tbe lar^r kind are especially valuable for accompanying 
psalmody in temporary places of worship, or where an organ 
cannot bo afforded. 

HARM ONY, in its broadest definition, is the simulta- 
neous sounding of musical notes — notes m combination, just 
as melody is notes wi succession, ,Tho material of har- 
mony at once therefore divides itself into Coxcokos and 
Hiscobos, and the nature of these is treated of under 
their respective headings. Further, the successive com- 
binations of notes in a harmonized piece of music may bo 
regarded vertically, as chords succeeding one another, or 
horizontally, as several melodies running simultaneous 
careers* The construction of such concurrent melodies, 
each to a Certidu extent complete in itself, but altogether 
forming a harmonious whole, was the earliest form of har- 
mony, and was called first OuoANtnii (Dinphony), then 
Dlscant or CouxTBBPOttrr, both forms beitig described 
fully elsewhere. Comparatively recently the freedom and 
individuality of independent parts have given place to 
massing of chords ; and tbe separate parts of the harmony, 
losing most of their own interest, exist only as pott^nis of 
the whole mass of sound, being often unint^l^l^ ^t is, 
conveying no mnsioal idea apart from the rettbf i^edmrd. 

It is tliis view of harmonized mpude which forme the main 
subject of the current treatisjM on hgpmmy. These 
treatises usually contain a consideriitieii of Ihxkbtaui, 
an account of Kicys and Soai<bs, « of laws of 

Part Wbitixo, and definitions of omoor^ qr O01OIOK 
Chords and their invarshms Cbo^thw >rith tiimoMATio 
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GoNConDs), and of Discords and their invcmons and 
resolutions. To tliese articles the reader is referred, as 
well as to those headed AvoM£irrisi> Sixth, Ooksbgc* 
Tiviss, Passixo Notks, and Suspensions. The discords 
of the Seventh, the Eleventh, and the Tiiirticenth 
are also separately treated, as well as the general view of 
them taken in the article on Discords. The exorcises 
in part-writing in text^booka on harmony usually take the 
form of chords or haniionies above a given bass, and the 
chord desired is expressed by a figure written above or 
beneath the bass-note, as described in Figured Bass. 
So universal is tliis practice that it was till lately usual to 
style treatises on harmony treatises on thorough bass** 
(t.e. figured bass). 

At first sight the material of harmony seems unliinitod, 
since a number of concords and discords and inversions of 
each of them can be constructed on every note in music. 
But when it is found tliat all these sounds are resolvable 
into keys, each containing only twelve sounds in our system 
of music (though in some systems, as the Arabian, they 
may contain mure, and in others, as the Chinese, they may 
contain less), the mass of sound becomes less formidable. 
Finally, Dr. Alfred Day showed that if ono takes a succes- 
sion of Thirds from a note one arrives in seven luovuinents 
at the double-octave or Fifteenth (1. 8, 5, 7, 9, 11, 18, 16), 
when of course the series simply begins over again at a 
different pitch. I^et the Third ajid Eleventh be always 
major, the Seventh always minor, the Ninth and 1'hirtocnth 
cither major or minor as preferred, and we have in this 
Hories all the inlcn’iilR of the natural scale of any key when 
we Btoi’t from the Dominant of that key. To obtain such 
a scries from the Tonic mid from the Supertonic accidentals 
are necessary (that intervals of strictly the same quality*’ 
may bo secured). The three series, with Dominant, Tonic, 
and Supertoiiic as their respective basses, give all the notes 
of the key; and all the possible chords in it will be found 
in ono or other of tbf'so series except tho Augmented 
Sixth, which, as elsewhere explained, is made up of notes 
from two series. The following arc the three series in the 
key of C : — 


Doxoluant. 

Supertouio. 

Tonic. 

EP or E 

— 

— 


D 

— 

C 

... 

0 

... 

Bt> orB 

... 

Ab or A 
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Ab or A 
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— 

F 

... 

F 


Et> orE 


D 

— 

Dt^orD 


0 

.. 

B 

.. 

Bb 

... 

A 


G 


G 

— 

■ !! 

— 



E 

.. 

D 

... 


Comparative view of the three great series of Fundamental 
Dlsoords. 

Adding these notes all together we get tho full chromatic 
scale for the key, in this instance C, viz. 0 Dt^ D Et^ E 
F Vji G At^ A B!7 B C. If, then, we master the resolutions 
cf the discords in any one of these series we have the key 
to all the intricacies of harmony. This is the truly grand 
discovery of Dr. Day [see Day, Autred, M.D.], and has 
revolutionized the whole art. The rules governing the 
resolution of the several discordant notes, and the general 
rules governing the resolutions of the respective series as 
A whole, are each of them given fully in the article Dis- 
cords. Finally, the historical development of harmony 


from the sole nso of the great perfect concords to the 
keener added delight of the less perfect consonances of the 
Third and Sixth (in spite of the opposition of the <dmroh, 
even rising at times to bulls from tlie pope himself), then 
onw'ards with a timid use of the dominant Seventh to ever i, 
sharper and sharper discords added by successive agos, 
until wo have arrived at the present absolute liberty to use 
any combination of notes whatever, provided we resolve all 
tho discords properly, is skotohed as far as our limits allow 
under tbe article Music. 

HARMONY OF TRB OOSFBLa In tho article 
Gostels it w^as observed that certain real or apparent 
discrepancies and divergencies exist in the narratives of the 
four evangelists, and that in the first three of them tho 
chronological order of events does not appear to have been 
strictly regarded. This was observed very early in tho 
history of the ohurcb, and as eoidy os tho second century 
an attempt was made to weave the items given by tbo 
different evangelists into one continuous narrative in the 
“ Dialessaron *’ of Tatian, and according to St. Jerome a 
similar work was undertaken abont the somo time by 
Theopliilus of Antioch. Tho first proper harmony, how- 
ever, was that compiled by Ammonins Saccos of Alex- 
andria, who arranged the parallel passages in four columns, 
and his work fonned tlie basis of the elaborate Ton 
Indexes ** of Eusebius. The interest of the subject has led 
many Christian scholars to attempt the task of harmoniz- 
ing and arranging the materials afforded by tho ovangelists; 
but while a synoptical view can easily be presented, a pre- 
cise chronological arrangement presents difficulties that are 
practically insurmountable, Since the revival of scrip- 
im’ol study brought about by the Refoi-matlon nearly 200 
attempts to compile a complete gospel harmony havo been 
made, but. there are only very few that have obtained any 
wide acceptance among scholars. One of the latest and 
best is that of I'ischeudorf, published in 1861. The one 
most geiicrally used hi England is published by tho Reli- 
gious I'ract Society, and is bused upon the labours of Dr. 
Robinson (1845). 

HAROLD L (Jlarefoot\ Danish King of England, 
was tho sou of Canute tlic Great (jCnut) by his first wife, 
jElfgifu, daughter of Allfbolm, carl of Deira. At tho 
death of Canute in 1086 Swegen inherited Norway, and 
his brother Harold should have had England, while Har- 
thaenut, son of Canute by Emma, widow of the English 
King Ethelred (or ACthelrod), took tho remaining kingdom 
of Denmark. But Harthaenut, though in Denmark at the 
time, had a strong body of partisans in England, and even- 
tually Harold yielded Wessex to him, taking all north of 
the Thames for himself. The sons of Ethelred, the Athel- 
iugs Alfred and Edward, still lived, and indeed Edward 
was afterwards to reign as Edward the Confessor. They 
were safe with tlieir mother’s people in Normandy. In 
1086 Alfi-ed attempted an invasion of Wessex, perhaps* 
because his motlver Emma ruled it as regent for hex' son 
Hartliacnnt, who still remained in Deumai’h. Emma and 
Earl Godwine staved off‘ tlie attack, and Alfted falling 
into Harold's hands, whether with or without QodwWs 
help, ilie king hml him barbarously tortured, mutfiftteil, 
and killed. But tho natural horror at such cruelty seems 
to have been swallowed up in appreciation of the readiness 
of Harold to defend the land, in contmat witli the con^ 
tinued absence of Harthaenut. Wessex^erefore declared 
for Harold ; Emma was driven oversea and took refu^ in 
Flanders, and Harold reigned alone (1087). He died in 
1040, and was succeeded by Harthaenut. 

HAROLD XL, the second of the sons of Godwine, earl 
of Kent, makes bis first appearance in political history 
after the death of Canute as a suppoiier, in conosrt with 
Queen Emma, of the suooesskin of Harthaonut. Under 
Edward tho Confessor Harold became earl of East Anglia, 
his father Godwine holding Wessex, and his brother Swegen 
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the iipreat earldom of the west. Leofrio, earl of Mercia, 
was the only substantial opi>onent of the all-powerful 
Godwins family. Harold's sister, Edith, was the qn^en of 
the monkish King Edward. In 1051 Edward's partiality 
^ for the Norman friends of liis youth rose to a pitQh so 
dangerous for the welfare of the kingdom — every possible 
post being in the hands of the Nonnans— tliat the people, 
headed by the Godwines, rose in rebellion. But at a witan 
the other nobles fell away from Godwlne, and he was 
banished. He wont to Bruges with his wife and three 
sons. Harold and another son wont westward, but good 
Bishop Ealdrod, sent after them, made no haste, and they 
got clear away to Ireland, where Bermot, king of Leinster, 
received them kindly. Queen Edith was iinpiisonod and 
her own property confiscated, and for a time the French- 
men had it all their own way, and William, duke of Nor- 
mandy, came on a long visit. Earl Lrofric's son, AUlfgar, 
vras rewarded with Harold’s earldom of East Anglia. In 
1052 Harold and his brother made a descent upon the 
Boutliorn coast of England, and &hoi*tly afterwards were 
joined by Godwine ; and it was not long before they were 
able to sail np to London and demand justice. The people 
refused to raise a hand against them, and the half-Norman 
king had not only to submit onco more to English minis- 
ters, but the tribe of Frenchmen were swept out of the 
land, Harold again assumed the earldom of East Anglia, 
and the queen and all the family were restored. For 
the neat foortoen years, the last time for somo centuries, 
England was ruled by Englishmen. When Earl Godwlno 
died in 1058 llmoUl becamo Earl of Wessex, aud gave 
back East Anglia to iEtfgar ; finm this time to the Con- 
quest Harold may be regarded as the foremost man in 
England, and so great was the fascination of his charac-* 
ter that bo seems even to liave won the mro affection of the 
king himself. He built the famous Waltham Abbey, to 
contaiu a wonder-working rood (cruciOx), and founded by 
it a college of twelve secular priests to teach those who 
came tltei'e ; and while this was being carried out he made, 
a pilgrimage to Romo. On the death of Earl Leofric, Earl 
iElfgar, his son, took his earldom of Mercia (1057), yield- 
ing his own government of East Anglia to Hoi’old's brother, 
Oyrth. Another brother of Harold’s was intrusted with 
Kent and Essex, and Harold himsedf took in exchange the 
Welsh border in addition to his earldom of Wessex. The 
remaining brother of Harold's, Tostig, was Eail of North- 
umbria (l055). All England, save Mercia, was Harold's, 
and with it the heiuty goodwill of the people he ruled. 
And furiher, tho last child of Edmund Ironside dying 
about this time, and the king being childless (probably 
bpr his own choice, for he was at heart a monk), tlie royal 
line of Wessex was manifestly dying out. Harold was 
marked out as the future king, although there w»cre 
rumours that Duke William of Normandy, whose exploits 
had gained him the surname of the Great," hod been pro- 
mised the succession by Edward when he had visited him 
during the exile of the Godwine family. The succession of 
course lay with the witan, but doubtless the recommendation 
of the saintly king would prevail to sway their decision. 

About 1055 Karl .ZElfgar was outlawed on a charge of 
treason, on which he fled to Ireland, but speedily returned 
with a force of Danes fi'om that countiy, and of auxiliaries 
fnrni Wales, to levy war against the king. A contest was 
prevented by a negotiation which restored his earldom to 
iKlfgar. Harola meanwhile, as the king's oommander-in- 
ohief, tamed to chastise tho Welsh for the aid they had 
given to tho revolt; and a series of hostilities with that 
people commenced which did not finally terminate till 
10^. It was about two years after this that Harold was 
iddpwrooked on tho coast of Ponthieu, whore he was im- 
mediately seized by the Earl Guy, and on the demand of 
tViniam, duke . of Normandy, delivered over to that prince. 
William did not perait bis prisoner to embark for England 


till ho hod compelled him to take a solemn oath that he 
would do evpi^thing in his power, on tho decease of Ed- 
ward, to promote tho duke's succession to the English 
crown. On the death of Edward the Confessor (5th Janu- 
ary, 1066), who had named Harold fur his successor, ho 
was elected king, and next day solemnly crowned by tho 
Archbishop of York, a few hours after the iutermeut of 
the late king. 

For more than half a year Harold was left to occupy tho 
throne. Two foreign enemies, however, at length assailed 
him neoily at the same time. His brother Tostig, having 
formed a confederacy with Harold Ilardrada, king of Nor- 
way, sailed round at tho head of his fleet of sixty vesseln 
to the mouth of the Tyne, where ho was joined about tho 
beginning of September by Hardrada, with a navy of 800 
sail Tlie invaders had made themselves masters of the 
entire province of York before Harold came up. On tho 
25th, however, ho engaged them at Stamford Bridge, ou 
the Derwent, wlien both Hardrada and Tostig fell, aud the 
English king obtained a complete victory. Only threo 
days after tliis the Duke of Normandy landed at Bulver- 
hithe, between Pevonsey and Hasting.s, on tbe southern 
coast, with a mighty ariiioniont, which he had spent eight 
months in fitting out. Harold did not gain sight of the 
Norman camp till the 13th of October. On the morning 
of the following day tho battle began at a place then 
called Senlac (now Battle), about D miles fi*oin Hastings. 
The issue of this memorable engagement was the complete 
defeat of the Englisli, after Harold himself had fallen, pierced 
throngh tho eye by an aiTow. This victory gave the crown 
of England to the Duke of Normandy, by whose descend- 
ants it has ever since been worn. 

HA&'OtIN AL RASOB'XD. or ffarun er Ita&kid 
(Aaron the Just or the Orthodox), the famous Caliph of 
Bagdad, w'os bom at Rci, i^ersia, in 768 or 765. The fifth 
and tho most renowned of the AnnAsiiiES, he succeeded h!a 
elder brother, £1 Hadi, in the caliphate in 786. He had 
previously been greatly distinguibhud for his success in 
arms, having when only sixteen, in a war against tho 
Byzantine Empire, struck such terror into Constantinople 
as to induce the Empress Irene to pay a yearly tribute. 
Some ioKurrections which broke nut on his accession were 
speedily put down, and under tho able administration of 
tho Boimocide Yahya and his sous, the empire reached a 
liigh pitch of prosperity. Although its boundaries were 
not extended, the vast dominions wore kept under orderly 
rule and united to each other by trade and oonimerce. 
Tribatc poured in from all quarters, and the city of 
Bagdad became one of the most fiourlshing of the cities 
of the East. Haroun, who w'as , himself a poet and 
a man of letters, gave generous encouragement to scholars, 
poets, and musicians, and no Eastern ruler ever gathered 
more of such men around him. It is said ho forced the 
Emperor Michael 111. to send him yearly a tribute of Greek 
books, and according to some old European historian.s he 
kept up friendly relations with Charlemagne. Tho latter 
tradition, however, is now generally discredited, aud tbe 
celebrated nocturnal rambles taken in disguise through the 
streets of Bagdad, which are familiar to the readers of 
the “ Arabian Nights Entertainments,” are not mentioned 
by authentic historians. Towards tbe close of his reign ho 
bi^roe jealous of the Barmecides, and in 808 he ordered 
thorn to be massacred, not even sparing his favourito 
Jorafer or his own sister, whom the latter had secretly 
man*icd. The destruction of tlicse able administrators 
threw everything into confusion, and revolts broke out in 
several parts of tho empire. • One of these in. Khorassan 
was of so formidable a character that he resolved to march 
against the rebels in person ; but he was seized with a fit 
of apoplexy when ho had reached the town ol Tas, and 
died there in March, 809. While there seems but litHe 
foundation for the stories which tell of his liboiality^ 
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w!»dom» and good bnmonr, tlioro in no doubt that his reign 
marks the goJdcn csra of tbo caliphate of Bagdad. See 
-Gibbon’s “ Beclino and Fall of the Roman Empire.” 

HARP* n stringed instrument of the greatest antiquity, 
is spoken of in the oldest writings, and depicted in the 
most ancient sculptures that wc still possess. Whence the 
name comes tliat we know it by in England no man can 
•conjecture. The Old Kngludi form w'as hearpe^ and the 
Butch and modern English get harji from this, while the 
German has fiarjk The Norse tongues have the same 
root. On the other hand wo Imvo Italian arpn and French 
harpe, Skeat suggests (“Etymological Biel.”) that it 
may bo j)frhaps allied to the Latin empare, and so mean 

the sounding;” but this is merely a guess, little better 
than the derivation of Du Cange, who brings the word from 
the town of Arpi, in Italy, wlirre, he absurdly asserts, the 
instrument was invented. It is ditlicult, therefore, to 
avoid the conjecture that the hurj) is an indigenous instru- 
ment, and that the French and Italian names are due to 
I ho fame of the northern harpers of early times. Certainly 
"the Greek epigoneitm and simihiov^ tlie Hebrew klnnvr^ 
the Phccniciau weftef, the Assyruiu azor^ the Chaldee 
muteer^ and the Egyptian honna^ are nanu^s as unlike our | 
harp UK they are unlike each other; and it is quite unlikely i 
that wc derive the instrument fi*um any of these sonrees. | 

But although the nairu! is as yet obscure, the origin of i 
the harp itself is self-evident; and we are not surprised at 
its having occurred independently in so many places. Any 
bent stick, like the nanga of the negroes, would suflicc to 
render permanent the twang which every savage must have 
long heard and loved as he played his l»o wstving. Such a bent 
stick could give room for but one or two strings, and the 
next stop was, tlicreior(i, to join two arms at a large angle, 
so that with tho longest string the instrument became of a 
triangular form, and could bear many strings of various 
pitches, sharpening as they proceeded nearer to tho anglo 
nnd became shorter. These arms were soon made more 
beautiful by being curved, and more sonorous by being 
hollowed out. In this manner we get a soundboard, as 
shown in tho well-known ancient Assyrian bas-reliefs, 
whore the tension bar or tuning bar is hold horizontally 
level with tlie performer’s waist, and the gx'cat soundboard 
Blants upwards mid furwaids at nn anglo, its highest cor- 
ner being in front of tlio player and oousidet'ably above his 
head. The stringH are of coui'ko vertical. The ancient 
Egyptian harps have their soundboard as the lower arm, 
•and their tuning bar ns the upper arm, somewhat like our 
-inodorn harps. The oldest Egyptian form is tho simple 
bow-shaped instrnmeut, all in one curve, but later forms 
(though still of immense antiquity) are rnorc triangular, 
and stand on a base much as our harps do. 

Both these ancient forms of harps have no front pillar, 
and their tone cannot therefore have been very powerful, 
as any attempt to luoi*ease the strain of the strings, and so 
obtain greater brilliancy, wcmld liave broken the instrument. 
Besides, the tuning was not by pins, bat by the twisting 
of the strings, strained by tho hand several times round a 
tension bar, the long fringed ends of them shown dearly 
hanging loose in the Assyrian examples. 

The earliest western harp we havo is tlto very ancient 
Irish harp, of unknown antiquity, examples existing as old 
as tho ninth centniy. The form of it is familiar to ns in 
one of the quarterings of our Royal Standard. The body 
or soundboard is vertical, tho tuning frame extends forward 
in a graceful curve, rather descondiog, and the strings are 
therefore strongly sloped backwards towards the performer, 
the whole instrument being held in a vertical plane. But 
the great feature of the £iah harp is the first appearance 
of the front pillar, which in this ease was somewhat carved. 
Directly the tuning bar (now fitted with pegs) was thus 
held firmly apart from the soundboard, tho danger of over- 
tension was obviated, and stronger strings more tightly 


stretched could be used. The strings of tho Irish harp 
were of brass, two to a . note, and in playing them tho per- 
former allowed his nails to tonch tliem for still greater 
sharpness of tone. Vincenzo Galilei (father of Galileo), 
writing in 1602, distinctly attributes tho Italian haips of ^ 
his day to an Irish origin, and (in ignorance of what is so 
familial' to ns from our Egyptian and Assyrian discoveries) 
he therefore attributes tho invention of tlio iustrument to 
Ireland. Probably ho is right, but our contention herein 
is that the hiirp was invented in twenty dificrent coimtri(*K. 
Not only Italy, but also Wales adopted tho Irish liarp, and 
in Welsh hands tho instrument changed mud). It l>ocaine 
larger, and therefore richer in tone ; it received gut strings 
inatoad of wire, and gained thereby tho ddieions soft 
throbbing sound (produced with the tip of the finger, not 
the nail), instead of tho metallic twang of its original. 
Further, it had three rows of strings, the two outer rows 
being in unison, the inner row giving the chromatic semi- 
tones — the sharps and flats. Tho older examples have 
tho Irish perpendicular body ; modenj Welsh harps adopt 
the usual nunlcrn form, but retain the three rows of strings. 
The Welsh love for tho harp was intense. It became not 
only the national instrumont, but tho lest of a liberal edu- 
cation. No one was to ho hold of gentle birth wIjo could 
not play the harp. A slave was forbidden to touch the 
harp, and none but gentlemen might possess one. Jii their 
laws wc find that a harp may not bo seized for debt. A 
gentleman without a harp seemed to them as a soldier with- 
out bis shield did to the Greeks — eternally disgrawsl, and 
scarcely distinguishable from a slave. 

TJic haiq> of meditoval times, so dear to romancers, is 
-well known to us from ilhistraUons In mannHcript.<(. The 
body or soundboard again slants, as in the later Egyjitian 
models, so that the instrunn'tit stands on ilte floor and the 
strings are vertical. But the pilliu' is adopted from the 
Irish harp, and for centurios retains the somewdiat bent 
form of Ihe original. Examples of this form aro known 
even in MSS. of tho ninth century. These harps gave tho 
scale of the wljite notes of a pianoforte (the diatonic scale), 
and had only one string to a note. Where, theroforo, the 
Welsh harpist could modulate at liis will by means of liis 
chromatic third strings, tho mediroval English harpist was 
tied to the key in which he hail tuned his harp at tho out- 
set. Tl’lic great respect paid to tho early Englisli harpist, 
who was sure of a warm welcurno and of personal safety 
wherever ho went, even among focmen, is well known to 
all. By lielp of tho harp Alfred the Great penetrated into 
Guthrnm’s camp: so says the legend. Whether time or 
not it shows the popular estimation of the instrument. 
Rahero, harper to King Henry L, was wealthy enough to 
endow tho priory and hospital of St. Bartholomew (which 
still remains at Smithficid), himself becoming fh-st pi*ior. 

It was soon discovered that by pressing the string 
with the thumb while plucking it with the linger a note 
might bo shortened, and therefore sharpened. In the be- 
ginning of tho last century this knowledge was turned to 
account by Gennan makers, and metal crooks were to 
pinch tlie string, the jierformer holding tho crook with the 
hand which was not playing. This deprived him of one 
hand, and the idea of timiing these crooks by the feet, by 
means of a long connecting rod carried up through tho 
front pillar, was hailed with great satisfaction. Tho pillar 
now, therefore, hecatne straight. Tlik invention was 
brought out in 1720 by Hochbmeker ox Donauw'drth, in 
Bavaria, It at once gave to the harp Hie possibility of 
becoming a perfect o^estral instmutent, without the 
almost insuperable difficulties of tho Welsh triple-stringed 
arrangement. This perfection was actually achieved by 
Sebostion Erard of Paris, who, after a long series of ex- 
periments, produoed the doable«aotion harp in 1810. Tho 
old ei’ooks are replaced by revolving studs carrying two 
pins, between which the string posses, and worked by 
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concealed mechanifon witldn the tuning frame, the me- 
chanism set in action bj pedals operating by connecting 
rods through the hollow front pillar, Tbo first action of 
tho pedal is to twist the stnd round so that the two small 
• pins, which when at rest lay in a diagonal line (from N.E. 
to S.W., as one mig^t say on the compass), so that tliey 
did not touch the string, now lie vertically and clip tho 
string finnly at u point just fit to give it a rise of a semi- 
tone in pitch. The second action of tho pedal brings 
another row of stnds into operation beneath the first, and 
far enough down the string to clip it at a second scniitono*s 
length, raising tho string an entire tune from its open 
pitch. The harp is tuned in the key of — that is, with 
every note Hat ; if all tho upper studs are turned — that is, 
if all the pedals are put down to their first notch — it is 
of cotirae put into C, with all tho notes natural ; and if all 
the lower studs are then turned in addition by all tho 
pedals being put down to their second notch, it is put into 
the key of with all tho notes sharp. Tluire are seven 
pedals, each of which acts upon all the notes of ouo name. 
For instance, tho first pedal raises all tho Fl? strings to F 
when put down to the first notch, and all the F strings 
to FJt when put down to the second. Tho Jiarp being, as 
said, in tho key of Ob to start with, it is put into the key 
of Gj? by tho first action of tho F pedal, since the key of 
Gb dlifors only from Cb in having an Fij. Tlie first action 
of tho next pedal shaitiens Cb to CtJ ; therefore, with both 
these pedals in their first notch wc get all the notes flat 
except 0 and F, that is to say, we are in tho key of J)b. 
The successive keys with the first action of the pedals arc, 
therefore (open), Cb (1 pedal), Gb, 2 Db, 8 Ab, 4 Eb, 5 IJ|7, 
6 F, and 7 Cif. All the seven pedals are now down to 
their first notch. Leaving them so, and beghmiug again 
with the first pedal driven down to its second notch, we 
get F itiised to F}f, that is to say, we pass from tho key of 
O to the key of G. The successivo Jvcys with the second 
action of tho pedals (all tho other pedals romaining at 
their first action) are therefore I*-* G, 2- D, 3^ A, 4* E, 5* 1), 
C“ FS, 72 CJf, all tho pedals now being down to thdr 
second notch* A slight sideway motion of tho foot re- 
leases a pedal from its notch, and a spiral spring beneath 
it carries it up to its open position. (Single-action harps 
exist, the open key of whicli is Eb, hut tlie difficulties of 
tho performer are much incrcused by tho imperfection of 
their mechanism, which can only ofiect the strings to the 
extent of one semitone. Sonuj keys are practically un- 
playable. Singie-octiou harps have not been manufactured 
for over half a century.) 

It is evident, then, that tho fing<!ring of the haiT) is the 
same for all keys, that it is indeed a transposing instni- 
ment, and that pieces with numerous accidentals ore 
unfitted to it. 

Tho compass of the harp, as now used in tho orchestra, 
is six octaves and a Fourth— from CCb 
8va oltaj^ 


8va baasa 

Its most efiective use is in the lung sweeping arpeggios 
which give such magnificent colour to tlie scores of Gounod. 
The harp is also a very favourite instrument with Wagner, 
and Mendelssolm uses it, especially in ^^Athalie” and 
“Antigone,” with peculiarly fine results. Berlioz has some 
extraordinary passages for it in bis “Faust.” Its veiy 
dlstinotlve and penetrating charijcter of tone renders it 
invaluable to the composer as a means for varying colour, 
for it is like no other instrument we have. Consequently 
it is largely used In the modem orchestra. 

The rage for the instmment early in tho present century 
was quite phenommal. Eveiy young lady was expected 
to Icam the harp, regardless of sore fin|^ra or natural 


distaste. But the greater eiTectiveness and facility of the 
pianoforte, as it improved, drove the harp out of the draw- 
ing-room, and it is now hardly ever heard except in the 
orchestra. The non -musical young ladies ore not benefited 
thereby, as they have but changed the drudgery of one 
instrument for that of another. As a fashionable toy 
tho harp had indeed great advantages of its own; finely 
tapered fingers, a flexible wrist, a shapely ann, a graceful 
figure, and a small foot wTre displayed by their fortunate 
possessors without bhimo, for the netiessities of the instru- 
ment required it. In this respect tho contracted chests and 
rounded shoulders of our pianists are a lamentable change 
for the vrorse. 

HARP SHJCLL (llarpa) is a genus of GASTRROror>A, 
belonging U> the family Olividio. The harp shells, from 
the richness of their colours and tlio elegance of their 
forms, are much sought after by collectors. They are 
swollen ventricose shells with a largo aperture and a small 
spire. The snrfac-e of the shell has a numb(*r of longitudi- 
nal ribs occurring at regular intervals, like the strings of a 
harp. The harp shell has a very large foot, which is 
divided into two portions. The anterior half is broad, but 
tho posterior portion is elongate, terminates in a sharp 
point, and is nearly os long as tho whole shell. It is so 



Tho Many-ribbed Harp {llarpa imperial^)* 

disproportionately largo indeed that it cannot be quickly 
withdrawn within tlie slioll. The animal therefore has 
the power, when suddenly attacked by im enemy, of spoii- 
tancoosly detaching this hinder portion, by pressing it 
firmly against the lip of the shell, or by means of .a sudden 
contraction, and thus enabling it to withdraw the rest of 
its body vnthin tho shell. It possesses the faculty also of 
reproducing the lost portion after a time. There is no 
operculum, as such on appendage would be of no use to tlie 
animal, since it would be separated by the rupture of tho 
foot. Twelve species of this genus are known, all from 
tropical seas. The Many-ribbed Harp {ffatpa imi}eriali») 
is one of the rarest and most beautiful species. 

HARPER'S FERRY is a decayed town in the 
United States, fiO miles N.N.W. of Washington. It is in 
tbo state of Virginia, at the junction of tbo Shenandoah 
with the Potomac. It surrendered to tho troops of the 
confederacy during the Civil War, on the 16th of Sep- 
tember, 1862. It is celebrated as tho scene of Jolm 
Brown’s abolition raid in 1868. [See Bhowij, CAm'AiN 
John,] A flood gi-eatly injured the town in 1878. The 
population is 2000. 

BAR'PXBS (Or. hofpazo^ I seize), in mythological his- 
tory, a kind of winged monsters, with faces and busts like 
women, bodies like vultuies, and hands and feet hooked, 
with daws like the talons of a bird of prey. They are 
often mentioned by the poets under the names of Aello, 
0(7pote, and Geleno ; and aiw noticed in the thiid book of 
>^rgirs JEneid as having plundered Rneas during his voy- 
age towards Italy, and predicted many of the misfortunes 
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which accompanied his journey. The Ilavpies are un- 
doubtedly the personihcatiuii of the violent wind which 
suatcluts up and defiles tlnn.i2;.s in sudden storms. 

HARP'SXGHORD) a keyed muslcul iiistmnicnty in 
form the same ns the frmnd pianoforte, but smaller, strung 
with steel and brass wires, two to each note, which wore 
struclc by jachs^ aniieil at thtnr 8id<‘a with small piccc*s 
of quill, acting us plectrums, and thus made to ren- 
der a brilliant hut somewhat hai'sh sound, wholly unliko 
that produced by llie hammers of the pianoforte. As the 
witty remark haj)pily hits it ofl', its tone is “ a scratch with 
a sound at Die end of it/* When the jacks rose between 
tho strings tlio latter were twitched by tlie quills which 
stood out from the jacks. In harpsichords with two strings 
to a note the jack had a quill on each side, and rose 

between the two strings, so ns to set them both in vibra- 

tion. The string wms therefore not struck, but was at- 
tacked much more nearly like the harp — by plucking. 

Stops, swells, and double rows of keys w’cro occasion- 

ally employed to modify the power of the iiistrurneut. One 
of Handers liarpsichords has two rows of keys — the lower 
with two strings to a note, the upper witli but one string; 
a stop couples the two row's of keys together to produce a 
fortissimo when required. The tone of the liai7)sichord is 
capable of much more expression by touch than that of the 
pianoforte, aud many compos(5r8 long prefenvd it on this 
account. The harpsichord came into use in England in 
tho seventeenth century, but it is now entirely superseded 
by the Pianokoutk. 

HAR'py (I'hramttis harpy iti) is a large bird of prey 
belonging to tlic family FAtiioxiDn:; it is usually con- 
sidered to be an eagle, but some find its nearest allies in 
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tho buzzai'ds. The harpy is a native of Mexico, Guiana, 
and other parts of Die Jiotter regions of America. It is 
stated to be a solitary bird, frequenting tho thickest forests, 
^Yl)cre it makes the sloths its prey. It also destroys fawns 
and other quadrupeds; and it is fnrtlier said that when 
wounded this bird does not hesitate to attack its Imman 
enemies. The hai-py oagle soars not aloft like the golden 
eagle, but threads the mazes of the forests, intent upon tho 
sloth clinging to the branch, or the monkeys gambolling 
amidst the foliage ; its wings arc not formed for exalted 
flight, and its general plumage is lax and owl-like. In 
strength of talon it is unequalled. Tho harpy is distin- 
guished from other eagles by having a vciy strong beak, 
undulated at the margins, and very greatly hooked at tho 


tip ; the wings arc short, scarcely reaching tho base of the 
tail, which is long ; and the feet are very stout, the tarsi 
reticulated and the toes scaled in front. The head in this 
fine bird is clothed with large rounded fcalhors, which cau 
he raised at pleasuro to form a sort of ci'cst The head is t 
of a light sLity-gray, with the crest dull black. Below tho 
crest tho whole of the back and wings, together witli a 
broad collar round the fore part of tho neck, are black, each 
of the feathers of the back terminating in a imiTOW trans- 
verso somewliat lighter streak. Tho under surface, from 
Hie breast backwards, is pure white. The plumage of tho 
legs is white, with blackish transverse bars. Tlio tail has 
four trnnsveri'C black bands, of about equal breadth with 
the four alternating whitish or ash-coloured species ; Ilia 
tip is light ash. 

KARRI KARZ or KARA KXRX (“happy de- 
spatch”), a Chincbc term for a method of self-dcstruclion 
whlcli is common in Japan, and is efibeted by the iiifiic- 
tion of two gaslics in the abdomen in the form of u cross. 
Military officers, governoriS, and all officials who havo com • 
mitted any serious oflence may bo invited by their supcrior.H 
to perform this act and so die an honourable death, in 
prefcrcnco to undergoing degradation and disgnicc and 
depriving their families of their property. The act. is 
someiimos pcM-formed voluntarily on tho death of a lender 
by some of his followers wlio wish to display their devotion, 
and it is oecjisionally resorted to to escape the disgrace of 
an intolerable afiVont for which no redress can be obtaiiiccl, 

HAR RIER or HAR'XBR is tho English name for 
tho hound employed in hunting tho haro. It is similar to 
the foxhound, from vvhicli it diffiers chiefly in its smaller 
size .and its inalnliiy to run so f.ast. Its scent, however, 
18 extremely keen, w'liicli enables it to follow all the doub- 
lings of tho hare. Eersims hunting with harriers arc exempt 
from taking out a gaiuo license. 

HAR'XIXER (Cfirciis) is a gouus of birds of prey 
belonging to tho family Falcon u>as. These birds ai'c so 
called from their habit of harrying or destroying poultry, 
&c. The harriers liave a certain superficial resemblance to 
owls, as indicated by tlio softness of the plumage and tin* 
gmiter size of the eyes and ears, accompanied, in some 
species, by a radiating arrangement of tho feathers of the 
face, presemting a certain degree of resemblance to Die 
w'ell-kuown facial discs which give the owls such a ouriuns 
st.aring aspect. These characters, however, do not indiwite 
any real affinity between the harriers ami tlio owls. Tho 
harriers arc almost world-wide in their distribution. 

The Common ILirricr or lien Harrier (^Circus cyaneutt) 
is generally distributed in Britain, although now, like mo.st 
birds of prey, becoming far less common than it was but a 
few years back. It inhabits the temperate parts of Europe 
and Asia, but appears to become less abundant towards the 
north. The inalc of the common barrier measurcH about 
18 inches in length, and is of a light bluish-gray colour on 
the upper surface, with the prinniries of the wings nearly 
black; the h)wer surfiu;e is ashy gray, becoming paler on 
the belly. The female, which is about 2 indies louger than 
her partner, difiers from him completely in colouring, 
being of a uniform brown colour above and reddish-butf 
beneath, while the lateral tail foatlim are barred trans- 
versely with two shades of brown. From this latter Char- 
acter the female is sometimes called tiio ringtail, or ring- 
tailed harrier, having been for long rega;;dcd as a distinct 
species. Tho wings in botli soxes are about 2 inches 
shorter than tho tail; the bill is black, the cere and 
feet are yellow, and the claws black. This bird is UKUolly 
found in fiat, in.arsliy districts, on low moors and com- 
monN. Its fiight is buoyant and easy, not unlike that 
of tho buzzards. The food of these birds consists of 
snakes, frogn, ponlti7, young rabbits, &c. The nest of 
the liarrier Is usually placed upon the ground, aud rudely 
built with a few small sticks and pieces of coarse grut>J« 
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In this primitive cmdle the female deposits four or five means common in any locality ; it occurs all o\’er the con- 
which are of a white or very faint bluish colour. tinent of Europe, in the uorth of Africa, and in Asia as far 

The Marsh Harrier (Ch'cua asrugino/nM), which is more as India. Jn its habits it agrees very closely with the 
commonly known as Uie Moor Buzzard, is another British common harrier, but it is said to prefer preying upon 
species,^ ratlicr larger than the preceding, the male usually aquatic birds — whence probably its name of the Duck 
measuring 21 and the female 23 Inches in length. It Hawk — and also occ:aKioually to capture fish, 
is pretty generally distributed in this country, but by no Montagu's Harrier (Circus cineraoeus)^ a third British 
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apecics, is a little smaller than tho common harrier, from 
which it may also he easily distinguished by tho great 
length of its wings, which reach quite to the extremity of 
the tail. The dificrenco of colour in the two sexes is as 
great as in the common kind. This species has a more 
southerly range than the hen hamcr. It is the commonest 
variety in the south of England. Other species of the 
germs Circus occur all over the world. 

BAR'BINGTON, JAMBS, an English political 
writer, was bom in 1611. Ho is best known as the author 
of “ Oceana,” which was published in 1666. The book is 
a political romance, giving the author's idea of a republic, 
framed bo as to secure the greatest amount of freedom and 
happiness. Harrington was a pupil of Chillingworlh's at 
Trinity College, Oxford, and was one of the parliamentary 
commissioners during the Civil War, although he had been 
a friend and follower of Charles I. till the death of that 
monarch in 1649. After tho Restoration he was impri- 
soned for a time, and his last years were spent in retirement. 
He died in 1677. There is a magnificent portrait of bis 
peculiarly interesting head at the National Portrait Galleiy. 

BtAlt'lUSBUllG, an important city of the United 
States, North America, capital of the county of Pennsyl- 
vania, on the Susqnehanna, which is crossed hero by four 
handsome bridges, one of which is a covered railway bridge, 
2876 feet in length. It is situated 106 miles W.N.W. of 
Philadelphia, anJ has the usual public edifices of a large 
town. Great quantities of cool and ironstone are raised in 
the neighbonrhood, and it has extensive manufactures of 
iron and cotton goods, and several tanneries, breweries, and 
potteries. There is also some trade in timber. The popu- 
lation in 1880 was 86,600. 

HAB'BZSOH, JOHN, was bom at Faulhy, in York- 
shire, in 1698. Harrison early displayed an at^hment to 
Keohanical pursnlts, and his attention was particularly 
directed to the improvement of clocks. After many failures 


and many minor improvements, ho at length snecccdod in 
constructing a pendidum, the excollonce of which depended 
on the diiferent degree in which metals are expanded or 
contracted by vai-iations of temperature. In 1785 he came 
to London with a timepiece which he had constructed, to 
compete for the prizes offered by the government in 1714 
in reference to tho longitude. After several trials, ho pro- 
duced a chronometer which erred only 5*1 seconds in a 
voyage from England to Port Royal; this was sufficient to 
determine the longitude within 18 miles, and after twenty- 
two years of struggling and delay Harrison received the 
prize of j 620,000 in 1767. Han'isou introduced many and 
varied improvements in clocks, chronometers, and watches. 
Ho died 24th March, 1776, in his eighty-third year. 

HAR'BOW* See Agricultural Implembkts. 

HAB'ROWGATB or BAHROGATB, in the county 
of York, is one of the moat important inland watering- 
places in the north of England. It is 22 miles west from 
York and 199 miles from London, with a station on the 
North-eastern Railway. It consists of two principal sec- 
tions, High and Low Harrowgato, and is situated at the head 
of a ridge of millstone gi'it, whicli slopes considerably ou 
the east, west, and nortk The general elevation is about 
800 feet, tho surrounding country is pleasant and covered 
with young plantations, and tho climate is dry and bracing. 
Its spa has been famous since its discovery by 'Sir W. 
Slingsby, about 1596, but the prosperity of the town dates 
chiefly from tho development of the railway system in 
1840. There are now several handsome hot^, numerous 
excellent lodging-houses, large ,aud well-fitted baths (the 
Victoria, Montpellier, Starbeck, and Harlow Car), a 
splendid promenade and pmnp-room (the Royal Ohdten- 
ham), reading-rooms, bazaars, and the usual agrAnens of 
a fashionable watering-place. A spacious public market 
was erected in 1874. Public baths were built by the 
improvement commissioners in 1872 at a cost of £20,000. 
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There are several diurchcs and chapels. St. John's Church 
>vas erected in 1850; and All Saints Church, at Harlow 
Hill, cuiitiiiciital in chtaracter, was built in 1871. Harlow 
Tower, on Harlow Hill, is 100 feet hi^h. I'rom its sum- 
niit may bo seen Lincoln Cathedral and the Derbyshire 
I’cak. Tlie mineral sprinj^s are nearly all situated in 
Lower llarrowgatc. Tljoy are of four classes — strong and 
mild sulphur waters, and pure and saline chaUheates. Of 
the former, which are so u.soful in bilious and di;j;estivc dis- 
orders, there are two wells, the Old and the Montpellier; 
while tJjo mild are much more plentiful, and extend to 
places such as Starbeck, some distance olF. The bog 
sprijigs in l.ow Ilarrowgato arci interesting, as rising fto the 
niiinher of seventeen) all very close to eaidi other, though 
jnany of them differ as to character. 'J'Ini Monlpidlier Gar- 
dens arc a favourite place (jf rcsoi*t, and very agreeably laid 
out. The population in 1881 was 

HAR&OW-ON-THS-HILL is a village of Mlddle- 
st x, 11 miles from London by tlie North-western Itailw.MV. 
Its situation is exceedingly pietm'es<jiu*, and of Lite years 
it has been much improved. Several gisjd houses Imvo 
been built for the Jimsters and pupils of its celebrated 
gramniar-seli«)ol, wlneh was founded by John Lyon, a 
wealthy yeoman of the parish, in 157 J. The scholars arc 
eliietly the sons of the nobility and gentry, llyron and 
Sir Robert Peel were educated here. A new seliool-ehapel 
was erected in Hie High Street, opjiosiic tlie school, in 
and in 18bJ a hilnd^om(3 lilmii’y wa.s added to the 
scliool in memory of Dr. Vanglian, vviif* was many years 
Jie.'uiinaster. The pojmlaliou of the p.ari.‘'li in 1881 was 
Hb277. 

BARRY, BLIND, as he was eoinrnoiily called, or 
/fenrtf the Minstrel, was a simple rustic, blind from birth, 
who lived towards the close of tijc iiftet'ntb century. The 
work for which Blind Hurry is celebrated is a jioein ou tho 
udveiilnres of Wallace, produced about the year 14(J1. Ho 
roamed through the country with Ibis and other poems of 
his own composing, singing parl.s of them in the India of 
the nobles, to tho acoonij>aniineiit of his harp, and subsist- 
ing on tlic gifts ho received. Blind Harry is mentioned in 
records of tho coui't of .Tames 1 V., about 141)0, as receiving 
of 5 jt., Vs., and 18.«r. That such a man conid com- 
po.-.e an epic of 11,8(11 lines, not devoid of considerable 
poi'tical merit, is certainly astonishing. There are indi- 
cations of derivation from original sources now lust, which 
may explain it. 

HAR'TBBBSIST QAlrf])hriIus cuamn) is a .species of 
antelope occupying tho plains of tbr interior of South 
Africa in consideralile herds. It is a large species, stand- 
ing nearly 5 feet high at the shoulders, which are much 
elevated. The head is long and narrow. Ibirns are present 
in both sexes. They are of modeuite length, approxi- 
mating closely at the base and ringed through the lower 
lialf, diverging and again converging towards the tips. Tho 
general colour of U.e hair is p-ayisli- brown. 7’bo back, 
tlie nose, and the hind and fore legs are marked with 
dark streaks ; tho chin is al.so bhiek. Tlic hnrtebccst is 
dillicult of approach, easily taking alarm. Its mannersaro 
mild and tractable, but when brought to bay it makes good 
use of its powerful horns. The llcsh, tliougli inferior to 
that of tho eland, is fine grained and much esteemed. The 
female "produces a single calf at a birth, w'blch if taken 
young is easily domesticated. 

HART'FORD^ Hic capital of Connectient, United 
States, is situated on the right bank of the Connecticut, 
about 50 miles from its mouth and 100 miles north-east 
of New York. Its site is considerably elevated, and the 
surface somewhat broken. 3\Iany of the streets are broad 
and well built, and cross each other at right angles. The 
chief buildings are tho old state-house, the new state-house, 
occupied since 1879, numerous churches of various denomi- 
nations, Trinity College, in connection with the Protestant 


Episcopal Church, and an athensenm. Tho city also con 
tains a largo number of benevolent Snatitutloiis, chief 
among them being the American Asylum for the Deaf and 
Dumb, the first institution of tlio kind in the United States. ^ 
Hartford is advantageously situaM for trade, manufac- 
tures, and commerce. It is hi the great line of railways 
connecting the Now England with the middle, southern, 
and western states ; and Connecticut River, which is navi- 
gable to Hartford for sea vessels and steamboats of 1000 
tons burden, admits tho passage of STn.all boats as far as 
Newbury in Vermont, a distance of 220 miles, but it is 
gouerully closed by ice from lh« middle of December to the 
middle of March. Tln^ most important articles of inanii- 
facturi! ill the town are firearms and hardware of viuuous 
kinds. Book publishing has also always been caiTi<i<l on 
to a great extent. 'Phe population in 3880 was 42, .551. 

RAR'THAGNUT (sometimes called, by corruption 
flardicainde) was the eldest son of Canute the Great, 
king of England, Denmark, and Norway, by Emma, daugh- 
ter of Richard L, duke of Normaucly. The death of Canute 
ill 10«‘15 brought forward as clfiiniants to the inheritance 
iSwegeii and Harold, liis two sons by his first wife dillfgifu, 
daughter of /Elf helm, oavl of Deim; llarthacnul, his son 
by I^inma; and Edward, the elder of the two sons of Emma 
by her fonner linsband King Efchelred. A civil war was 
prevented by an figreement that the authority of HfirthacuuL 
^honld bt* eon tint'd to Dtuimark and that part of England 
fo the south of the Tliarars, mid that all tlie rest of Eng- 
land should be I’esigncil to Harold, Mwegen taking Norway. 
Meanwhile llarthacnnt remained in Denmark, leaving tho 
government of liis English province in the hands of his 
iiiolhor Emma and ICarl Godwino of Wessex till the im a- 
sion of England, in 10.'J7, by his half-brother Alfred, his 
mother Emma’s younger son by King Ethelred, wlieii 
Emma fled to the Continent, and Harold put Alfred to 
death and became undisputed king of all England. On 
tiie death of Harold a tleputation anivtal from tho English 
nobility oflering tlie crown to Ilarthaenut, wlio camo over 
and assumed the government. He was at Bniges w'hen tho 
messengers arrived, having joined the lady J'hnma his mother 
there. His first act was to dig up the body of his patoriml 
half-brother, the late King Harold, and insult it; his second 
to invite his matern.'il half-brother, Edward the Allieling, 
from Normandy, and to acknowledge him for his successor. 
He levied a heavy Danegeld to support the Danish navy, 
which he jealously kept near him, and kept a standing 
army of housecarls, like his father Canute, the first royal 
soldiers in England. Harthaenut seems to have been a 
ratlier brutal debauchee. He died suddenly 8th June, 
1042, at a drinking bout at some wedding festivities, mid 
Edward the Confessor, liis haIf-bi*other, reigned in his stead. 

HAR'TLEPOOL, a parliamentary borough and sea- 
port of England, in tho county of Dnrham, situated on a 
peninsula 12 miles north of the mouth of the Tees, 20 
south-east from Durham, and 264 from London by tho 
Great Northern Railway. St Hilda founded a monastery 
here, and King John granted a charter to the town in 1200. 
So early as 1062 Hartlepool was ordered to provide a ship 
of w.ar. In 1269 it was held to be in Uie cfiunty of 
Nortlminberland, while Parliament deolored it to be in the 
county of York; in 163.0 and in 1614 it was decided as 
witliin tbo bishopric of Durham. A parliamentary com- 
mission sitting in 1620 recommended* tliat Hartlepool 
should have a member of Parliament, but in 1831 tbo 

n nlatioii was only 1260. Docks wore opened in 1835, 
ical company having been formed to extend the trade 
of the port, and in 1848 they were loosed to the North- 
eastern Railway Company. In 1860 a reformed charter 
w'as gmnted to tlie town. Hie trado has since much 
increased, and with it there has been a considerable exten- 
sion in the shipping accommodation and buildings. The- 
streets and sauitaty arrangements have been much improved 
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by the local board of heiUtb, and there is an excellent 
supply of water. The harbour Is safe and easily accessible. 
The shipping trade consists chiefly iii the export of coals 
and the import of timber. 'J'lio docks have recently been 
* enlarged, and cun now accommodate 500 ycRstds. Iron 
shipbuilding is carried on exlcnsivcly, and there are also 
iron and brass fonndries, sawing and planing mills, chain 
and cable works, rolling inills, and glass and cement works. i 
The place formerly depended to a great extent on its fish- ' 
eries, and they are still of some local iinporlaiuse. There 
are several churches and dissenting chapels, a borongh 
hall, with a covered mai'ket behind, mechanics’ institute, 
atljciiicurn, exchange, freemasons’ hall, and a comniodions 
theatre. There is a pier, and the headland north of the 
town is protected by extensive works from the action of the 
sea. S(»mo batteries have been erected by the government 
for ,thc protection of tho liarbonr, and there iiro some 
])iuTaclvS for the militia. The c litis at Iluj norlli of the 
town are bold and abrupt, and their summits command a 
uiagnilicent view of the sea and the coast.s of Durham and 
Yorksiiirc. 

DAUTTn‘:i»t>oi4, \Vk«t, a modern market-town and sea- 
port, tionnectcd with the ancient borough of Hartlepool by 
<a narrow neck of land known as Middleton, and practically 
f<»rming one town with Hartlepool, which it now exceeds in 
coriuiiovcial importance, Vest Hartlepool is quite of modern 
growtli, having been founded by Mr. H. W. .fackson in 
1817. T’hero arc several cliurclies, including a largo and 
haudsonio Gothic church, and an ancu'ut chinch at Strau- 
ten, several dissenting places of worship, large hotels, 
athenieimi, mechanics’ institiite, spacious covered market, 
.ui exchange, erected in 3875, eustuin-houHe, b'rcemasoiis’ 
and Druids’ Jialls, and theatre, besides other public build- 
ings, Iron shipbuilding is carried on to a large extent, 
the government frequently placing conlnwits with local 
shipbuilders, and there are extensive iron foundries, blast- 
iiig furnaces, rolling mills, cement works, Tho har- 
bour, 12 acres in extent, and first constructi'd in 1847, has 
since been very considerably enhirgcd. There are mer- 
cdiaudise and cool docks, covering an area of 170 acres, 
besides u timber dock and ponds of 1 00 acres water area, 
timber yards of 80 acres, and several graving docks. The 
warehouse-room is very extensive. Tlie port was intended 
cMclly for colliers, but a large foreign trade lias sprung up, 
and the imports now include flax, hemp, grain, timber, 
butter, cheese, fruit, cattle, sugar, cotton mid woollen 
manufactures, zinc, tallow, yeast, iron, and all kinds of 
American goods, &c. ; the exports are coal niid coke, cotton, 
liidcs, hardware, oil, drugs, painter’s colours, earthenware, 
cement, soda, alkali, worsted stuffs, yarn, oakum, emery 
powder, naphtha, machinery, seeds, salt, veneers, yellow 
metid, felt Imts, paper, wool, bricks, &c. The number of 
vessels registered as belonging to the ports of Hartlepool 
and West Hartlepool in 1884 was 258 (202,162 tons). 
TliO entries and clearances avtir.age 8000 (000,000 tons) 
per annum. The Royal Commission for Harbours of 
Refuge, which sat in 1858, recommended Hartlepool Bay 
as one of the best places on the north-east coast for a 
refuge harhonr. West Hartlepool was, in conjunction with 
the old town of Hartlepool and some adjoining townships, 
constituted a parliamentary borongh by the Reform Bill of 
1867, and now returns one member to the House of Com- 
mons. The number of voters in 1884 was 7460. Th 
population of the parliamentary borough in 1881 was 
46,990. 

HART'liBY, DAVm, an eminent English meta< 
physical writer, was horn pn the 80th of August, 1706 
and was the son of a clergyman of Armley, in Yorksldre, 
Having been first educated at a private school, he entered 
at fifteen years of age, at Jesus College, Cambridge, an ' 
became in time a fellow of that society. Scruples which 
Would not allow him to subscribe the Tbirty-nino Articles 


prevented him fi*om afteiwards entering the church, as had 
been originally intended ; and he applied himself to the 
medical profession, in which lie attained to considerable 
eminence. 

He commenced tho composition of tho work by means 
■f which ho has become universally known — “Observations 
111 Man, his Frame, his Duty, and Ids Expectations”— at 
he age of twenty-five. Tho fundamental idea of the work, 
.he possibility of explaining all states of mind by asHocia- 
ion, was first suggested to him by Mr. Gay’s “ Essay on 
he Fundamental Principle of \'irtuo or Morality,” prefixed 
o Law’s translation of Archbishop King’-a Origin of 
ivil.” His work was published in 1748. He lived nine 
'ears after the publication. 

Dr. Hartley was twice married, ami had cliildrcn by 
ioib marriages. He practised medicine successively at 
tfewark, Bury St. Ediunud's, hi Lonilon, and at Bath, 
where ho died on the 25tli of August, 1757. lie enjoyed 
hrough life tho friendship of many distinguished literary 
non. Among Ihcbc may be mentioned Bishops Law, 
Intlcr, Warhuvton, and Hoadley, Dr. Jortin, Young the 
poet, and Hooke, tho author of tho “ History of Rome.” 

HART’S»TONGUE VERS (Scolopfindrium rulffnre) 

:s a particularly Inmdsomc and ornamental fern, and very 
diff(n*ent froin every other British species. It is universally 
and abundantly distributed throughout the British Isles, 
t is very eonimuuly found on old walls and ruins. It is 
also found in Europe, sparingly towards tho north, and in 
.he United States. This fern is llie iTiyJlitis of R:iy and 
ill older botanists. It was once mucli used as a medicine, 
lay mentions it us an astringent, and speaks of its heal- 
ing powers apiiiicd as an oiulmeiit to wounds and ulcers. 
The genus belongs lo tho tribe Asplcnioai. Seo Fiokns. 

KARUS'PICSS or ARUS'PICSS. a class of priests 
n ancient Rome whose principal duty was to inspect the 
entrails of victims, and thereby foretell future events. 
They also iutcrprelcd unusual natural phenomena, such as 
lightning and earthquakes. The liaruspices derived their 
art from Etruria, and were always held to bo charlatans 
by the Romans of tho educated cln.sscs. Cicero, himself 
an augur, relates a saying of Cato that he wondered one 
haruspex could look another in the face without laughing. 
The liaruspices must bo distinguished from the legitimate 
Roman btate-augurs, who ohscn*ed tho flight of birds, &.e., 
and thus ascertained the will of the gods on any great 
political occasion ; the latter bad largo official powers, tho 
former WMjrc simple soothsavers. Seo AuGUii. 

HAB'VABD COLLEGE, in Cambridge, ^liddlcsox 
county, ^lassachusctts, United States, was founded in 
1088, and so named in honour of tho Rev. John Hrnvard, 
who gave it £700, Tho prestmt value of tho buildings, 
gi’ounds, and endowments belonging to the college, includ- 
ing the library and apparatus and the invested funds, is 
about 4,000,000 dollars. Tho government is vested in the 
president, five fellows, and a board of overseers appointed 
by tho state legislature. The Unitarians have at present 
a numerical majority on the board of council, and may l>o 
said to control tlio institution, but do not exert any con- 
scious denominational influence. There are altogether 
over 100 tutors, including professors of law, medicine, 
science, and divinity; 1200 Btudeuts; 240,000 volumes in 
tlio library; while tho .annual current cxjieuses amount to 
over 180,000 dollars. The college, or university, as it is 
Boinetimes termed, is a very flourishing one, and many of 
the most distinguished Americans havo received their 
education in it. 

HARVEST. In sonthem countries, where the heat 
and wont of moisture are not too great for the mwth of 
com, the only care of tho farmer, as to harvest, is to pro- 
cure hands sufficient to reap it The heat of the sun and 
air soon dry the straw and harden the grain. A spot 
is levelled in the field, and the corn is thrashed out 
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Immediately, either hy the trend of cuttle driven over it or 
by the flails of nmnorous thrashers. The corn is winnowed 
and stored in pranaries : the straw is reserved till wiritfjr-i 
when it forms tho chief fodder of horses and cattle. But 
Jn Morthorii cliniatos, whore the harvest is later, and cold 
rains and storms are frequent in autumn, ingenuity was 
formerly often taxed to save the corn, after it had been 
cut, from beinp eiitii-oJy spoiled. Tho reaping machines, 
however, now in j)retty general use, Ijave, in England at 
least, vastly nee(‘lerated tho process of cutting, and so 
diminished the risk from exposure of the crops to bad 
weather. 

It was long the custom throughout the whole of tho north 
of Europe to store all the produce of the farm into hams, 
but the increase of the produce raised hy .an improved 
system of agriculture gave rise to the ju*acfico of stiuiking 
corn in tlie open air, and securing it by a covering of thatch. 
Formerly corn was so cut as to leave much of the straw 
standing on tlio ground, but modern fanning is so con- 
ducted that the straw is cut as near the ground .‘is iioshiblc. 

When the stack is building, the butts of the sheaves are 
placed outwards, Jiiid jirojeet gi'inhuilly over the sides of 
the frame, and ow'r one another, so as to build the stack 
in the form of a howl, with a cone or pyramid over it, ac- 
cording as the frame is round or square ; tliis is carefully 
thatclied with straw, and the outer surface is cut smooth 
by means of sliears. V.-irious otlier forms of stack-building 
are ndo]>ted in diilerent countries. Hjii’vest is proverbially 
a joyous time, and one when liospitalily is practised with 
moj*c goodwill tli.nn at any other season Siue Christmas, 
Ilarvest-lioino rejoicings, wJien the last com is caiTiod, h.ave 
been observed in England from time iininemorial. It is 
now also increasingly customary to hold harvest sen'ices of 
thanksgiving in places of W’orship, wdieii the corn and fruits 
of autumn arc gi-ouped round tho building to fonn a lively 
natural decoration, and excite the mind to thankfulness for 
the bounties of the earth. 

HARVEST BUG is the popular n:ime of a member 
the order Acj\JiiJ>KA or Elites, formerly described under 
tho immo Lepiutt autumiuilU, Recent investigations have 
shown that the harvest hug is only the six -legged larva of 
the Scarlet !Mite (TromhidiuvtholosericimC). The harvest 
hug is very minute, but its brilliant crimson colour and 
the irritation which its presence causes, saves it from in- 
Hignilicance. It is especially abundant in corn-fields at 
harvest time. It attaches itself to the legs of human beings 
and burrows beneath the skin, causing considcrahlo irrita- 
tion. Rubbing the part affected with some essential oil is 
the best remedy. This little pest also attacks dogs, cats, 
and other animals. 

HARVBST-MISN or BARVBST SPlBBXtS are 

common names for the meniliers of the order rhalangidea 
belonging to the class Arnchiiida. The harvest-men have 
short thick bodies and extremely long and slexjder legs. 
The abdomen is seg»L**»nted and not distinctly separated 
from tho cophalo thorax. The maxillar}- palps arc thread- 
like and fiiniishfMl with a single claw. Respiration is by 
trachefo. There are no poison-glands nor spinning organs, 
and the female is provided with a long ovipositor. Tho 
harvest spiders are w*orld-widc in their distribution, tho 
Bpi'cies being tolerably numerous. They live under stones 
and among leaves, moss, and rubbish. They are extremely 
voracious, and supported on their stilt-like limbs run with 
great rapidity among plants in onr gardens and fields in 
search of insect prey. Sixteen British species have been 
described : the best known {Phalangwm opilio) is about 
a quarter of an inch in length, of an ashy-gray colour. 

BABVBST MOON. About tho time of harvest tho 
full moon is observed to rise night after night immediately 
njpon the sunset, mstoad of rising later by about fifty 
minutes a night according to the usual average. This in 
the eyes of simple rustics is so manifest a provision for 


helping with the haiwcsl that it is called the “harvest moon.” 
The plienomcnoii is singular, but «*asily cxpliwihle. Near 
tho .autumnal equinox the earth is so placed that in our 
country the ecliptic (which may bo roughly regarded as the 
moon's path) makes with that half of it visible at sunset 
th« least possible angle with tlie horizon. If it made no 
angle whatever — that is to say, if the horizon were parallel 
with the ecliptic — the moon would of course rise actually at 
the same time night after night, which is the case with tho 
harvest moon in lat. 01° 27'. This is not tho case with our- 
selves; but as the angle is only 16 degrees, the retardation, 
instead of being about fifty minutes, is less than twelve. Tlic 
ojipositc ellecL Jiappens in England at the vernal equinox, 
vrhen the moon’s path is very steeply inclined to the horizon 
(.ahont 61 degrees), and hero tho retardation on suc- 
cessive nights amounts to as nmeh us an hour .and eight 
minutes. A diagram will make this clearer. Ix!t Ji y bo 
the horizon, A the moon’s path in autimm, s in spring. As 
the cfiect of tho moon’s rising is ]ir(iduee(l by the earth’s 
rotation, or in other words by the horizon dese<*mling upon 
the moon, it is manifest that the liorizon will arrive at 
tho sneeessivc nightly positions, 1 2 13 A, of the moon in 
autumn iiitli litllu increased delay, whero.as the nightly 



difference between her jiositums, 1 2 3 ft, in spring will he 
considerable. The moon moves 13 degrees in her orbit every 
twenty-four hours, and the distance between the positions 
1 2 a in tho diagram is meant to ropresent this nightly 
difference. The earth, therefore, in timiing ou her axis, 
has to turn a little more than a revolution from one night 
to the next to bring the moon on the horizon again at tho 
following inoonrisc. 

Of course a full moon does not necessarily cuincide wnth 
the autumnal equinox, but the liai'vost moon is held to 
be IhuL which occurs next Iwfoi’o the equinox. When the 
equinox comes just at new moon, the two full moons a 
fortnight on each side of it will .almost exactly resemble 
each other in their harvest-moon qualities, and the first is 
then calhul the harreH momi,, the second the 7m«ter’s 
moon. In the case of full moon occuiTing only a week 
after the equinox it is perhaps more usual, though prob- 
ably less correct, to .call it the harvest muon instead of the 
hunter’s moon. It is of course the full moon which comes 
nearest to the equinox which exhibits most strongly the 
peculiarity above described, whether it occurs before tho 
equinox or after it. 

HARVBST MOUBX minutua) is a beautiful 

little creature, one of the Bmallost of British quadrupeds, 
and appears to have been first, noticed by White of Sclbome. 
Besides grain it feeds upon flics and other insects, worms, 
&c., and w'hen full-grown weighs about the sixth port of 
an ounce. It measures about 2^ inches in its body, and 
its tail is nearly of the same length. This little mouse is 
rcddisli-brow'n above, pure white beneath. The harvest 
mice abound in corn-fields daring the summer. Many of 
thorn are carried into ricks and barns with the sheaves 
of com, and thus are comfortably housed for the winter in 
the midst of a bountiful supply of food, Otliers, less 
fortunate, have to burrow into the ground to escape the 
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vigours of wititor; this season they pass in a state of 
partial hibernation. The liarvest mouse constructs an 
exceedingly beautiful little nest, ^vhich is suspended, often 
several feet from the ground, among rushes, the stalks of 
* corn, or in the head of a thistle. This little nest Is about 
the size of a cricket-baU, and nearly as round ; it is com- 
posed of blades of wheat or grass-leaves woven together 
so as to leave no visible outlet. A nest found by Gilbert 
White was so compact and well-filled that it would roll 
across the table witliout being discomposed, though it con- 
tained eight little mico, naked and blind.” Several litters 
arc produced in a year, from five to nine being produced 
at a birth. The harvest mouse 'rivals a Now W'orld monkey 
in its agility ; its prehensile tail materially aids the little 
animal in climbing stalks of com and grass. The harvest 
mouse occurs in Great Britain as far north as Aberdeen- 
shire, but is most abundant in the southern English counties. 
It is very rare in Ireland. It extends over Europe to 
Siberia. 

BARVEY. SIR GEORGS, a celebrated Scottish 
painter, a native of the village of St. Ninians, near Stirling, 
was born in February, 1 80C. His father, who was a watch- 
maker, removed to Stirling shortly after Harvey *s birth. 
At an early age ho was apprenticed to a bookseller, but 
his love of art was even then so absorbing that every 
spare moment was devoted to the use of the pencil and 
the brush, and in the summer mornings he went out into 
the fields with his sketch-book as early ns four or five 
o’clock, engaged in delineating the picturesque scenery of 
his native district. In his eighteenth year the desire of his 
heart, to enter on a regular course of artistic training, was 
gratified by his being enabled to study at the Trustees’ 
Academy in Edinburgh. Ho remained there about two 
years, making very rapid progress, and pniducing even at 
that early period works of remarkable merit and promise. 
The unpopular manner in which the Edinburgh Royal 
Institution for the Encouragement of tho Arts was 
managed by its governing body provoked the Scottish 
artists to establish, in 1826, an academy of their own, 
framed on the model of the Royal Academy of London; 
and llaiToy, though only twenty years of age, was solicited 
to join tho new confederacy; indeed it was to him and 
Ills two friends, Mr. W. Nicholson, tho first secretary, 
and Mr. Thomas Hamilton, that the Infant institution 
owed much of its stability and youthful vigour. Of his 
two associates in tiio enterprise Harvey said that they 
“ were the r.oal founders and promoters of the Academy, 
but for whom tho vessel would liavc boon upon tho rocks 
before it had well got under weigh.” The youthful painter 
devote<l himself, with ciiaractoristic energy and zeal, to the 
promotion of the interests of the new Academy, and fought 
valiantly on its behalf against the champions of the rival 
establishment which had pre-occupiod the field, until the 
contest was happily ended by an amicable treaty of amal- 
gamation. Harvey took care, however, not to allow this 
“wordy war” to divert his mind from the diligent pursuit 
of his profession, and the pictures which in rapid suc- 
cession issued from bis studio speedily obtained a high 
position among tlie finest productions of Scottish artists. 
When the Academy opened its doors for the first time, bo 
enriched the exhibition with no less than seven pictures. 
His career from this time forward, through a long series of 
years, was that of a most indnstrions artist, exhibiting con- 
stantly at the national exhibition pictures which took the 
national taste and were made widely known by means of 
excellent engravings. In 1829 Harvey, who was one of the 
original assodaies of the Scottish Ac^emy, was promoted 
to its full honours. In 1830 appeared tlie “ Covenanter’s 
Preaching,” the first of the series that won for tills painter 
conspicuous honour and popularity, and on whidi his per- 
manent reputation will rest. The “Covenanter’s Bap- 
tism ” was exhibited in 1881, the “ Battle of Drumclog” 
voi.. vn. 


in 1886, and the “Covenanter’s Communion” in 1840. 
The two first-named and the last are masterpieces, alike 
yet difFereiit, tlie 80011017 the same in its general features, 
bift the characters varied and nicely adapted to tlie different 
incidents and actions portrayed. In all three pictures the 
Bcciio of the sacred services is a wild upland glen, common 
among the mountoin ranges of Scotland, sliut out by the 
buiTomiding hills from the view of the neighbouring country 
— truly a “ barren scene and wild,” in keeping with tho 
fortunes of the faithful 1 ‘emnant who liave been driven into 
the wilderness to “ keep their Sabbath ” and to enjoy its 
sacied pririleges. The Covenanters, male and female, have 
the national stamp on their thoughtful, intelligent, earnest 
features ; from the venerable patriarch of threescore and 
ten in the “ Preaching,” leaning on his stafi'— -in the “ Coin- 
mnnion ” the minister, the typo of a Cameron or a Cargill ; 
tho three grave, strong-featured men, well stricken in years, 
who aro officiating as elders ; the two stern-luoking men 
among the small band of communicants, with their arms 
ready to resist tyranny to the death; tho young girl, 
simple, modest, devout, who might have sat for the portrait 
of Margaret Wilson, one of the Wigtown martyrs, down to 
the boy beside his faithful collie, and the urchins dropping 
pebble after pebble into the pool and watching its widening 
circles in the “ Baptism ” — all is Scottish to the backbone. 

There are other paintings from Harvey’s pencil wliicli 
display a similar spirit — such as his “ Earl of Argyll an 
Hour before his Execution ” (1842) ; his “ First Reading 
of the Bible in Old St. Paul’s ” (1847), a grave and elabo- 
rate picture, which greatly added to his reputation in 
England; “Sabbath Evening” (1841); “Tho Minister’s 
Visit ” (1843), containing a likeness of the Rev. Dr. Brown 
of Broughton Place Church, Edinburgh ; “ The Past and 
tho Present;” “Children Blowing Bubbles in Old Grey- 
friars* Churchyard” (1848) — a sermon on canvas — full 
of sweet and solemn meaning; “John Bunyan in Bedford 
Jail,” selling laces from his prison window (1888), full 
of manly pathos; “Highland Fnncral” (1844), a burial 
among the bills, which, though very simple — ^little more 
indeed than a sketch of moorland with clouds brooding 
over it — is singularly impressive ; so are “ Glon Enterkin ” 
(1846) ; the “ Hoad of the Glen ” (1864) ; “ Sabbath in the 
Glen” (1858), and other truthful, earnest, and sympathetic 
delineations of stern Highland solitudes. Not less intor- 
esting and impressive, though qnite in a different style, is 
Hai-vcy’s “ Quitting tho Manse” (1848), a scene connected 
with the disruption of the Scottisli Established Church, 
containing portraits of the Rev. Dr. John Brace, Earl 
Dalhonsie, Alexander Murray Dunlop, M.P., and other 
leading Free Churchmen. 

But though Harvey’s most celebrated pictures ore illns- 
trativo of incidents in the stormy histoiy of tho seventeenth 
century, and partake of its sombre and suffering character, 
he was by no means limited to one class of subjects. Ho 
possessed a ricli vein of that national humour, tho existence 
of which witlings who live within tlie sound of Bow Bella 
have thought fit to deny ; but as it is a prominent feature 
of the Scottish cliarocter, it occupies a conspicuous place 
both in the literature and the art of tho country. Tlie 
earliest and one of the moat successful of Harvey’s pictures 
of this class is “ The Examination of a Village School,” 
painted in 1882. Tho pompous solemnity of the dominie, 
the demure aspect of the boys repeating their lessons, the 
byplay on the back forms, tho poor dunce striving In Vfun 
to impress the task on his dnll brain, the selfish Uttla 
glutton devouring his store of sweetmeats and turning a 
deaf oar to tho offer of his playfellow to barter a peg-top 
for a shara of his tempting stores— all aro true to the 
veiy life. The kindred picture, “The Dismissal of tiio 
Villa^ School,” is an equally beautiful and interesting 
sket^ of homely life, full 0 ! the same quiet humour. Tho 
“ Curlers,” painted in 1686, is perhaps the most successful, 
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as it 18 the best known, of all Harvey^s delineations of 
Scottish life, exhibiting not a little of the stylo of Wilkie's 
pictures, yet thoroughly original as well as ingenious in its 
treatment of Scotland's national game. * 

Some ardent admirers of Harvey's paintings, however, 
are of opinion tliat it was perhaps after all in landscape 
that ho was at his greatest and best. The infinite loveli- 
ness and subtle charm of the pastoral scenery of Scotland's 
southern mountains have had no such interpreter, and oven 
his Highland scenes have the marked impression of the 
painter’s own sober, grave, and gentle nature. Ilis pic- 
tures were transcripts of his own thoughts, and his whole 
nature and nothing else ever was expressed in them. Take 
him all in all, as a painter of incident and character, and 
of what may be called meditative landscape, Harvey must 
rank among the highest of British artists. Truth to 
nature, strength, freshness, and tenderness of thought and 
fooling, vivid perception of character, especially in children, 
honesty of purpose and of means in his art, and a general 
flavour of strong sense and simplicity, mark all his works. 
In his own line he is undoubtedly our chief historical 
Scottish painter. Ilis paintings have, through the medium 
of engravings, become household works iii hall and hamlet, 
ns illustrative of the piety, the patriotism, the sturdy vir- 
tues, and the keen aflections of the t^cottish people. They 
appeal irrcHistibly to the Scottish heart. Cue of the most 
accomplished writers of the day, who know him intimately, 
says Harvey was a delightful companion, one of the trnost 
and wannest of friends, generous in thought and di^cd, full 
of truth and courage, and through his whole life a man of 
independent mind. Yet he was also endowed with that 
childlike sofiiicKs of nature which responds at once, and 
with the whole soul, to the test of pathos and of humour* 
His cordial beaming face, his snowy hair, his welcoming 
smile, his over ready sympathy in sull'eriug and in happi- 
ness, will long be cherished. 

In 1864, on tho death of Sir John Watson Gordon, 
Harvey was elected by his brother artists to the distin- 
guished ]io8ition of president of the Boyal Scottish Academy. 
The honour of knighthood, which the crown had latterly 
thought proper to bestow upon the occupant of tho presi- 
dent's chair, followed in due course — a well-merited tribute 
to bis ai'tistic excellence and high character. He discharged 
the duties of his ollice with marked assiduity and courtesy, 
and full of years and honours he passed away on the 22ud 
of January, 1876, at the age of threescore and ten. 

WILLIAM, to whom is usually attributed 
(though to a graat extent inaccurately) the discovery of the 
circulation of tho blood, was born at Folkestone, in Kent, 
Ist April, 1578, and after having been some years at the 
grammar-school of Canterbury, was admitted at Cuius 
College, Cambridge, in tho year 1598, being then in his 
sixteenth year. Having devoted himself to the study of 
logic and natural philosophy for six years in that univer- 
sity, he removed U> Padua, at that time a celebrated sch(K>l 
of medicine, where ho attended tho lectures of Fabricius 
of Aquapendente on anatomy, of Minadous on pharmacy, 
and of Casserius on surgery. He was admitted doctor of 
medicine there, and returned home at the ago of twenty- 
four. At tliirty he was elected fellow of the College of 
Physicians, and shortly after appointed physician to St. 
Bartholomew’s Hospital. On tho 4th of August, 1615, he 
was chosen by tho college to deliver the Lumlcian lectures 
ou anatomy and surgery, and upon this occasion ho is sup- 
posed to have first brought forward his views upon the 
circulation of the blood, which he afterwards more fully 
established, and published in his celebrated treatise entitled 

Kxcrcitatio Anatomica de Motu Cordis et Sanguinis," 
in 1628. 

Tho discovery of the circulation is the work of seventeen 
centuries, and even Harvey did not fully demonstrate it, 
nor was tho whole cycle known till nearly half a century 


after the publication of his famous treatise. The history 
of the discovery is best told by M. Flourens, in a most 
interesting little book, ^'Histoire do la Ddcouverte do la 
Circulation du Sang" (Paris, 1854). 

Before the time of the Greek Galen opinions on tho 
circulation were cnriously wrong. The blood was sup- 
posed to be distributed to the various parts of the body 
by means of the veins, and that intended for tho nutrition 
of tho lungs by the action of the right side of tho heart. 
According to the same doctrines the arteries were destined 
for the conveyance of tho vital spirits, which were formed 
in the left side of the heart from the air and blood derived 
from tho lungs. These vital spirits were supposed to bo 
taken in by the arteries during their diastole, and dis- 
tributed by them during their systole, while the vapours or 
fuligincs were returned to the lungs by tho action of the 
left ventricle. Tiie mode in which the blood found its way 
to the left side of the heart was through certain imaginary 
pores in the septum between tho ventricles. First Galen, 
in the second century of our era, by simply opening aa 
artery in the living subject, showed that blood issued and 
not air. The error had arisen from the dissection of dead 
bodies only, when the ancients always found the arteries 
empty and the veins full of blood, as wo now see was neces- 
sarily the case. The opinion was that tho air conveyed by 
tho arteries cooled the blood. Galen believed in the holes 
between the sides of the heart; and although wo know 
must positively tliat there are none and never could havo 
been any, plentiful accounts exist of these imaginary holes 
having been actually scon ! Gulcn considered the spirituous 
(arterial) blood of the arteries went to tho finer organs, 
lungs, &(!., and the dark venous blood to the coarser organs, 
as tho liver. As lime went on anatomists grew uneasy 
about these holes in tho heart for tho mingling of the two 
kinds of blood. De Oai-pi complains that cum maxima 
difficultate vldentur^ and finally Vcsaliiis was outspoken 
enough in 1543 to say that there were no lioles at all, and 
his great authority settled the point The third error re- 
mained, that the veins carried blood to the tissues. Tins 
fell before Michael Servotus (whom Calvin burned ut the 
stake for his advanced theological opinions) in 1558. In 
his Christianismi Restitutio " the pulmonary circulation 
is firmly and cleai*ly stated thus — ‘‘This communientiun 
[of the two sorts of bloodj is not made by holes in the 
middle wall of the heart, ns has been commonly believed. 
But tho blood flows from the right ventricle into the lungs, 
and is there agitated, prepared, changes its colour, and is 
poured from the pulmonary artery into the pulmonary vein." 
In 1559 Rcaldo Colombo, and a little later Cassalpinus, mado 
the same discoveiy independently of each other, and not 
knowing of Servctus'previous discovery, buried as it was amid 
the theological speculations of a burnt heretic. Csesnlpinua 
was the first to use the phrase “ circulation of the blood,”’ 
and to hazard the guess that the blood in the veins set 
towards tlie heart, because,’* ho says, when yon apply 
a ligature the veins swell beyond it, and not on the side 
nearest the lieart, which latter ought to be the case if tho 
blood flowed from the great organs (a visceribus) to the 
body, as generally believed " (“ Qusestionnm Medicamm ”). 
It will bo seen that Cesalpinns stood upon the verge of 
demonstration, but did not actually make it. He was a gretit 
botanist, and bis attention was drawn away elsewhere, or 
surely he could not have failed to complete the discovery 
In 1574 Harvey's master discovered tho valves in tho lungs, 
which surely, one would think, from pointing towards tho 
heart, would show that th^ were to facilitate a flow towards 
the heart and to prevent the asserted backward current. 
Still, astonishing as it may seem, no one perceived tliis 
simple fact. 

'VWiat, then, is Harvey's merit? Harvey actually de* 
monstrated what others had only suspected. Their opinions, 
it is evident, rested more upon deduction than any careful 
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obsen'aiion of facts. Those of Harvej^ on the contrary, 
were drawn from the must accurate dissections of dead 
and living animals, and supported by arguments depending 
entirely upon the anatomical structure and obvious uses of 
the parts. The result of these observations is thus stated 
by him. The heart has periods of action and of rest, but 
in warm-blooded animals its motions arc so rapid that the 
different steps of them cannot be distinguished. In cold- 
blooded animals the heart beats more slowly, and oven in 
warm-blooded animals the rapidity of its movement is lost 
to a very great extent after the examination of its action, by 
opening the chest of a living animal, has been continued some 
time. During its action the heart is raised, and its point 
tilted forward so as to strike against the walls of the chest. 
It contracts in every direction, but more especially on its 
sides ; it also becomes harder, as other muscles do during 
their contraction. In fishes and cold-blooded annuals the 
heart may bo observed to become paler during its systole, 
and assume a darker colour during its diastolo. If a wound 
he made in the ventricle, the blood is ejected from it during 
its contraction. From these facts Harvey concluded tlmt 
the essential action of the heart is its systole, and not its 
diastole, as was supposed by physicians before Itis time, and 
that the result of tUs contraction is the expulsion of the 
blood into the pulmonary artery and aorta. The diastole 
of the arteries or pulse is synchronous with and caused by 
tlic propulsion of the blood during tlio systole of the ven- 
tricle, and is a passive, and not, as was previously supposed, 
an active operation of the vessels. If the motions of tho 
heart be carefully observed for some minutes, it will bo 
seen, first, that tho two auricles contract simultaneously, and 
force the blood contained in them into the ventricles; and 
secondly, that tho ventricles in their turn assume tho same 
action, and propel most of the blood into tho pulmonary 
urtoiy and aorta, from which it is prevented from returning 
by the valves situated at the entrance of those vessels. He 
then described the manner in which the blood passes from 
the right to the left side of tho heart, and showed how it 
first passes through the lungs, then to the left auricle, and 
thence to the left ventricle. In like manner he sliowcd 
that the blood is propelled from the left ventricle into the 
arteries, and so distributed to all parts of the body. Ho 
next proceeded to give approximate calculations of the 
quantity of blood which passes from tlie veins through tho 
heart in a given time. This ho showed to be so much more 
than is required for the nutrition, or can bo supplied to 
the veins by the absorption of alimentary substances, that 
the surplus must of necessity somehow return to the veins 
again. He then argued from the construction of the valves 
of tho veins that the course of the blood in them must be 
from the smaller to the larger divisions, and thus to the 
heart again. 

^ Such is a brief abstract of Harvey's share in the greatest 
discovery in physiology, which was so directly opposed to all 
the current notions of physicians that its author feared in- 
jury to himself from the envy of some, or that he should moke 
euemieB of all. According to Aubrey these anticipations 
were to some extent realized, and that after the publication 
of his book “ he fell mightily in his practice, 'twas believed 
by the vulgar that he was crackbrained, and all tho physi- 
cians were against him.” There does not, however, appear 
to be much truth in this story, for although it was a theory 
which, in the words of its discoverer, “ was contrary to tho 
received doctrine taught so many ages by innumerable 
learned and illustrious men,” and opposed in many quarters, 
Harvey was able to acquire a fortune by his practice, and 
was held in honour by the members of bis profession. 

Bnt we have asserted that Harv^'s demonstration was 
incomplete* He failed, first, in not seeing nor suspecting 
the capillaries, and he never therefore showed how the 
blood got into the veins. He thought a good deal of it 
was left behind, to become tissue, and only the remainder 


carried on. Of the capillary force as a great factor in the 
circulation he had of course no idea whatever. Harvey saw 
the gap, and frankly uilmittcd it; he said he thought the 
blood must pass from arteries to veins direct by anasto- 
mosis, but ho could not detect tho passage. Four years 
after Harvey’s death, that is, in 16G1, Malpighi, with tho 
j newly invented microscope, first discovered the ciipillarics; 

and in 1G68 the microscupist Lcieuwenhoek at last actually 
' saw the blood in the capillaries, and traced its complete 
course through them from the arteries to tho veins, in the 
tail of a tadpole. “ Hereby,” says he, in memorable words, 
which for tho first time completely clear up this groat mys- 
tery, “it appeared plainly to me that the bloodvessels I now 
saw in this animal, and which bear the names of arteries 
and veins, are in fact one and the sm/fe— arteries so long 
as they convey the blood to the cx;treniitics, veins when 
they bring it back towards tbo heart.” Finally, Bichat 
showed that although the blood thus circulates in a long 
course of closed vessels, the c;apillary walls are so dellcato 
as to allow, by endosmosis, sufficient percolation through 
them to nourish the tissues of the body. 

Harvey subsequently published a hook entitled “ Excrci- 
tationes de Generationo” in 1C51, which contains a descrip- 
tion of the orgfiDs of gtiiieration in the common fowl, of tho 
formation of the egg and its extrasion from the body, and 
of the use and natm‘e of its various parts, os well as tho 
changes which it undergoes during the jiroccss of incubation. 
In the same treatise are also some valuable observations 
on the process of generation in mammalia, which were con- 
fined chiefly to the deer species, of whicli ho was enabled 
to obtain numerous specimens by the liberality of Charles I., 
who allowed him to take them from the royal parks. 

In 1623 Harvey was appointed physicaan-extraordinary 
to James L, with a promise of succeeding on tho first 
vacancy to tho pbysiclauship-in-ordinary, the duties of 
which ho actually performed. Ho was ^terwards pbysi- 
dan to Charles I., and was in tho habit of exhibiting to 
him and to the most enlightened persons of his court the 
motion of the licart and the other phenomena upon wliich 
his doctrines were founded. During the Civil War he 
travelled with the king, and wliilfi staying for a short time 
in Oxford was made by him master of Merton College, and 
received the degree of doctor of medicine. He held the 
mastership, however, for only a few months, when Brent, 
who had been expelled by the king for favouring the 
parliamentary causo, was replaced by that party, which 
had now gained tlie asccuden( 7 ’. Soon after his honso 
was plundered and burned by the same party, and unfor- 
tunately several unpublished works, of which we have only 
notices in his other writings, were destroyed. The latter 
years of his life were chiefly spent at his country-house at 
I^ambetb, or at his brother’s near Richmond. In 1654 he 
was elected president of the Royal College of Physicians, but 
in consequence of his ago and infirmities he was induced to 
decline toat honourable office. Ho testified his regard for 
the society by presenting them with his library, and con- 
veying over to tbom, during bis lifetime, a farm which bad 
been left him by his fathor. He died on the 3rd of June, 
1657, in tho eightieth yeai* of his age, and was buried at 
Hempstead in Essex, in a vault which had been built by 
his brother. His remains, after reposing there lor 226 
years, were transferred, 13th October, 1883, to tho Harv^ 
Chapel of the Royal College of Physicians, and placed in a 
splendid marble sarcophagus provided by that body. Tho 
best edition of his works, which were written in correct and. 
elegant Latin, is that published by the Royal College of 
Physicians in one vol. 4to, in 1766, with an engraving by 
Hall from tlie portrait by Cornelius Jansen, in the college, 
library. A life of Harvey by Dr. R. Willis, and a transla- 
tion of his works, were published by the Sydenham Society 
in 1847. A much enlarged biography was published by 
Dr. Willis in 1878. A bronze statue of Harvey was 
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m’cteil at FoIkeNlone, not far from tlic site of bis birth- 
place, hi 1S81. 

HARWICH (pronounced llar'ridge)^ a municipal 
boroufjli and port of ICngland, in Ehh(?x, at the mouths 
of the Stour and Orwell. It is 70 miloM from London by 
the Orcat Kastern Railway. The area is 8JU)6 acres, and 
the population in 1881 was 7842. It formerly returned 
one member to T*arliameut, but by the Hefonn Rill of 1885 
it was mcrf^ed in the county. 

I'hc town has been much improved in recent years, but 
some of the streets arc exceedingly narrow. The chief 
buildings arc the parish church of St. Nicholas, which is a 
very line cdilice. There arc chapels for all dcuominations 
of dissenters and also for Roman Catholics. The town 
contains a town-hall, custom-house, &c., and the Gi-cat 
East(;ni Railway Company has a handsome hotel over- 
looking the sea. A fine esplanade extends southward 
from the towui, from which good view’s of tlic harbour and 
the German Ocean may be obtained. 

The. harbour of Harwich -is one of the best, if not actually 
the best, on the ejist ('oast of England. It is largely nseil 
as a harbour of refuge, as it is the only place Iwitwecn 
Yarmouth Roads and the Thames cap.al)le of nllbrding 
shelter to vessels during easterly gales. The fortiticjitions 
have been very much enlarged and strengthened in recent 
years, and the harbour irnj)rovcd in various ways. For- 
merly Harwich was tho ordinaiy port of departure from 
England to tlio Netherlands ; hut after tho French War its 
trade rapidly declined, and it w'ns for many years visited 
principally for sea-bathing. Its commerce has now partly 
revived, in consequence of the Great Eastern Railway Com- 
pany having established a lino of steamers from Harwich 
to Rotterdam and Antwerp in connection with their rail- 
way, thus inatcrinlly reducing tho time required for a 
journey from Loudon to Holland. Grain, timber, and 
tobacco arc imported, and cement is exported. Fishing 
and a little shipbuilding arc earned on. The number of 
vessels registered ns Ixdonging to Ilarwdch in 1885 was 
150 (1G,000 tons), Tho entries and clearances average 
1700 (450,000 tons) per annum. 

Tho trade has so much increased of late years that it 
has led to what will ultimately become a new town, for in 
1883 the railway company erected on the estuary of the 
Stour, three-quarters of a mile from Harwich, a splendid 
now quay, wlier»» its vessels now disembark passengers and 
unload goods. This new port is called Farkeston. I'ho 
quay is 1800 feet in brngth, and is provided with W’are- 
houBos 1400 feet long and CO feet broad. Adjoining it is 
a new railway station and hotel, with extensive waiting- 
rooms for tlie convcnionco of passengers. By mc.ans of cer- 
tain extension lines the port has ^eii brought into direct 
communication with Birmingham, Manchester, SlifdHeld, 
Leeds, and oilier great manufacturing centres of the king- 
dom. There are important shrimp and lobster fisheries 
near Harwich, and the town also contains cement works, 
breweries, and manufactories for artificial manure, sails, 
and tackle. 

Within about a mile from Harwich is the suburb of 
Dovcrcourt, which is resorted to in summer for sea-bathing, 
tho sands being admirably adapted for that purpose. It 
contains a very fine esplanade, many good houses, and the 
usual facilities for tho accommodation and onjoymeiit of 
visitors. 

Harwich is said to have risen into note and importance 
ilirongl! tho ruin of Orwell by the action of tlie sea. The 
traces of this drowned city are said to bo still visible at 
low water 6 miles from the shore, at a spot now indicated 
by tho W^'St Rocks. Tho place was probably used as a 
stronghold in the British limes, and afterwards as a station 
by the Romans. It afterwards became a Saxon village, 
but the earliest authentic historical incident connected 
with it was the battle at the mouths of the Orwell and 


the Stour between King Alfred^s fleet and sixteen Danish 
ships in 884. 

HARZ MOUNTAINS, a mountain group of North 
Germany, which rises with extraordinary suddenness from 
the great plain in terraces and steep slopes, and forms a < 
series of short ridges cut off from one another by winding 
glens and valleys, the prevailing direction being nearly 
north and south. Their elevation is dependent on an 
upheaval of granite, whicli forms tho nucleus of the group, 
and rises in spiry pinnacles in many places ; in others, us 
in the Brocken, It forms long liigli ridges, declining not very 
steeply witli a nearly equal north and south slope. The 
gi'anite Los brought up with it the old slates and silurian 
rocks, and these are interpenetrated greatly by veins of 
granite and other igneous rocks. Red sandstones (old red 
and hunter) cover tliese on the lower slopes, and the newci- 
secondary rocks on the north and east come close in upon 
the base of the mouii tains. The north and west part of 
Ober-Harz is the smallest, having an area of 287 square 
miles, and it also has tlic greatest general elevation, about 
2100 fetit, the most mgged hills, and the deepest glens. Tlic 
gh‘ns and valleys are narrow, with precipitous or steeply 
sloping sides, Tho scenery of the Unter-Hai‘z, or south 
part, which has an area of 502 square miles and general 
elevation of 1550 feet, though the hills are less lofty, 
is very wild and picturesque. In tho Untcr-Harz tho 
valleys are more open, tho ground freer from wood, the 
climate milder, and thus cultivation is more genera), up to 
even a exmsiderable height, in some as high as 1800 feet. 
The Obcr-IIarz is scarcidy fit for tillage, but it abounds in 
ricli metallic, deposits, and it has fine woods. Tho gi’oup 
is bounded on the north and cast by the level North 
German plain; on the south-east it falls away into tho 
high Kichsfcldcr plain ; on the south, from Dudersladt to 
Nordbausen, it is separated from the Ohmberg by a narrow 
valley called the Eichsf elder gate ; on tho south-west it is 
connected by the Rotbemberg and other low ridges to tho 
Thuringerwaid ; on the west in liko manner with tho 
Sollinger-wald. The mineral products are gold, silver, 
copper, lead, iron, and marble ; there is also stone coal in 
some places, and many salt springs. There is likewise 
mnch good pastui’e, and honey and dairy j)roducc are 
sources of wealth. The people number about 30,000 in 
the Ober-Harz, and 40,000 in Untcr-Harz. The liighcst 
inhabited place is Andreasberg, which is 1907 feet above 
the sca-lcvcl. The Brocken, 37 IG feet high, is the loftiest 
summit. The rivers which flow from the Harz arc, to the 
Weser, the Ocker, Kadau, Use, Eckcr, Inncrsle, Nettc, 
SOsc, Siebe, and Oder; to tho Elbe, the Zorge, Heline, 
Wimper, Eine, Sclke, Bode, and Holzcmmc. 

HAS'DRUBAL helped by BaaU’), a favourite name 
al Carthage. Tho two best known individuals of the name 
are tho brother-in-law and tlie brother of Hannibal. The 
first went to Spain with the great Hainilcar Barca (Han- 
uibars father), whose daughter he hod married. From 236 
to 229 ii,c. he was his chief lieutenant When Hamilcar 
died in the latter year Hasdrubal took his position, and for 
eight years was uncuntrollod viceroy of tho Carthaginian 
state in Spain. He was a bom statesman, and the con- 
quests of Hamilcar were first turned into real acquisitions 
by him. Cities and palaces arose here and there, tho chief 
of them being New Carthago (Corti^na) ; tho fierce native 
tribes were skilfully handled by a mixture of force and 
diplomacy, and converted into fairly loyal snbjects. The 
whole of Spain was a flourishing Carthaginian state as far 
north as the iberus (Ebro), and so entirely was it Has- 
drubal s creation that the famous treaty, whence afterwards 
the second Punic War was to spring, was made with 
liim, and not with Carthage, by the Romans. This treaty 
fixed the Ibems as the boundaiy in Spain between Rome 
and Carthage. In his military enterprises Hasdrubal used 
his young brother-in-law Hannibal, whose great talents 
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as A general bo quickly perceived. He fell by aRsassiim- j 
tion at tlio bands of a rcveugefnl slave, n.c. 220, and bis 
coinmand was assnmed by Hannibal. 

Hannibars brother Hasdmbal was left by the great 
'general in Spain when ho marched upon Italy at tho 
l)egiiming of the second Punic War. Here he contended 
with fair success against the two Scipios. Eventually, in 
the autumn of n.c. 207, he started for Italy to join Hanni- 
bal and assist him, the selfish policy of (jarthage refusing 
to send him succour from Africa. He met the Roman 
forces on the Motaurus in Umbria, near Sena Gallica. lie 
was hastening southwards to Hannibal, who awaited him at 
Oaimsium in Apulia. His despatches bad been intercepted 
and this arrangement detected, and the Roman consul Nero 
bad had tho rare temerity to rely upon HannibaFs keeping 
his tryst, so that he ventured to hurry forward with some 
7000 men to reinforce the consul Marcus Livins at Sena. 
Ilasdrubal was led into a bad position by guides in his 
endeavours to turn the flank of the Romans, and aftinr a 
severe and bloody battle he was forced to succumb. As 
SUCH as he saw that all hope was over he dashed into the 
midst of the enemy and perished, it.o. 207. His plan of 
battle, conceived under crushing difficulties, was admitted 
by the Romans to be very line, and ho se(Mns indeed to 
have been a worthy brother of Hannibal in all respects. 
Kero had the brutality to fling his gory head into Hanni- 
camp by way of communieating what had occurred. 
So swift had lie been that Hannibal had not discovered 
his absence with the greater part of Ids aniiy. 

One of Hannibal's best oilleers was also a Ilasdrubal, 
and one of liis brother Hasdrubal's best colleugiies iii Spain 
was another Hasdrubal, son of Cisco. It is indeed neces- 
sary in considering Spanish affairs of tho time to dis- 
tinguish between them as llasdnibul Barca and Hasdrubal 
son of Cisco. The latter fought also against Scipio in 
Spain in the last great struggle of the devoted city, n.r. 
201, just before Hannibars recall and the fatal day of Zamo. 
He was not successful, and the ungrateful Carthaginians 
condemned him to death. Hannibal reversed the sentence 
on liis arrival, but Hasdrubal Cisco had tasted tt»o deeply 
of tho bitterncB.s of disappointment and took poison. 
Finally, it was a Hasdrubal that attempted to defend the 
defenceless Carihage against Scipio Africanus Minor in the 
tliird Punic War, 140-146 «.c., and who suiTcndercd the 
city to the ruthless conqueror. Ho figured in Scipio’? 
triumph as the price of his life, and was allowed afterwards 
to live ill retirement in Italy. 

HASH'ZSH is the name given in the East to a prepara- 
tion of the resin of the Indian hemp plant, used for thi 
purpose of producing intoxication. In Central India, whore 
it exudes freely during the hot season, the resin is collectct 
by men clad in leathern dresses, who rush through th< 
fields and brnsh violently against the plants, coining oui 
covei^d with the sticky juice, which is afterwards scrapei 
off and dried. In other districts a similar process i? 
pursued, with the exception that clothes of any kind arc 
considered superflnous. The most common form of hashish, 
however, is obtained by boiling the leaves and flowers o: 
the plant in water to wbicli fresh butter has been added. 
The decoction is evaporated to the tliickness of a synip, 
strained, and then mixed with spices, sugar, &c., to dis- 
guise its unpleasant taste. Tho delirium caused by a largi 
duso of hashish is of a very peculiar character, and oni 
that to Orientals is especially pleasant. This is proved by 
the fact tliat some form of the di*ug is habitually used 
by over 200,000,000 of the human race. Dr. Moreau 
of Tours, in Ids work Du Hachiscli et de VAlienation 
Montale,” published in 1845, gives a glowing account o. 
what he calls the real happiness produced by its use, anc 
a still more highly coloured account of its effects may be 
found in Bayard Taylor’s “ Pictures of Palestine.” 

By Orientals hashish is sometimes mixed with othcj 


rugs to form an aphrodisiac, and it is occasionally used to 
ixiduco a feeling of homicidal mania. Ever since the time 
»f tho crusaders this preparation 1ms been given to soldiers 
o render them indiii'eicnt to death, and when a Malay 
Icsires to close his existence by running a muck,” that 
s, killing indiscriminately every one he meets until ho is 
lirnsclf slaughtered, he generally prepares himself hefore- 
land by a full doso of bns)ii.sh. See also Assassins mid 
Cannabis. 

HAS^SAN mid HUS'SEIN (or Ifasan and irosain) 
vere the grandsons of Mohammed, whose daughter Fatima 
married Ali, her father’s first cousin. Ali eventually came 
o the caliphate in 655 a.d., after Ahu Btdcr, Omar, and 
Dihman hud in turn reigned; and the throne seemed now 
FIS it Would i»asK securely to the actual descendants of the 
prophet. But since Mohammed's death grave deficiencies 
had been proved to exist in the Koran as a complete code 
if lawm and conduct, and to supply these a supplementary 
code was added, somewhat as the Talmud supjih'inonts tlio 
Did Testament among tho Jews; and this code or mnnneh 
'traditions) was made up partly of oral traditions from 
Mohammed, but still more of .Tewish, ancient Arabi.an, and 
illier observances. Ali refused to acknowledge the Sunneh^ 
although it was attempted to foist it off as having the 
authority of Mohammed, and the (Sectarians), whose 
sect lie thus inaugurated, think as bitlcrly of the i^unui 
Traditionalists) as the Protestants used to do of tho 
Roman Catholics, whose additions to the true faith they 
:laimcd to prune away. Ali himself, like Henri Quatre, 
submitted some\Yhal to tho Moslem orthodoxy, hut at least 
12,000 Shias (or as they called themselves ICharejiyeh, 
Separatists) split off from what they held to be the com- 
pliance of a renegade. Not only so, but in their fierce 
resentment at the contests desolating Islam, they deter- 
mined to assassinate the three chief causes of them, Ali the 
Caliph, his great Damascus opponent Moawiya, ruhn* of 
Syria, and a tliird, prince Amr, Three fanatics were told 
off for the work. Amr, however, escaped, as it happened 
that an officer was at that time tilling his place, and 
was murdered in his stead; Moawiya recovered from his 
dangerous wound; Ali alone perished, stabbed at the 
very door of a mosque in Kufa, A.i>. 660. Tlie site of 
the fine mausoleum erectcMl over his remains, and called 
Meshed A //, the tomb of AH, now bears a town vencraltd 
by the Shias a.s a place of pilgrimage. All’s assassination 
leiiistatcd hiiti as the Shia saint. 

What folhiws is the subject of the famons passion piny 
of Persia, The woes of Hassan and Hussein, grandchildren 
of tho great prophet.” Hassan became caliph at bis father 
All’s death, but had almost at once to resign in favour 
of his competitor Moawiya, A.i>. 661, under a promise of 
the succession after the latter’s death. But the new caliph 
caused Hassan to be murdered by his own wife, a.d. 66H, 
and at Moawiya’s death his son Yezid succeeded, A.i». 
680. But Hassan’s brother Ilnssein still lived, and a 
formidable plot was not long in being organized, '^''e7.id 
acted vigorously, intercepting and slaughtering Hussein’s 
envoys whenever they appeared, by means of officer.'! planted 
in nil directions ; and finally one of theKe,Obeidall.'ih, caught 
the Imam Hnsseiii himself on the frontiers of Baliylouia, 
enticed him into a plain by the hanks of the Euphrates, 
near Kerhcla, and there surrounded him with a consider- 
able force, who put to death Hussein, the two children, his 
son and his nephew, whom he held in his arms, and all 
his small escort of followers. Tho women of the family 
and one son of Hnssein’s were spared. This murder of 
the descendants of Moliammed filled everyone with horror, 
and Yezid, Oheidallah, and Shinir (the actual mur- 
derer) are names held in execration for the crime to 
this day. It vras made tho worse by Hussein’s having 
offered to retire to Mecca or elsewhere, and acknowledge 
in the fullest w'ay the sovereignty of Yezid. The ofi’er 
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was not even transmitted to Obeidallali by the ferocious 
Sbinir. 

An ubriilRiTicnt, in two 8vo volumes, of tlie great passion 
jjliiy of ^'Hassmi and Ilnsscin” bus been pnhlislicd by Sir 
Lewis Pelly (London, 1879); but the almost interminable : 
original lasts many days in llie acting. A fortnight is the | 
least time possible. Tbore are numerous episodes, and 
each of them is elaborated to the fullest extent. It is 
acted througljout Persia (Ibo established religion of which 
Is Shiite) in the month Moharsiin, by numerous travelling 
companies. Nenr the great towns visitors, oven Christians, j 
are tolerated ; but on the frontiers the mieieiit half-sacred 1 
character of the performance pre\ails, and strangers are i 
rigorously excluded, except personal guests of the khan \ 
who has ordered the performance. The j)COple assemble • 
in thousands on some hillside, or on the town walls, and 
ns they know the main points from their youth up they | 
follow the play with the iiitensest interest. At certain 
points it is the tdiqueibi to weep, and those who are unable 
to follow tbe majority of actual weepn-s hold their lutud- 
kcrchicfs before their eyes. Wiicn, however, tlie crowning 
scene of the murder of Jlussoiii and the hoys is reached, 
the shouts of horror, sobs, and erics are only too geuiiiuc, 
and the actors of the villainous characters soiiietimcs go 
in danger of their lives. Hoi a year j)asses without a 
serious and occasionally a fatal accidiait of this kind in 
Persia. Eveiything is done in the most realistic fasliion, 
men arc apparently beheaded, drawn, and quartered in full 
sight of tlu! audience, by lielp of lay liguies and the 
viscera of freshly killed shet'p. Each day’s pcrformancQ 
generally concludes with frantic religions daneJng, the j 
dancers whirling round with a kind of waltz step and 
clapping their liands, or swaying to and fro in long lines, 
each grasping the sasli (d his neighbour with his left hand, 
while with his right he heats his hrctiat, vociferating the 
names of the two blessed Imams at each step till lie falls 
exhausted and another lakes his place. Lito into the 
night the rhythmic ery, “llassan, Hussein; Uassan, Hus- 
Kein,” continues without an instant’s pause. 

HAS'SS, JOHANN ADOLF, though now hardly 
known except to musical antiquarians, was in his day one 
of the most popular eomjioscrs. 'I'liis may be judged of by 
the fact that ho was invited to remain in London wJieii ho 
visited England in 17^9, to conduct tlic opera just estab- 
lished in opposition to Handel. His answer does honour 
both to Ills csliinate of himself and of his great contem- 
porary ; it was simply, “ Then Handel, I suppose, is dead,” 
It was two of Hasso’s most famous airs that FarincUi 
used to sing nightly to the melancholy I’liilip V. of 
iSpain, for ten years at (uic stretch. It is almost a pity 
that JTasso is so rarely heard, for nmeli of his work is still 
charming, and well repays perfonn.uioe, 

Ilasso was born in 1099, near Hamburg, his father 
being an organist. As a youth he was engaged as tenor 
singer at the opcia of Hamlmrg by Keiscr, in whoso band 
Handel had played. Desiring to become a composer he 
went to Naples, to the great teachers Porjiora and Scar- 
latti, in 1724. He began his long scries of operas with the 
very successful “ Scsostrato ” in 172(5, and at once became 
the idol of Italian musical circles. His nickname, il caro 
JSaHsone (the beloved Saxon, quite near enough for Ham- 
burg in Italian geography), has stuck to him firmly. In 
1729 he inamcd the famous singer Faustina Bordoni, who 
had sung in England for two s(‘asonK and ciiused a furore, 
ami who was as gi-eat a favourite with the Italians as her 
husband ; and both w'ere summoned to tlje musical court 
of Dresden in 1731, wlierc they remained thirty-two years, 
Ilasse ocrasionallj’^ visiting othei' countries. In 17G0 the 
siege of Dresdem ruined Hasse’s patron and himself alike, 
but in 17C3 ho was at Vienna courageously writing, old as 
ho W'as, in successful rivalry with the growing genius 
^ of Gluck. He livc'd to prophesy the future eminence of 


Mozart (“ This boy will throw us all into the shade”), tuid 
died at Venice in 1783. Faustina died a few mtmths 
before him. Probably no musie.ul C4)mposer ever had such 
miinteiTuptcd success as Hasse; a hundred operaa and 
crowd of other compositions flowed from his pen amid 
universal delight. Writing exactly to tlie taste of liis 
epoch as he did, Ilasse has lost the applause of posterity, 
though he was Idolized by his contemporaries. 

HA'STINO% a parliameiitaiy borough, market- town, 
and famous wat(*ring-}»lace of England, in the county of 
Sussex, 74 miles S.E. from London by the South Coast Bail- 
way, and C4 by the South-eusttirn, is situated on the coast 
in a narrow valley opening between lofty sand-bills to tlu? 
Sea. It was originally one of the settlements of tbo Saxon 
IlaistiiigaK, and soon rose into importance as n maritime 
town. Under Edward the Confessor it became a meniher 
of the (yinque J’orts. The chief event in its history was 
the lauding of the Conqueror, who encamped here previous 
to his march upon Battle. The castle, a Honnan building, 
was probably erected by the Count of Eu, bat lapsed to the 
crown about the middle of the thirteenth century. TIk; 
ruins, including the castle chapel and Mano towers, now 
belong to the Pelham family. The town gradually ch*- 
clined until toward the end of the last wntury, when its 
slndtered ])Osition and gonial climate recommended it us 
a sanatorium for invalids. It is now ono of tlie most 
popular resorts, next to Brighton, on the south coast, 
and forms with its handsome suburb of St. Leonard’s an 
iimnleirnptcd sinrecssioa of well-built terraces. The 
Marino I'aradii strcteJies westward along the sea-front (»f 
the town, and is joined and continued by the Grand 
Parade of St. I.e(mard’s— forming one of the finest sea 
walks ill the kingdom. A splendid pier, whieh had been 
three years in construction, was opened in 1872. It is 
! 910 feet in length; its width varies from 46 feet to 190 
feet, and it is 30 feet ahuvi*. the sea-line. At the head of 
it is a large and handsomo saloon, capable of containing 
2000 persons. The drainage is good, and the sewage is 
carried a long distance out to sen. The town is also well 
supplied with water. The Alexandra Park— a beautiful 
pleasure ground 77 acres in extent — was opened by the 
Prince and Princess of Wales in 1882. The churchi's 
ai’e uninteresting. The gi’ammiu*-school was founded in 
1 G1 0. The chief public buildings are tlie town-hall, baths, 
libmric.s, nssemhly room, theatre, literary institution, and 
convalescent home for children, opened in 1882. The 
school of art, a spiiciou'i Gothic building, was presented to 
tlie town by Mr. T. Brassey, M.P., in 1878. There is a 
memorial of tlie Prince Consort, consisting of a drinkh'g 
fountain and clock tower, with a statue of tlie prince in a 
niche. It serves as a sea-mark. The suburbs are very 
beautiful, furnishing dcHglitful drives and walks. There 
is a Homan Catholic training college and convent at 
St. Leonard’s. . The trade of Hostings seems, from the 
charters, to have once been very extensive, and its port 
ivas anciently protected by n pier, destroyed by a storm in 
the. reign of Elizabeth, and not rebuilt Considerable 
quantities of fish arc caught and sent to the Loudon 
market ; a good deal of boatbuilding is also carried on, and 
lime is extensively produced in the neighbourhood, but its 
prosperity depends chiefly upon its wcll-deseiTcd reputa- 
tion us a watering place. The municipal government of 
the town, which was vested in a mayor and twelve other 
jurats, and regulated by the charter of the Cinque Ports 
(20 Charles II.), and by one peculiar to Uaelf (30 Eliz.), 
is now, under the Municipal Beform Act, committed to six 
aldermen and eighteen councillors, from among whom the 
mayor is chosen, the town being divided into six wards. 
IIu.stings returns one member to the House of Commoiis 
since 1885. The parliamentary and municipal limits are 
nearly conterminous, and include part of Bt. Leonard’s. 
The population in 1881 was 47,738. 
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HASTINGS SERIKS compose tlie lower group of the 
Weiililen beds ; they lie under the Weald clay, and consist 
largely of clays and sands with bands of limestone. They 
are subdivided into Tunbridge Wells sand, Wadhurst clay, 
» and Ashdown sand. These form an aggregate thickiiess 
of from about fJOO to 1(»00 feet. The fossil remains arc 
abundant and of tliut varied character usually found in 
<lelta formations. 

'J’Jie Hastings sand is locally used for building purposes ; 
it is not very coherent when first quarried, and altliough it 
hardens on exposure it is not a durable stone. It has a 
yellowish or brownish colour, the sand grains being held 
together by a somewhat ferruginous paste. 

HASTINGS, FRANCIS RAWDON. SARI. OF 
MOIRA and MARQUIS OF, was born in Ireland in 
3751, and educaled at Oxford. On the breaking out 
of the Anieriesin War, having previously made choice 
o'' the military profession, he embarked for the scene of 
action. Til 177H he was Humiliated adjutant-general of 
the Hritish army in America, w’itli the rank of lieutenant- 
colonel. Here he was engaged in most of the desperate 
combats wdiieh have been recorded in the history of that 
unfortunate stiuggle — as the battles of Bunkers Hill, of 
•Camden, Hobklrk Hill, &c. On his return to Knglanil lie 
Avas Croat ed a British peer, and was afterwards despatched 
to Holland with 10,000 men to aid his Royal lliglmess the 
I)iikc of York. In 1803 his lordship was appointed com- 
anandorof the forces in North Britain. Shortly afterwards 
lie received the important oftice of governor -general of 
Bengal, and at the same time he wjis appointe<l connnander- 
3n-chief of the army in the East Indies, which he held 
until 3822. His next appointment, after his retuni to 
England, was as governor of Halta, in which situation he 
died in 1820. 

No governor-general ever held power in India for so 
long a time, or with more wisdom, energy, and modera- 
tion. In his civil administration ho was tolerant to the 
prejudices of the natives and favourahlo to the advance- 
ment of knowledge. Under his rule and directions the 
formidable contests with the Marhattas, the Pindarcc.s, 
the Nepalese, and other hostile foes, were brought to a 
favourable conclusion, and the subjugation of our Indian 
teni! ori es <!on sol i dat e d . 

HASTINGS, WARREN, the chief founder and 
organizer of the British Em}>irc in India, was horn on 
6tii Dceemher, 3732, and, after receiving the usual educa- 
tion at Westminster School, went ont in 37.00 us a writer 
in the service of the East India Coinpan}'. After residing 
about fourteen years in India, he returned home with a 
moderate fortune. In 17G0 he received the appointment 
•of second in council at liladras, and in 1772 was appointed 
president of the Supreme Council of Bengal. His powers 
were enlarged by the alteration of the Indian constitution 
by Act of Parliament, in virtue of which he became, Ist 
January, 1774, governor-general and supremo head of all 
our Indian dependencies. Affairs wore at this time in 
great disorder, and of the four members of the supreme 
council three were his determined opponents, and con- 
stantly outvoted his proposals. In spite of the latter 
■circumstances Hastings persisted in his own policy, and 
In the end obtained almost absolute power. One of the 
first acts of his new position was to lend tho services of 
the company’s army to Sujah Dowlah, the nabob of Oude, 
for the subjugation of the Rohillas, an independent Mo- 
hammedan people, for a bribe of £400,000. This act was 
■condemned by the three members of the council, and they 
encouraged a Brahman named Nandkumar to charge him 
with corruption. This man Hastings caused to be aiTcsted 
on an old charge of forgery, on which he was tried by an 
English jury, found guilty, and hanged 5th August, 1776. 
Bv this act, which terrified his opponents, Hastings re- 
edverod his ascendency, and the death of one of the 


members of the council and the retirement of another soon 
afterwards, enabled him to carry out his plans without 
undue interference. When the war broke out with France 
he promptly occupied all the French settlements In India, 
and in the conflict with Hyder Ali he acted with such 
decision and vigour as to cheek the victorious advance 
of that prinee, and finally to break his power altogether. 
Pressed for money to meet the expenses of the war, be 
exacted immense sums from Clieytc Sing, the rajah of 
Benares, and soon uftcrw'ards seized and annexed his 
territory. The begums or princesses of Oude were next 
assailed, and ultimately the accumulated treasure of the 
family, which had been stored in the “ Beautiful Dwidling” 
at Fyzabad, was drawn upon hy him to the extent of 
£1,000,000 sterling. Notwithstanding these services, ho 
had given satisfaction neither to the honu! administration 
nor to the court of directors. The public car was oflended 
by rumours of cruelty, cormption, and unjust aggression ; 
the directors censured the lavish and eornipt expenditure, 
siml the independence of his conduct. Repeated attempts 
were made to obtain his dismissal, hut these were uniformly 
defeated by the conrt of proprietors. Tims supported, he 
caiTicd matters with a high hand, neglected or positively 
refused to obey the orders sent hy the dinurtors, and 
practically exercised an absolute and irresponsible power 
until Februaiy, 1785, when he resigned his oftico and set 
sail for England. On his arrival he was received at court 
and elsewhere with great favour, and it was thought that 
rewards and honours — a peerage among them — wiiuld bo 
lavislily confcircd on him. lint by and by, instciid of 
recompense, arose n murmur about punishment, and then 
that c<debrated indictment was pnqtared, that notable 
pr*)cess begun, which afforded Burke, Fox, and Sheridan 
an opportunity for the display of their eloquence, but 
which in other respects was entirely fruitless. In tho 
session of 178G articles of impeachment wore brought 
forward by Mr. Burke, charging him with the oppression 
and final expulsion of the Rajah of Benares, the mal- 
treatment and robbery of the begums of the house 
of Onde, and the charges of receiving presents and con- 
niving at unfair contracts and extravagant expenditure. 
The sessions of 1786-87 having been consunmd in pre- 
liiiiiimry proceedings, the House of Lords assembled in 
Westminster Hall, 13tli February, 1788, to try the im- 
peachment, and on the 15th Mr. Burke, in the name of 
the Commons of England, opened the charges against the 
prisoner in a speech which lasted upwards of three days. 
[See Burkk.] He was assisted in the managemimt of this 
cause hy Fox, Sheridan, Grey, and others. The sessions 
of 1788, 1781), and 1790 were consumed in going through 
the case for the prosecution. In 1791 the Commons 
expressed their willingness to abandon some part of the 
charges, with the view of bringing the trial sootier to an 
end; and on the 2nd of June, the seventy-third day, Mr. 
Hastings began bis defence. This was protracted until 
17th April, 1795, on which day (the 1481h), after a 
lingering trial of seven years, ho was acquitted by a large 
majority of tho House of Peers on every separate article 
charged against him. 

Mr. Hustings attempted to refute the charges of extor- 
tion by publicly asserting, in the most soleimi manner, 
that never at any time of his life was he worth £100,000. 
The law charges of his defence amounted to £7 6,080. In 
March, 1796, tho company granted him an annuity of 
£4000 for twenty-eight years and a half, and lent him 
£50,000 for eighteen years, free of interest He retired 
completely from public life to an old family estate which 
lie purchased at Daylcsford in Worcestershire. Ho died 
22ud August, 1818. Hastings, whose enterprises were so 
pgantic, was small in stature, but vigorous in frame. His 
chief misfortune was that, bom a gentleman and educated 
a scholar, be had to begin life as a commercial adventurer ; 
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government was to him an audacious commercial specula- 
tion, wliiclv he strove in vain to hide by viceregal 8j)lendour. 

HAT, tlie most common licad-covering ol both sexes, 
distinguishc‘d by its possession of a brim from the cap or 
bonnet. Hats arc iiisulc of silk, fur, wool, straw, and many 
rdlier materials. I'lio curious art of felting is believed to 
liave been brought to Western Europe hy tlje crusaders. 
Wool was the material first used in making felt hats ; but in 
time, as trad(^ with America became developed, it was partly 
superseded by the fur of the beaver, and for many years 
fine beaver Jiats, in the manufacture of wliieli gi’cat skill 
and care wen* required, were worn by Ibelngbcr and middle 
classes in (.Ircat liritain. About tlic year 1«30 it was 
estimated that 1,000,000 beav(a*s wer(} annually killed 
to sup]>ly the hat trade in Europe. 'J'his led to a great 
scarcity of beaver fur, and to the substitution of silk, which 
nrav forms the most important article in the manufacture 
of hats, 'i'he silk hat consists of a body and rim usually 
made of two or three layers of cotton cloth, saturated with 
vaniLshes to give the fabric stiflhess, and make it water- 
proof. These ar<i moulded on wooden blocks according to 
the fashion of the day, and then the .sli.'i]ie is eovered with 
lae and dammar varnisli, and the fine silk plush is applied 
with great nicety, so as to make it ndliero iu every part, 
and to render llie seam .as imperceptible as possible. It 
is then trimmed with silk hi aid on the edge of tlio brim, 
.•md a silken band r<»i>i.d the junction of tin* body with the 
brim, and a lining of leather and silk ))nl in to comydete 
the hat. J*lu.sh is largely made in England for covering 
silk hats ; but the ]>est, for the so-called “ Paris liats,” 
comes fr<im France. Lightness, gloss, and durability are 
the chief qualities of this kind of hat, but it is easily 
diitnaged, and quite unsuitable for rough >vear in travel- 
ling or out-of-door pursuits. "J’lie manufaeturn of felt 
hats is carried on very extensively in this country by tlie 
aid of iruKibincry, w'hieli was first introduced in America. 
'I'ho material of tlicsu bats is chiefly wool, though a certjiin 
yn-opcrtioii of fur is used in some kinds to improve the 
appearance of the external surface, as in the caso of the old 
beaver huts. The material is felted and shaped on metal 
moulds by the aid of heat, moisture, and yiressure, tlio 
funner being supplied by passing steam through the 
apparatus employed. The hats arc then dyed and, if 
necessary, stiffened with shellac, and they arc linally 
trimmed, as in the case of silk hats. The production of 
hats and bonnets from plaited Sti:aw' will bo treated 
under that hi-ading. 

HATCHMENT (for AcKmvni^ a shortened form of 
Achievement') is the fully complete (achieved) armorial 
hearings of the higher classes, placed in front of the house 
after death, to set forth their rank. The form of a liatcli- 
ment is square, suiTOundcd hy a raised black border; and 
it is suspended from one corner, so tliat it hangs lozenge 
fashion. A funeral escutcheon is a similarly bordered piece 
»)f cloth, oblong, wl.e h is used for draping horses and deco- 
rations. In botli the centre is oce-upiod with llio full armo- 
rial hearings of the deceased. If the. deceased be a bachelor, 
maid, widow, or widower, the whole ground round tlie arms 
is painted blactk ; if a husband, the dexter half of the ground 
is black ; if a wife, the sinister. Rut the black ground never 
touches the arms of an office^ bccaiisc that is in its natui'O 
not mortal. A bisliop, tliereioro, who bears his own nnns 
impaled with those of liis see, would have the ground black 
only on the side of his personal arms, even though a 
bachelor or a widow'er. If the ci'cst is dark and could not 
otherwise he well seen, a little white syiace is left round it 
for the sake of clearness. If the deceased is thn last of bis 
family the death’s head, according hi the rigid rules of 
heraldry, should supply the place of the crest. 

HATCHWAYS are openings in the deck of a ship, 
leading from one deck to anothoi’, and generally used for 
hoisting or lowering goods. The number of hatchways 


varies according to the size and use of the ship, being most 
numerous in merchant vessels and barges. 

HAT'FXELH or BISHOP’S HATFXELB, a town of 
England iu the county of Herts, is 18 miles from London 
by the Gre.at Northern Railway, and about G W.S.W. from 
Hertford. The manor of Hetfclle (as it is called in 
Domesday) w^as granted by King Edgar to the abbey or 
monastery of St. Ethelred at Ely, and upon the erection of 
that abbey into a bishopric in 1 108 is supposed to havo 
acquired the designation of Bishop’s Hatfield. The bishojis 
of Ely had a palace at Hatfield, which, with the manor, was 
made over to the crown in the time of Henry VIII.; the 
palace was tlie residence t)f Trince Edward, afterwards 
Edward VI. Elizabeth held lier first privy council Iicre. 
Ill the Bucf.ecding reign James I. exchanged the manor of 
Hatfield w'ith his minister. Robert Cec.il, marquis of Salis- 
bury, for tlie manor and jiark of Theobalds. Its new 
master creeled the present magnificent quadrangular man- 
sion, wliich is one of the finest spcchneiis of the baronial 
buildings of tliat age in the kingdom. In 183a a portion 
of the jKilace was destroyed by fire, in the flames of which 
tlie Dowager-marcliioncss of Salisbury perislied ; but it w'lis 
shortly afterwards restored w’ith great taste, and in exactly 
the old style. The town of Hatflcld is siLiiutcd on tin* 
slope of a liill, and has a neat and clean iqipearancii. The 
parLsli church is handsome, and has for two centuries la'en 
us(‘d as the burial- jilace of the Salisbury family. TJjc 
S alisbury ciiapel was clalKiratcly restored iu 1877. There 
.are several district churches in the neighhonrhood, and th(‘ 
tow'll contains places of worship for Baptists and Congre- 
gjitionalists. The trade is Ut>impoj-tant. Near Hatfield is 
Brocket Hall, in wind) Lord I’almcrston died in 18Gj. 
The population of Hatfield in 1881 was 6502. 

HAT'TI SHEBXF^ exalted wilting ’), the name of 
an irrevocable decree of tlni Sultan of I’urkey, bearing his 
cipher, and promulgated in the most solemn manner. Tlx- 
must famous hatli sherif is that of Abdul Mcdjid, 183P, 
guaranteeing protection to all his subjects wiliiout distinc- 
tion of creed. Another title is Jiatti IhunaiiUH, 

HAUR'AH (the ancient Hfinkun\ a district of Syria, 
cast of th<*, Jordan and south of l)amascu.s. It extends 
south from the base of Uennon to the confines of the 
Arabian Desert. The general elevation is 2000 feet above 
the sea-level, or 3208 feet above that of the Dead Sea; 
the foiTuation is entirely of igneous rocks, chiefly dolerit<' 
and various porous slag-like tra]».s, all of wdiich, wdien de- 
composed, make a very rich and fertile soil, though the 
climate is dry. One large district near the middle, called 
the Lejah, is so thoroughly strewn witli loose sharp rocks 
of this volcanic cliaractcr as to 1)C almost impassable. 
This is the Trachonitis of the Greeks and the Hebrew 
Arffob, The pkatcau is traversed by several mountain 
r.anges : Jilad (Gilead), Es ZumJch and Kafkafa, and tin 
^ Jcbel Hauran in the south, lat. 32*" to 33^ The Jobel 
|. Ilanran is the highest group, rugged .and lofty, and tlie 
heights reach from dOOO to 6000 feet. In the north-wost, 
to the cast of Damascus, arc the Jcbel Mania and other 
ranges less elevated. South- east of Damascus there are 
several lakes receiving rivers, but without outlets, the lakes 
Atebeh, Ilijaneli, Bala, and others smaller. The region is 
inhabited chiefly by the Bedouins and some colonics of 
Di-mscs ; it is full of tlie remains of ancient, cities, chiefly 
those of the Greek and Roman i>eriod, tombs, and various 
monuments. A few of tlio streams seek the Eastern Desert 
and are hjst. Most of the drainage is to the Jordan valki; 
hy the ^'annuk aud otlicr streams. The region at tlio 
present lime is generally arid, though under irrigation it 
may b<! made, as in ancient times, a rich and populous 
country. 

HAUS'ER, KASPAR, a remarkable foundling whose 
mysterious history and fate excited great curiosity in the 
early part of the present ccntuiy. lie was first observed 



IIAUSMANNITE. 


HAVELOCK. 


in thn streets of Nurember^f, on 20tb May, 1820, when ho 
WHS dressed as a peasant and appeared to be about sixteen 
or seventeen years of aj;c. His helpless and bewildered 
appearance attracted the attention of the townspeople, and 
*ho 'was found to be in possession of two letters which said 
he was the son of a cavalry officer, and that ho had been 
brought up ill seclusion. He was found to be on exainina- 
tion broad shouldered and well proportioned, with a very 
fair wliite skin, but almost unable to walk, only able to 
speak a few words in Bavarian, and apparently totally 
unacquainted with tlie ordinary usages of life. At first 
imprisoned as a vagrant ho was afterwards educated by 
the authorities, and as Jio became able to commnniciitc 
with others, he said ho had been brought up in a dark 
place underground, clad only in a shirt and trousers, and 
that he saw only one man, wlio for the most part brought 
him bread and water and cleansed and dressed him w'hen 
he was asleep. During the latter period of this im])risoii- 
menl tlu! man had tauglit him to walk and to write his 
name, hut he had never licen out in the daylight before he 
WHS brought to Nuremberg. Under the caro of Professor 
Bonnier he made some progress in education, but it w'as 
observed that the nhnorninl acuteness of his sense pcrceji- 
tions, curiosity, and strenglh of memory decreased as his 
knowledge became more extensive. In October, 182i>, he 
was found suficring from a w'ouiid on the head, which he 
.said liad been inflicted liy a man with a black face, but tlic 
w'ound was a slight one and lie recovered. Karl Stanhope, 
who visited liim, sent him to Ansbach to complete liis 
education, and there he was appointed to a clerkship in the 
office of appeal, wdiich he retained until his death. This 
was as mysterious ns his life, for on 14tli December, 1833, 
he camo home from the palace garden with a mortal 
w’ourid in the breast. Ho declared ho had been decoyed 
there by a pretended message from I^rd Stanhope, and 
tiiero stabbed by a stranger. Ho died Ibice days aftcr- 
w’ards, 17 tb December, 1833. See Dauiner, “ Mitthcilungcii 
iiber Kaspar Hauser” (Nuremberg, 1832); Fuerbuch’s 
“ Kaspar Hauser Beispicl eincs Verbrecheus am Seclenlebcn” 
(Ansbach, 1832); and the Allgemehte Zaitiwg of 3rd 
June, 1876. 

HAUS'MANNITE, one of the ores of manganese, is of 
a brown black colour, with a specific gravity of 4*72, and 
hardness of 6 to 6*6. It Is coiiqioscd of protoxide and 
sesquioxide of manganese (MnO.Mn^Oa). It crystallizes 
ill tho tetragonal system in pyramids, wliich are frequently 
twinned, heinitropism having taken place along the Iw'iii 
plane. It also occurs massive and granular. 
HAUT'BOXS. SccOuuK. 

HAU'YNE is a silicate of alumina and soda with sul- 
phate of lime, 2CaS04+8(Nji20Si0jj-|-Aiu03Si02). It has 
n bright blue or greeniKh-bliie colour, and crystallizes in 
the cubic system. It occurs mostly in basalts and allied 
volcanic rocks, and is an essential constituent of hauynopliyr 
and liauyninite. 

HAVA'NA or BABA'NA, a ilourisbiiig commercial 
city, with the best harbonr in the West Indies, or perhaps 
in the world, stands on the north coast of llie island of 
Cuba, and in 1884 had a population of 240,000, of whom 
00,000 were blacks or mulattocs. A channel half a mile 
long, 360 yards broad, 8 to 10 fathoms deep, and without 
bar or obstruction of any sort, leads to tlie harbour, which 
is formed by u magnificent bay nearly 3 miles long and 
half as mnch in width, sheltered by liills from every wind, 
and capable of accommodating 1 000 ships of the largest 
size, vessels of the greatest draught coming close up to 
the quays. Tho city is built along tlie entranco to, and on 
tho west side of, tho basin. The streets are here naiTow 
and dirty, but in the suburbs, which arc larger than tho 
city, they ore wide and well laid out. The houses are 
very solidly built, with one, and very rarely two storeys, 
and enonnous windows which, instead of casements, are 


provided with bright- painted iron gi*atiugs. Tho number 
of hackney conches and private equipages is very remark- 
able, the former being estimated at upwards of 6000. The 
entranco to tho harbour is defended by two strong fort- 
resses, El Morro and La Punta, and a continuous series of 
batteries' runs along both shores. The city also, which is 
entered by three gates, is defended by a strong citadel ; 
and fortiiicatioiis have beiai erectf;d on ail tho neighbour- 
ing heights. Among the finest public buildings is the 
cathedral, in which tlie reniuins of Columbus now lie, 
having been removed hither from San Domingo in I?!)."). 
I'lie opcm-housc Is one of the uuist magnificent in tlio 
world. Havana is tho scat of a bishop, has a university, 
with medical and law schools, an ecclesiastical college, 
theatres, a botanic garden, museum of natural history, 
dockyard, and fine promenadet., shaded with trees and 
adorned with fountains. There are railways to tho places 
of most importance in the mtcrior, 

A glance at the map shows tlie great importance of 
Havana from a political point of view, as it coiiiniands 
botli the inlets to tho Gulf of Mexico. Among tho com- 
mercial cities of tho western hemisphere it ranks inferior 
only to New York, and for a long period it engrossed the 
whole foreign trade of Cuba ; but of lato years a portion 
has been olitaincd by Matanzas, a town about 6U miles 
east. The cigai’s of Havana arc of world-wide celebrity. 
It has also inamifactiires of chocolate, wordlcn fabrics, and 
straw-hats, ''riio principal articles of export are sugar, 
copper ore, cofibe, tobacco and cigars, .and molasses ; other 
exports arc mahogany, ccd.ar, rum. cocoa, cotton, wax, hides, 
dyc-stufts, fniits and preserves, honey, &c. The imports 
consist of flour, corn, provisions, wine, cotton goods, linen, 
hardware and metals, silk, leather, spices, butter, lard, 
cheese, fish, deals, casks, hoops, &e, I’lie trade of Havan.a 
extends to all the countries of Europe and America, but 
chiefly to Spain, the United States, and England. 

In coiiKitqacnco of the heat of tlie climate, the inhabit- 
ants of Havana remain in-doors during tho day ; but in 
the evening tlie delicious promenades (alamedoft) of tlio 
city and its environs iirescnt a most animated spectacle, 
being thronged with the g.ay and fashionable of both sexes. 
The people, cthnologically considered, arc Caucasian, 
African, and liloiigolian. Tlio Caucasians consist chiefly 
of the nalives of Spain, their descendants constituting 
about fifteen-bixtccutlis of the white population. The 
Africans or m’gioes constitute about one-fourth of the 
entire population, and the Mongolians comprise the Chinese 
iinmigi'ant.s, who have been introduced into tho island of 
Cuba in somewhat large numbers. In 1762 tho town, 
after an obstinate resistance, was taken by an English 
fleet and army under Lord Albemarle, the fleet numbering 
200 vessels and tho army 14,000 men. The following 
year it was restored to Spain under the tre-ity of Versailles. 

HAYBLOCK, GENERAL SIR HENRY, an illus- 
trious soldier, whoso skill and bravery nobly retrieved Ihig- 
lish honour in British India, was born 5tli April, 1706, .at 
Bisliopwearinouth, in Durham. He was cduc.ated at the 
Charterhouse School, and in 1813 wastmteivd of tho Middle- 
Temple, where his most intiraato associate was Judge 
Talfourd, author of “ Ion.” His elder brother, Lieutenant- 
colonel William H.aveloek, having distinguished himself 
ill tho reninsular War and at Waterloo, he became in 
turn inspired with the military ardour of his family. A 
month after the battle of Waterloo ho was appointed, by 
purchase, second lieutenant in the Biflo Brigade; and Im 
had the good fortune, in his military training, to have tho 
assistance of Captain (afterwaids Sir) H. Smith, the hero 
of Aliwttl. Having subsequently exchanged into the 13th 
Light Infantry, in 1823 Havelock departed for India; and 
in the Burmese War, which broke out in 1824, ho was 
appointed deputy-assistant adjutant-general. He was 
present at the actions of Nnpadec, Patanugoh, and Peghan. 
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nn accomplished scliolar and a linpiist, Havelock, in 
1827, j)ublisljed the “History of the Ava Campaigns,” 
which was remarkable for the freedom of its comments on 
the riremnstances of the war. Notwithstanding the talents 
he everywhere exhibited, and the learning he displayed on 
his passing for languages at the College of Calcutta, he 
remained for twcnty-tliree yeai’S a subaltern. About this 
])eriod nn army was collected for the iiiv:isi<m of Afghani- 
stan. Havel(»ek accompanied the British forces, and was 
jiiesent at tljc capture of Ghazni and Cabnl. lie after- 
wards published a “ Narrative of the Afghan Campaign,” 
which was highly appreciated for its style and fidelity. 
On tlie s(*coiid invasion of Afghanistan Havelock 'vv'as sent 
1(> -join 8ir R. Sale at Jcllalabad, and was present at the 
various encounters with the Ghilzais. He had alH<» the 
chief direction, under General Sale, of the mcnioraldc do- 
fciico of that place, of which he wrote the despatches, so 
highly commended by Sir G. Murray. In the crowning 
attack upon Ihc forces «)f Akbar Khan and their final de- 
feat, Havelock commanded the right column, and broke the 
enemy’s lines before the main forces of tlic British could 
<‘nter into action. Kov this gallant deed he was made a 
companion of the Bath, and gazetted to a brevet-majority. 

In llio following year Havelock >vas promoted to 
a Vi'gimcntal majority, and nominated iuter])retcr of tlie 
IVrsian lniignag«i to the commaiider-in-chicf. Sir Hugh 
iiongli. Ill 1 844 he w.is promoted to the rank of lieutenant- 
colonel by brevet. In 184/} he was actively engaged in 
the war ngaiiist the Sikhs, and took a conspieuons part 
In tlie battles of Moodkee, I'iroz.shali, and Sohraon, in 
which he had throe horses shot under him. He was 
afterwards app<»intcd deputy-ad jntant-general of the quCMUi’s 
troops at Bombay; hut twenty-five, yiiars of evcr-active ser- 
vice beginning to make an impression on his constitution, 
lie visited Europe for the renovation of his health. On his 
return to Bom hay, in 1851, he was made hrevet-coUmel, 
and ajipointed, through tho interest of T/ird Ilardiiige, 
KjnMrtermaster-general and adjutant-general of tlie (pieen’s 
troops in India. During tlic short war with Tersia in 1857 
Sir Henry had the (command of the second division, and 
was engaged in the action of Mohammerah. IVaec with 
I’crsia was hardly concluded wh^n the sanguinary rebellion 
■<if the Indian Sepoys broke out, and Havelock at once 
hastened to Calcutta, where Iks was chosen to command a 
small movable column at Alkdiahad, to quell the risings in 
that district and to advance to the rescue of Lucknow and 
'Cawnpore. At tlie head of about 2000 men lie advanced 
against the rebtds, and though opposed by overwholmiug 
iimnhers he defeated tlicm in eight battles, took about 100 
pieces of cannon, recaptured Cnwnpore, though he Avas im- 
alilo to prevent the massaevo of the women and children 
there, nnd moved on towards Lucknow, nntii the diminished 
state of his forces compelled him to retire. Reinforced 
by General Outram, who generously refused to supcrswle 
Jiim in command, 1 fought his way througii to Lucknow, 
but was besieged tliere by the mutincjers until tlie place 
Avas finally relieved by Sir Colin Camjibell. A few days 
nftcr the final relief Havelock died of dysentery, 22nd 
November, 1857. A pension of £1000 a year was granted 
to his Avidow, and a baronetcy and a pension of a similar 
amount Avas given to his son. A bravo and able soldier, he 
is perhaps more celebrated for liis pure, strong religious 
hiitli. 

HA'VJEIt, in Scotch law, is one who holds a deed,Avrit- 
ing, <»r other document required in a cause, either for in- 
spection or in evidence, and who is called upon to exhibit it 
judicially. The right of litigants to call on third parties 
to produce documents in tlieir possession is regulated by 
tlie same principles ns those which compel their attendance 
as witnesses. 'J’he law of Scotland affords the most ample 
means for enforcing production, or at least exhibition, of 
documents required liy litigants for tho duo ascertainment 


of llicir rights. Both plaintiff and defendant must with 
their pleadings produce all documents on which tliey found, 
if in their possession, nnd in trials by jury all documents 
on which either party intends to found must be lodged in 
court eight days before the trial. When therefore a judge* 
allows a proof or appoints a case to be tried, he at tin* same 
time that he grants diligence for citation of witnesses includes 
in it a power to summon havers, for the purpose of pro- 
ducing documents; indeed the interlocutor allowing proof 
or ordering trial is now of itself sufficient warrant to cite 
liaA'crs as well as witnesses. Before oven the case is set 
down for trial, and during tho preparation of the pleadings, 
the court may, on cause shown, order either party to jiro- 
duce documents in Jiis possession or within his power, and 
may grant diligence against third parties to compel pro- 
duction of doeuinents. Parties cited as havers must eitls r 
produce the dociunciits or depose where tliey are or when* 
they Bii])pc)sc they are, how if they once had them they 
came to lose them, and generally give such infonnalion as 
they can to enable them to be traced out. ConfidciitialitA 
as a ground for non-production is not- readily snstained, 
nnd never to the effect of defeating the cuds of substantial 
justiee. When business books or the like are called for, tlie 
judge or Commissioner taking the exainlnation of havers 
will, to save unnecessary publicity or inconvenience, appoint 
extracts of wbat is ii(‘eessaiy to be ninde and lodged in court. 

HAV'ERFORDWEST (called by the Welsh Hid- 
fordtl) is the capital of the county of Pembroke, iiiui 
;i municipal borough ot ^Vales. It is situated on the 
West Cleddaii, 14 miles S. by K. from Fishguard, nnd 
27() from London by the Great Western Railway. Tho 
blreels arc narrow and steej), but avoII paved and clenn, 
and the toAvn contains many excellent residences. 'J'he 
Church of St. Mary, a tine catli(‘(lral-like structure of 
pointed architect lire, surmounted by a largo square tower, 
Avas re. tored and decorated in 1801. St. Martinis, an ex- 
lensiv(‘ and lofty hnililing, apparently a former app(*ndago 
to tho castle, has a tower and spire. The AA'hole building 
Avas lliorouglily restored in 1 805. There i.s another parish 
church and several dissenting ebajuds. The graiiiinur- 
school is a handsome building. There are also a school of 
industry, literary institute, liospital, and lunatic asylum. 
There arc the remains of a castle built in the fourteenth 
century. The river is navigable at spring-tides to Ha\'er- 
fordwest, for ve.sscls of 100 tons burden ; at neaps, for 
tlio.so a little above, 30 tons. There are some export.^ of 
gniiii, coal, cattle, and butter. The inuiiicijuil borough is 
governed by four aldermen and twelve councillors. Hjiatj-- 
fordwest, along with Narberth aim Fishguard, formerly 
returned one member to Parliament, but AA^as merged 
ill the comity in 1885. The ]»opulalion in 1881 was 
C398. Haverfordwest is a county in itself, and was 
anciently the capital of the Flemish possessions in Pem- 
brokeshire. Its castle was erected by Gilbert do Chiro, 
first earl of Pembroke, in Hie fourteenth century. 

HAVBR'SXAK CANALS. Sec Bonk. 

HAVRE, LE, or HAVRE-DE-GRACE, a largo 
commercial town and fortified seaport in the department 
of Seine-liifcricuie in France, stands in a low marsliy spot 
on the southern shoie of tho English Ciianiiel, at the 
embonehure and on the right bank of the Seine, and is 
distant by railway 184 miles from Paris, and 24 west from 
Rouen. It had 105, 8(17 inhabitants in 1882, On the 
decline of Harflcnr in the latter half of the fifteenth cen- 
tury, Louis XII. in 1609 laid tho foundation of Havre, 
llircAv np some fortifications, nnd built two short jetties. 
His suceesBor, Francis I., by the sums he expended on tlio 
town and the great privileges he conferred upon it, is 
liowever to be looked on as the true founder of IlaATe. In 
his reign the new city was in great measure built, tho 
harbours improved, the town-hall and the ramparts erected, 
and the Tower of Francis J., which still exists, constructed 
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for tlio defence of the harbour. In 1502 the Prince de 
Coiuie betrayed the town to (^uei'n Elizabeth, wdio giir- 
rihoned it with 0000 troops undtjr Dudley, earl of Warwick. 

English were forced to capitulate in 1603, but carried 
away as a memorial of their 0(;cupation the archives of the 
town. Louis XIll. added to the fortifications, and built a 
citadel, which was afterwards rebuilt on a new plan by 
Older of Cardinal Richelieu. Under Louis XIV. the extent 
of the town was nearly doubled ; part of the fortifioations 
and the old gate of Ingouville wore demolished, a new | 
<iuarter built, and the citadd converted into an immense 
military quarter, which comprised an arsenal, governor's 
residence, ammunition stores, and largo barracks, forming 
together a spacious and liandsonin square round tlic i^Iacc 
il Armos. Other fortifications were afterwards creeled, 
but as lli(*y became a nuisance from tlie obstruction they 
]»ri‘sented to the extension of the town, they were demol- 
ished, and Havre absorbed the nciglibouriiig commtnies 
of Ingouville and Graville nieure. 

'J'ho town is entered by several gates willi drawbridges, 
of which llio Porte Royale, in femn of a triunipbal arch, is 
the most remarkahle. 'Phe old part of the town, which is 
built round the liarbour, presents regular but narrow streets. 
'J'iie wooden lioiises, of which it was formerly composed, 
have gradually given way to more t.oIid and sightl}' struc- 
♦ uics. The new part is buiJt on a regular plan; the 
streets Are wide, cross each other at right angles, and 
)irt‘scut several handsome houses. 3'lie principal street in 
JIavre is the Rue do Paris, There are few buildings that 
<m11 for special notice; besides those already mentioned 
j'aay be named the church of Notre Dame, tlic city ball, 
iniuision-boiisc, law’ courts, custom-house, exchange, ^hc ^ 
great tobacco factory ou the Quai d’Orlcans, the bonding j 
warebouseh, the public library, which contains about 
40,001) volumes, the theatre, and the Frascati baths on the 
p(‘a -shore. Tribunals of first instance and of commerce 
:ire held in the town, which has also a chamber of com- 
iiiereo, a naval school of the first class, a school of applied 
geometry, several insurance offices, &c. 

A singular local phenomenon respi'cting the tide, w’hicli 
rises at llavre to 20 and even 27 feet, gives an important 
advantage to the harbour. It results from the position of 
I lie harbour with respt‘ct to the Seine. The tide, having 
reached its maximum, continues fuU for ihirc hours, in 
consequence of the strong current of the river damming np 
the water ill the channel funned by tli<? jetties ; and this 
<'xeeption to tlie general tidal law gives vessels leaving the 
liarbour time to reach tlie sea, even against a lu'ad W’ind, 
in a single tide. The fine quays which border the docks 
are alw'ays lined with vessels, and present a scene of great 
l)iisiu(\s8 activity. 

'l‘hc harbour of Havre is one of the most accessible in 
France. It is entered by a narrow clianiiel, formed by tw’o 
long jetties, which run nearly cast and west, and are built 
between two banks of shingle. Owing to the current 
little dredging is required. The ebannel leadvS to the 
outer harbour, which has capacious w'ct docks. The largest 
is L'Eurc, which contains 700,000 square feet. An im- 
ineiiso dry dock has been made to obviate the necessity of 
hciiding largo steamers to Southampton for repairs. 

llavre has become the Liverpool of Franco os the prin- 
cipal port of communication with transatlantic countries. 
It receives the gi*eate.r part of all the cotton imported into 
I’rance, ships most of the French exports to America, and, 
generally speaking, possesses about a fifth of the entire 
trade of the country. The imports consist chiefly of cotton, 
^pice8, cofTee, tea, sugar, timber, coal (from England), &c.; 
and the exports of Frcncli manufactured goods, wine, 
brandy, oil, |jewelry, provisions, &c. It has direct com- 
niuiiieation with Great Britain, Holland, Hamburg, Portu- 
gal, Mexico, Brazil, United States, and India. The total 
number of vessels which annually enter and clear from the 


port is about 0500, of over 2,000,000 tons burden. The 
entrance to the harbour has been widened to over 320 feet. 
Its cxcclluiil canal and railway facilities have also greatly 
.added to the cominerfial advantages of the port. The 
town has extensive manufactories of paper, sulphuric acid, 
tobacco, cotton goods, starch, lace, oil, machinery, ropes, 
and salt. Tliere arc also some sugar refineries, iron 
foundries, nml several bhipbuilding yoi'ds. which have con- 
structed some of the best sailing vessels and swiftest 
steamers belonging to Fraiiee. 

It Avas feared, after the Germans bad captured Amiens 
ill October, 1870, that their next operations would be 
directed against ITavrf*. 'I’lio fortiiieations were therefore 
put in a thorough state of preparation for defence, and 
the usual precautions of eartliworks, &,c., added. General 
Faidhcrbe was at the time in command of the northern 
French forces, which liad retreated to the shelter of 0am- 
In’ai, Arras, Lille, and other fortresses ; and in order to 
draw oflT tlie Germans from Havre he collected his army 
and made a rapid descent upon Amiens, fighting a severo 
battle at Qnenicnx, a few miles from the former town. 
Apprehensions for the second French seaport Avere thus 
allaj'od for a time, and in fact no serious effort was made 
against it during the AA*ar. Tlio most remarkable ejnsode 
of the AA’ar for Havre was the blockade of tlic port by the 
French themselves, a fear existing lest it might be cajitured 
by the Germans and used us a base of operations or 
supplievs. 

HAWAI'l, formerly called Oirhyhee, the south-eastern- 
most and the largebt of the Avliole group of the Sandwich 
Islands, which are sometimes known as the HaAA'aiian 
Islands. In form it ap}>roaclies to a triangle, is nearly 
100 miles bmg from south to north, and about 80 miles 
wide in the broadest part. The chief toAvn is Hilo. 'I'hc 
interior is occupied by a table-laud 8000 feet above the 
sca-Icvel, chiefly cov(*red AA-itli lava and uslies, but in some 
jilaces oA’crgrown Avith Avanti trees, or paper-mul berry trees. 
The edges of this table-land are distant 20 or 25 miles 
from tlie sea. On the table-land are many lofty mountixins, 
of W’liicli Mauna Kea attains an elevation of 14,000 feet, 
and i\Iaiina J.o:i 13,7 flO fijet ; they are all volcanic. Tlie latter 
lias tAvo craters, the lower of Avhicli is cnlltid Kilauea, and 
is A'eiy reinarkalile. It is not, like other volcanic craters, 
a cone, but u »4epn*ssiori Im'Iow the general surface of < he 
slope, of somcAvIiat irregular shape, Avith almost perpen- 
I dicular sides. The clcA’ation Avhere this vast jiit occurs is 
3873 feet above the sea-lcvel. The steep descent to the 
crater is intcrrnpled by two narrow* plains or ledges, tla? 
first of AAdiich is 715 feet bolow' the upper surface, and tint 
next about 100 feet. The crater contains two lakes, the 
i surfaces of Avbicli are 43 feet bcloAv the last-mentioned 
ledge. The smaller lake is nearly of a circular form, and 
311) y.ards across ; the larger is 1100 yards long, and in one 
p.art about 700 yards Avide. These lakes are vast caldrons 
of lava in a slate of furious ebullition, sometimes spouting 
up to the height of 70 feet. The fiery waves run Avitli a 
steady current at the rate of nearly 3| miles per hour 
BOUtbvA'nrd, enter a wide abyss, and fall into the sea in 
lO'* 12' N. lat. From ]85fl to 18, OI) it avjis in a constant 
state of eruption, »)fluring a sublime but terrifying spectacle. 
It was also in a state of jiartial eruption when visited by 
Miss Bird in 1875, and by jMiss Gordon Gumming in 
1881. From tlic edges of the table land the country has a 
gradual slope to the sea. The higher part of this slope is 
covered witli dense forests, consisting chiefly of several 
species of acacia, Avhieh attain a gi*eat size, and of which 
the cauocs of the natives arc made. The low’cr part of 
the slope*, and the strip of land thence to the sea, have a 
fertile soil and a great variety of productions. The north- 
east coast is mostly bold and steep, the other coasts arc 
inclined. Byron Bay, on the eastern shore, is a spacious 
harbour which lies south and north; it is protected from 
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tlic! north-east wind hy a coral roof. Two mournful inci- 
d(*nts arc connected with Ihiwaii Island — the death of 
Captfihi Cook, in 1779, from an attack of the natives, and 
of Air. Doufjlas, a ScoLeh botanist, who in 1M34 fell into 
n bnlloek-traj), and was horribly mutilated by an infuriated 
captured animal. In 1 S74 an obelisk monument wi»s erected 
to tlie memory of Cii})taiji Cook close to. the spot on wliicli 
he met his death. 

HAWABDEN (pronounced JIur'dvn\ a town of Wales 
in the county of riint, is situated fi miles W. of Chester 
Mini 187 J miles from London, hein^ li mile from the 
(^>ue<‘nsfenT station of the J^ondon and North-western 
Ihiilway. It is chiclly kiu»wn as havinfj in its vicinity 
the residence of ^Ir. W. K. (Ihidstone. This residence, 
the modern Ilawarden Castle, is built near the ruins of an 
aneient castle of the time of the ConqneroJ-. The popula- 
tion of the parish in 188 1 was 7087. 

HAWFINCH {Coccothramte^ or Crosheak, 

is one of the larj;est birds of the Finch family (FiiiN<;iii- 
1.1 d.t:), being about 7 inches in length. It is widely 
distributed, being found thnmgliout Kiirope, in Asia as 
far east as Jujian, and in Northern Africa. The hav\iineh 
is the only species of the genus Coeeothraa.stes, as the 
.Ta 2 )aneHe form, till reeenlly made a distinct species, emmot 
be sejiarated from il- 

'I'lio hawfinch lias the top of the head, the na]u* of the 
neck, the rump, and upjicr tail-coverts fawn colour; the 



Ilawiinch {Coceothraustt s vulgaris), 

back of the neck gray, the hack chestnut-brown, and 
the lower surface ])ale imlnu'g- brown; I'ound the btise of tlie 
bill (here is a black line, from wliicli a patch extends on 
each side to the eye; the throat also presents a black 
pntcJi ; tJie wings are black, with the larger W'ing-coverts 
white, and the fifth and four following primaries exhibit a 
very 2 >eculhir form, being notched at the lip on the inside, 
and terminated on the outside with elongated and curved 
bai'bs, which form a sort of hook. 'I'hc tail feathers are 
black at the base and white at the ti^i, except the two 
middle ones, wideh irc grayisb-hrowu with wdiite apices. 
The female is peiicrally like the male, but with the colours 
much loss brilliant. 

The young of the year before the moult arc very different 
in tlicir plumage from the adult birds. The throat is 
yellow; the face, cliceks, and summit of tlm head dirty 
ytillowish ; tliQ lower 2 )arts wliite or whitish ; the sides 
marked with small brown streaks, with W'hich all tlio 
feathers are Icmiijmted. As the young bird advances in 
age, some red vinous feathers appear disposed irregularly 
upon belly; the upper parts are of a tarnished brown 
spotted with dirty yellowish ; the bill is whitish brown, ex- 
ee}>t at the }>oint, where it is dtsep brown. 

In our island tin! hawfinch is not often to he seen, 
)»robably niore on account of its recluse habits than its 
actual rarity.^ It was once thought that this bird was 
only an occnsional visitant, but it lias been satisfactorily 
proved that it is not migratory, hut remains with us during 


the whole year, inhabiting dense ^voods, and invarialily 
2 )erching on the tojimost branches of the tallest trees ; it 
jiuiids, however, in dcns(5 hushes. Its nest is comiiosed 
of twags, inteimixed with a larger or smaller (jnantity <tf 
fragments of gray lichen ; the latter is never wanting, and 
sometimes constitutes the greater 2 >mt of the nest. The 
materials ani loosely put together, and the cavity is lined 
witli line roots and hair. Tho eggs are from fonr to six 
ill number, of n pale olivo colour, spotted with black, and 
streaked with gray. Hard seeds and kernels form the 
2 mnci 2 )al food of tho hawfinch or grosbeak, but it feeds 
also on the lu rries of tho hawthorn, whence its nairn*. 

HAW'XCK, a town of Scotland, in the county of 
Koxbnrgh, situated about 10 miles S.W. from Jedhnrgii. 
f>3 miles S.S.K. from Edinburgh by th« North Hrilish 
Ihiilway, and 310 N.N.W. of London. It is situated on 
both hanks of the Teviot, at the junction of the Slitvig. 
which Hows through the towm. 'I'hc idaee is well built, 
and the Teviot is here crossed by several bridg<'S. Theie 
are also two bridges, one of which is very ancient, over 
the Slitrig. llesides the 2 >arish clitiveh, vvhiidi was restored 
in 1880, there are numerous other churches and 2 )laces of 
\vorshi 2 >, many of them being handsome buildings. The 
town also contains a town-hall, an (‘xchange, grammar- 
school, jmblic library, banks, agricultural society, and a 
school of arts. Thu hon.ses, being built of stone and 
slated, give the town a substantial thriving appearanei-. 
Hawick was formerly as distinguished for nursery and 
seed culture as it is now for ils woollen mannfactiires, o 
department of industry which owes its origin to tlie eom- 
inand of water 2 )Ower whieli the Teviot and Slitrig afford, 
and to the w'ool- growing distviet in the midst of wdiieh 
llaw’iek is situated. The nianufaehire of the cloths called 
I’vveeds is carried on very extensively, and there are many 
rcsident manufacturers and wdiolesaU* nierehnnls engaged 
in it, Tho towm was formerly this eldef scat of the hosiery 
trade in Scotland, hut this has soniewdiat declined. Flannc'ls, 
plaids, shawls, blankets, and other woollen goods ai‘ 0 , how 
ever made in largo quantities. It has been a burgh of 
barony from a very i‘avly date, but its ancient muniei})al 
eorpomlion was reformed by special Act of Parliament in 
18<) 1. Since the Scotch Keforni Ac!t of 18(18 it has remained 
I the head of a 2 >aTliamontary district of burglis, returning one 
I member, consisting of Hawick, Selkirk, and Galashiels (the 
I two latter in Selkirkshire). The jiopulalion of ITawiek iu 
1881 WHS 1 (5,184, and the nun dicr of voters averages about 
2o0((. The feudal superiority of the burgh descended 
to the barons of lliiccleuch till 1747, when, all hereditary 
jurisdiction being abolished by Act of Parliament, the 
Duke of Bucclcuch received £400 in compensation for the 
regality. Being a border town, ami consequently of old 
exposed to attacks from the English, tho houses wei'c 
luicicntly built with stone walls and vaulted below, without 
any dour to the street, hut having an archway giving access 
j to a courtyard behind, from which alone cntrauco to tho 
liouse was obtained. Of these structures a few specimens 
yet remain. Hawick was burned down in 1418, It 
I suffered severely in 1544, when the whole district of 
Teviotdalo was laid w'aste bj” the English. To prevent, 
its occupation by the troops of the Earl of Surrey, in 
1570, the iiiliabltaiits themselves tore off the thatch from 
the roofs of the houses, and set lire to it on the streets, 
by which, with tlic exeeptiou of the Black Tower, now a 
hotel, the. whole town was completely consumed. The 
inliabitunts of Hawick mustered strong at the battle 
Flodde.n, and were there nearly extirpated ; but (ho sur- 
vivors succeeded in rescuing tlicir standard, whicli is still 
carefully preserved. 

There is an artificial mound of earth situated at the 
wcslcm extremity of tho town, called “ tho Mote,” used 
in ancient times for meetings Wh judicial and delibera- 
tive. Brunxhohn Castle, the ancient seat of the Scotts of 
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Ruceleucli, and celebrated in “The Lay of the Last Jlin- 
Blrcl,” is situated wiihi#2 miles of the (own, 

HAWK is a name often applied to all the FALroxiniic 
except the eagles. In a restricted sense the word may be 
Applied to the members of the subfamily Aecipitrin®. This 
subfamily is distinguished by tiio possession of long legs 
and short wings; the bill is short, curves directly from 
tlie cere, and is never notched. The sexes vary greatly in 
size. 'I'lic species arc numerous and world-wide in distri- 
bution. The important species are noticed under Gos- 
hawk (Astur) and SrAUUow-llAWK (Accipitcr). 

HAWK MOTHS (Sphingid®) is a family of lepidop- 
terous insects, known also by the name of the Sphinx 
Moths. The body is thick and stout ; the antennsu are 
thickened in the middle or tow’nrds the end, and terminate 
ncutcl}^ The wings are long and narrow, and traversed 
l>y slriJiig nervnres. The thorax and abdomen are covered 
will) a tliick velvety pile. Tlie liahits of some are iioctur- 
Diil, of Olliers diurnal. The metamorphosis is complete. 
'I'lic caterpillar lives on the leaves of shrubs and trees, 
ami has nearly always a jiointcd horn on tlie back of 
the last segment bnt one. The name Hawk Moth is duo 
to the swiftness of tlight of these moths; the name Sphinx 
Motli to tlie peculiar position assumed wlieii at rest by the 
caterpillars of some. Many hawk moths arc found in 
riritain, and of these the largest and best known is the 
l>ealh*s-head Moth (^Acherontia afropos). This splendid 
niotli, having a span of wings of about 5 iiielies, owes its 
singular name to a pattern in tlio tliorax presenting con- 
siderable resemblance to a human skull figured in gray on 
a black ground. Tlie fore wings are dark brown, with 
blac,k and yellow markings ; tlie liind wings are bull’, with 
two black bars. Tlie body is broad, and the antennro 
filiort and hooked. The caterpillar is of imonnous size, 
green, with pink stripes on the sides. Tlic death’s-head 
moth has the power of emitting a 8([ueaklng sound. It 
fiometiines enters hives and consumes the bees’ stores; 
and its peculiar note, not unlike Hint of the cpieen bee, 
is thought to overawe the >vorkers. This moth is very 
plentiful ill Kent. The Eyed Hawk Moth (J^merintkus 
ocellatus), anotiier British specie.^, owes its luame to the 
presence near the hinder angle of each hind wing of a 
dark patch inclosing an cye-like spot of a pale bluish 
colour. Tlie Prtvict Mhtu (^Sphinx liffusiri) is so called 
from its caterpillar feeding on the leaves of the privet. 
The Elephant Hn>vk Moth (Chairocnmpa elpenor^ owes 
both its common English name and its generic name (liog- 
eatcrpillai*) to tlio tapering and retractile, character of the 
front segments. Anotiier English species, somewhat rarer, 
is the Small Elephant Hawk Moth (Chcsrocampa porccllusy 
The JIuMMi^u-BiuD Motu {^Mucroylo^sa HeVataruni)^ a 
tolerably common British species, is tlic representative of 
a group of hawk moths tliat resemble hurniiiiug-birds so 
closely on the wing os to he constantly mistaken for them. 

HAWKING. Sco Faiatonuy. 

HAW'KINSt SIR JOHN, a distingnlslied seaman 
of the reign of Elizabeth, was born in Flymouth in 1620. 
His youth was spent in trading to Spain, Portugal, and 
the Canaries. With the assistance of some morcliants he 
fitted ont a small squadron in 15G2, and obtained, partly 
by purchase and partly by force, a cargo of 800 negroes, 
whom he carried to Hispaniola, and there sold. This, wc 
believe, was the first adventure of Englishmen in that in- 
human traffic^ He made a second voyage in 1564, and a 
third in 1667; the latter turned out uiifortmiately. Ho 
was attacked by the Spanish authorities in the port of San 
Juan do Ulloa, and saved but two ships of his squadron, 
with which, after suffering great hardships, he returned to 
England in January', 1568. In 1588 he served as rear- 
admiral against the Spanish Armada, and was rewarded 
with the honour of knighthood. X^eing sent with Frobisher 
in 1590 to intercept the Plate fleet and harass the trade of 


Spain, he failed in the first object, but succeeded in the 
second. In 1595 ho was appointed, jointly with Drake, to 
command a nunc im^iortaiit expedition against the Spanish 
settlements in the West Indies. This enterprise proved 
fatal to both these liitlinrto successful commanders. [See 
Duake.^ Hawkins died ‘ilst November, 1506. lie sat 
in Parliament for Plymouth, and founded an hospital at 
Chatliam for poor and sick scairiini. 

HAW^KINS, SIR JOHN, a biogi'apher of Johnson 
and an historian of music, was burn on tlio 80th M!U'<‘h, 
1719. He was articled to an attorney, and remained in 
the law till 1759, wlicu he retired with a competent for- 
tune. While ill the law he cultivated tin* study of music, 
and associated W'ith Dr. Johnson and other literary men. 
Between 1769 and 1772 he served as a Middlesex magi.s- 
trate, and It was for his eihcieaey in this ofhcc that he was 
knighted. 

Sir John Hawkins then set .seriously about fini.shing :i 
work which gained European reputation — his “ History of 
Music,” which appeared in 1776, in five quarto volumes, 
under the title of “ A General History of the Science nnd 
Practice of Music.” Sir John Hawkins’ entire histniy 
appeared in the siune year a.s the first volume of Dr. Bur- 
ney’s history ; and the readable style of the latter at onco 
muliily elevated it above the really more useful though 
more diflicnlt book of Hawkins in the popular estimation. 
Hawkins was republished in 1853; Burney is not worth 
the labour. He afterw'ards issued an edition of Wal- 
ton’s “Angler” and a “Life of Dr. Johnson.” He inir- 
chased and presented to the Biitisli Museum the valuable 
mii.sieal libnuy of Dr. Pepusch. Ho died in 1789, leaving 
behind him a high character both for moral and intellectual 
qualities. 

HAWK'WOOD» SIR JOHN, a famous English rr>7t- 
doUiere ov free lance of the middle ages, was born about 
1324 at llcdingliam, Essex, bis father being a tanner. Hu 
was knighted at Poitiers. At the peace of Bretigny (1 369) 
he joined the free lances ravaging llie south of France, and 
eventually proceeded to Italian ground. Ho w'as at the 
time euplain of his hand, and took service for pay under 
first one republic and then the other, fighting fairly through 
each engagement, however, though his next campaign might 
he under tlic banners of his former foes, if they had out- 
bidden those 1)0 was serving. Ho rendered 8on)e services 
to the pope, and w'as rewiu’ded with lands near Kavenna, 
where he settled. Ilis ii.sual Italian name is Acute ^ an 
endeavour after llawkwood which is sufficiently funny, 
hut wliicli is beaten by the otlier name he hears, a transla- 
tion of his patronymic into Falcone di Jioaco. In 1380 
he definitely assumed command of the annies of Florence, 
having shown himself the most consummate captain of 
his time. His gi’cutest feat was a remarkable retreat from 
Milan in 13‘Jl,wl]cn he brought his aimy out of apparently 
insnniioun table dangers. He won twenty-two pitched battles 
and was only onco defeated. He died in 1894, and was 
buried with great splendour by the republic of Florence. 

HAW'SBR. HAWSE. A hawser is a largo ki))d of 
rope differing from a cjible as consisting of only throe 
strands, whereas a cable has no less than nine. A hawser 
may of course bo as thick as a cable, its thickness depend- 
ing upon the amount of yarns put into each strand. A 
cable may be regarded as composed of three thiii hawsers. 

The word hawser means a cable used at the hawse ; and 
the hawse is the sea space immediately in front of a ship 
at anclior by two cables at the bows, so that it is some- 
times complained of another ship that “ she anchored in 
our haw.se,” as rumiiug a danger of fouling the anchor- 
cables, &C. The word comes from hols (Icelandic, Danish, 
and German for neck), meaning neck or bow of a ship. 
Halse-holcs, or hawse-holes, arc holes in the bow, and 
})a1scrs or hawsers rope.s passing through such holes. 

HAWTHORN, See Crat^gus. 
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HAW^THORNK, NATHANIEL, n distliifnii^hcd 
Animr.'in author, was born at Salem, MassachuHetts, 
4th .Tilly, 1«()4. Ho, waa educated at Bowdoin Collc^^e, 
Brunswick, Maine, w'herelio ijraduiitcd in 1825, having; for 
classmates Henry W. Iionj[;felIow, John S. C. Abbot, and 
Franklin Pierce. It had been his desire from his boyhood 
to become an author, and after Jeavin;^ eolle;;e he commenced 
liis literary career by w’riting f<ir The Token^ a holiday 
annual, and in 1837 a collection of his writings was pub- 
lished under the title of “Twice-told Tales.” It was 
favourably reviewed by his friend, the poet Lon!:;fellow, but 
met W'ith only moderate success. Tu 181 1 he published a 
collection of stories for children under the title of “ Grand- 
father's Chair,” and the same year he joined the industrial 
community of Brook Farm, stuyin" tlicre twelve months. 
Ill 184.3 he married Miss Sophia Peabody, and look up his 
residence in an old parsonage at Concord, Massachusetts, 
■which had formerly been the abode of I'miersoii. In 1H42 
he published a second portion of “ Grandfather’s Chair,” 
in 1845 a second part of “Twice-told Tales,” and in 1848 
a cullcctiou of his writings under the title suggested by his 
dwelling-place of “Mosses from an Old Manse.” In the 
same year ho was up]iointcd surveyor of cnstoins at 
fcJaleni, where he remained until tlie cliangc of administra- 
tion in 1 850. Tins year was marked by tlie publication 
of Ins powerful romance, “'riie Scailet Letter,” and in 
J851 tlierc appeared “The House with tlie »Sevcii Gables,” 
works wliicli caused his genius to be fully recognized both 
in America and England. “ The Wouderhook for Boys 
and Girls ” and “ True Stories from History ” followed in 
185 1. Tlie “ Blithedale Uomaiice” — a story wliich, though 
.a lictioii, is based npon the fortunes of the Brook Farm 
coniiimnity, and contains much of an nulobiographical 
churacler — and “ 'riie Snow Image ” appealed in 1852. This 
year he also publibhed a life of Franklin Pieico, ins old 
college fritMid, wlio was tliiMi a eaudidatc for the ]»rehulency. 
In 1853, when IMorce was elected, Hawthorne received the 
appointment of consul at Liverpool, and lie remained for 
the next seven years in Ihjrope. His “ Tanglewood Tales ” 
were published in 18.03, and “ Timisforinatioii ” in 18<30. 
He returned to America in 1800, .and in 18(53 pnhlished 
his w'ork entitled “ Onr Old Homo,” in two voluiues, which 
contains iidmirahlc criticism upon English life and society 
from an American point of view. He died suddenly at 
Plymontli in Massachusetts, Ihlh May, 18(54, leaving an 
uiifinislied w'ork entitled “ Septimius FelUm,” which was 
published after his death in 1872. In his works Haw- 
thorne displays a deep knowledge of Innnaii nature, a high 
tone of morality, and above all a fantastic and .subtle 
imagination. They are .all ■u’ritton in a style of exquibito 
beauty, ease, and grace, and while he is peihaps the most 
original of the American writers of tiction, he must also 
be ranked as one of the finest prose w'riters of tbo English 
language. His name was actually Hathorne; he inserted 
the w when ho began to write for the public. 

BAY is the name given to tlio stems and leaves of 
numerous grasses and allied plants dried for tlic purpose 
of feeding cattle. In the pastoral districts of England the 
product of a largo surface of natural grass land, probably 
about 4,000,000 acres, is thus used, an additional 2,500,000 
acres being devoted to clover and nrtiticial grasses. In 
{Scotland comparatively little of tho meadow grass is con- 
verted into hay, the crops there consisting chiefly of clover 
and rye grass. The plan of making hay varies in diflerent 
I>urts. hut in England tho following is usually adopted on 
the best farms. The grass, after being ent witli the scythe 
or mowing machine, i.s shaken and spread out to dry by 
means of fmks or an implement called a tedding machine; 
towards evening it is raked up into rows, or if rain is 
threatened into sin.^!! heaps or cocks. This is repeated 
for a second or a third day when, if tlic weather be favour- 
able, tho hay will be ready for the rick. In Scotland tbo 


hay after being dried is packed first in small cocks, each 
of from 1 to 2 cwts., ton or more §f these are then united 
to form what arc called tramp -ricks, and when it has be- 
come thoroughly dry it is stored aw'ay in large stacks in 
tho lickyard. It is only when bright sunshine jirevails 
tliat h.ay can properly ho made, and the time rcquircil for 
the purpose varies according to tho W’cather ns well .as to 
tho hulk of the crop and tho quality of the land. The host 
time for gathering hay is when the grass is in bloom, as it 
then contains the largest amount of nutritive qualities. 
When left till the seed ripens the stalks become hard and 
woody, and mnch of tho sugar, gmn, and gluten are lost. 
It bos been calculated that with several of the mor(^ ini- 
])ortant grasses the food value of the hay gathen'd when 
tliey are in flower is tbri?e times as great as of tliat gallien-d 
when they liave run to seed. Great care is required in t lie 
imiking and piickiiig of hay, for if too much of the natural 
moisture of the grass is retained tlie liay becomes over- 
heated, turns brown or black, acquires unwholesome pro- 
perties, and sometimes takes firii. If put together when 
damp from rain or dew it speedily moulds and spoils. Juin^ 
is the usual month for haymaking in England and July in 
Scotland. The crop usually averages from 1 to 2 tons 
jicr acre. 

The hay harvest forms a very important item iu tho 
year’s agricultural returns, and so much is lost or spoiled 
in wet seasons that various alteinpts liave been devised for 
drying griiss by means i>f artiticial heat, or of preserving it 
w'heu it is stored in a damp stale. Of the former, one of 
the most snceessful is that designed by Mr. W\ A. Gibbs, 
a priicticiil fanner of Gillwell I’ark, Chirigford, Essex, wJio 
introduced ids system iu 1875 after liftccii years of practi- 
cal expc'riments. The apparatus is in the following form : — 
A portable stove, constinctcd of plate iron, is surmounted 
by a fan, >vhicb is ilriven by a belt from a threiv horsepower 
jiortablc stcain-i'iigiue ; the fan di-aws all the heated air 
and gases from the coke tin*, together with a volume of 
•warmed air, which passes through a chamber surrounding 
the inner chamber of the stove, and blows tho hot current, 
at a temperature of 400" I’abr. or more, into the drier. 
This resembles in general shape a straw elevator, consisting 
of a sheet -iron trough (i feet in breadtli, 20 feet Jong if 
mounted on wheels as a portable carriage, or from 40 to 
50 feel long if a fixture. The trough is raised at one end 
at a low angle, so that liay fed in at the upper end fnrtln'st 
from the stove sliall slowly travel to the lower end near tho 
.stove — this being assisted by a slow ruc.iproi'atiiig motion 
given to tlie bottom of the trongb. A ridge of trianguliu' 
section running along tlio middle of the trough divides it 
into two almost semicircular channels, so that tho Imy 
passes down in two strcanih ; the hot air issues through 
two slit apertures, one on each side of the base of thu 
middle ridge, and extending tlie entiro length of the ma- 
chine ; and the hay is kept continually stiired and shaken 
up over the hot blast by a number of small iron stirrers 
cleverly contrived to imitate the action of forks worked by 
liand. A small portable steam-engine keeps the apparaliis 
going, BO that it can be taken from field to field, or bo 
fixed pcniiancntly near tlnj hay sheds. By one of theso 
machines 2 tons of grass from a water meadow has been 
converted into finished aromatic hay of a good colour in 
less than one hour, and it is claimed on behalf of tho ap- 
paratus that tbo blast of hot air blows out dust and must, 
and serves to destroy the germs of microscopic life with 
which it is laden. The process is not intended to super- 
sede the sun and winds, but to aid wlien occasion requires 
ill the final and most important stage of hay-drying. 

Of the methods of wet storage one has already been 
described under Ensilage, and another, introduced by 
Mr. B. Nelson of Halewood, near Liverpool, is carried mm 
as follows: — When the grass is mown it may lie in swatho 
a couple of days, with a single turn over on the first day. 
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or it may be tedded over the ground soon after cutting. It 
is then gatheixsd into #]argo slack, in the raised earth base 
or staddie of which is laid an air-tigJit drain, which may 
1)0 of oartliouwarc, wood, or iron, of several inches diameter, 

* joined with cement; and this tnbe or air passage com> 
rauiiicates between an aperture in the cinitre of the staddie 
and a blowing fan situated at a short distance from the 
stack, in a building or otherwise. When the rick is 20 feet 
ill width, the aperture will be 10 feet from each side ; and 
in ciuse of a long rick more than one aperture is provided, 
the tube being continued along the middle of the staddie 
for the purpose. Each aperture is fitted with a sliding 
lid, like the door of a kitchen-rango damper, and can he 
opened or closed by a lod extending outside the bottom of 
tlie rick. In stacking the hay a vertical air-shaft or chim- 
ney is formed over each aperture, by the common method 
of drawing up a sack of stnaw or a round chaff-basket as 
the building of the rick proceeds ; but these ventilating 
Hues are curried up to only half the height of the stack. 
The object of this arrangement is tlint when the exhaust 
fan is set in motion, drawing air from the underground 
pipe and rarefying tho air in the chimney, the replacement 
of that air can conic only by currents penetrating tlie rick 
from the outside walls and roof, and gradually converging 
into the chimney in the centre. By this suction of hot air 
and moisture out of the middle of tlio mass, cold air is 
induced to enter the slack at all points and to seek the 
central Hue, bearing with it the excess of heat and the 
moisture, and cooling tho whole substance of tho riek. No 
great force is required fur this, and one horse working a 
fnn by means of an ordinary chaff-cutter horse-gear and 
iuLermediato speed-gear, will do well ; and two men turn- 
ing a corn-dressing machine fan arranged in connection 
with the air-tuhe have been able to ac-complish all that 
was wanted for cooling '"a stuck. With a gentle exhaust 
the atmospheric air is caused to permeate every part of the 
rick in ample quantity for keeping down the temperature 
of the fermenting gross. In order that tho temperature 
may be readily ascertained w’hen tho stack is built, wooden 
tubes are laid at various beights, of bore largo enough to 
admit a thermometer to be introduced on a lath, these 
tubes Teaching horizontally from tho outside to the centre ; 
and thus the heat of all portions of tho stack can be ex- 
amined. A temperature of 100^' is considered the viaxiinum 
at whicli it is advisable to h't tlic fermentation w^ork, the 
fan being set in operation at any heat approaching this. 
Of the different systems, that of converting the hay into 
eiihiUigo seems to ho regarded with tho most favour, but 
the importuiicc of the subject is such that it is to be hoped 
that all methods will be thoroughly tested by experiments 
on an extended scale. If the faimcr could bo made only 
pai'tially independent of tho weather in this matter an 
enormous advantage W’ould be secured. 

HAYBOTB, on ancient agricultural term to signify tho 
right of a tenant, or other person, to take buslics, wood, 
&C., for repairing fences, gates, and such like. 

HAY FEVin or SUMBIKR CATARRH arc names 
given to a peculiar affection of tho mucous membrane of 
the nostrils, eyes, and the air passages of the throat and 
chest, piDducing either the symptoms of a very severe cold 
in tho head or an asthmatic oppression of the breathing, or 
both. Usually it is attended by headache, with suffusion 
of tho eyes, irritation of the nose and the back of the 
throat, sneezing, and a dry and troublesome cough. Where 
the affection assumes an asthmatic form the attacks may 
last for two or three hours at a time, tho shortness of 
breath being so extreme as to induce a fear of impending 
suffocation. No danger to life is to bo apprehended as tho 
result of attacks of this affection, and there is but little 
risk of structural injury, except in cases where the asth- 
matic symptoms ai‘o unusually prolonged and severe; but 
persons who have once suficred invariably have a return of 


the complaint if exposed, however slightly, to tho exciting 
cause. 

It is a curious eircuinstaucc that this affection is almost 
exclusively confined to Englishmen and Americans, and 
among them to such persons .as are possessed of education 
and some degree of social positi«)n. It is found that per- 
sons of nervous temperament are most liable to its attacks, 
though women, in spite of their sensitive nervous organiza- 
tion, are iimch less subject to it than men, and it has been 
clearly proved a susceptibility to this allectioii runs in 
families and is of an hereditary character. 

The disease was rec()gniz(!<i .and described early in the 
present century, and was probably in existence long before, 
but its causes were not fully understood until a com- 
paratively recent period. Tho researches, however, of 
Dr. Blackley of Manchester, hhnself a sufferer from this, 
affection, have proved that it arises frf>rn the breathing 
of air charged with the pollen of flowers and grasses. 
Dr. Blackley proved in his own case, and in those of other 
susceptible persons, that the inhalation of iiollcnjinvariably 
produced the proper symptoms of hay fever, that tln‘r(i 
W'as a direct relation betw'ecn the amount of pollen in tlio 
air and tho intensity of the symptoms, and that none of 
the other oiuscs whieli had been suspected — such as h(!ut, 
light, dust, odotirs, or ozone — could of themselves produce 
the cfuiqiluint. He further showed, by a scries of most 
careful observations, that tho pollen of rye is more potent 
than that of some of tho grasses ; that the pollen of wheat,, 
oats, and barley is also an active irritant; and that 
during the season of liay fcv(T in England 05 per cent, 
of the jjolleu floating in tlie atmosphere belongs to the 
Graininuccse, the time for the flowering of whidi is hetwci^u 
tho end of May and the latter part of July. 

In some persons, however, an attack closely resembling 
suuimer catarrh is produced by the inhalation of an) dust 
of an irritating character, while analogous disorders prevail 
in some parts of the United Stales which are caused by tho 
scout of roses or of peaches, and arc known there us roso 
fever, rose catarrh, and pcacli cold. 

The causes of this complaint being thus indicated, it 
will be obvious that the only way for those who are liablo- 
to it to escape attacks is to avoid breathing air that is 
laden with tho irritating pollen. For those whose circum- 
stances will allow of it, a visit to a suitable seaside resort 
will often remove the symptoms as if by magic, and a 
cimiso in a yaeht, when care is taken that no dry hay is 
brought on board, is almost a specific for hay fever. Of 
course the cilcct of a seaside visit will depend upon tho 
direction of tho wind, for if it blows over cultivated land 
it will bring the pollen with it; but there are several places 
in England which from their situation are not liable to 
this, and which have sjiecial reputations as places of resort 
for those liable to this ailection. 

Next to a visit to the sea the centre of a large town 
offers the most advantages, and it is a good plan to ki^ep 
indoors during the middle of the day. Dr. M<»icll Mac- 
kenzie, in his valuable work on this subject, recommends 
plugging tho nostrils with cotton-wool and wearing spec- 
tacles with large frames fitting .accurately round the orbit* 
If this plan be adopted, tho plugs should be sufficiently 
loose to allow of respiration taking place through them, soi 
that tlie mouth may be kept closed, ond they are rendered 
more effectual by being moistened with cai'bolated oik 
Dr. Blackley has invented a nasal respirator, which can be- 
worn with comfort and is scarcely noticeable Icom a short 
distance. Dr. Mackenzie also suggests tliat a fine gauzo 
veil should be worn, fastened ninnd the hat and attached 
below to an iron ring resting on the shoulders. 

The nervous irritability that induces an attack may bo 
lessened by careful attention to the general health, in such 
matters as diet, exercise, early hours, cold bathing, tho 
avoidance of cr-f atiguc, and anything of a character to 
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tlfprcss the .system, and br tlie use of suitable tonic medi- 
eines. (.»f the latter, mix vomica, quinine, arsenic, and the 
valerian.ate of zinc have all been used with .a<lvantago. 
WJiere the disease has become established in the form of 
<-iitarrh, a contimiation of quiuino, morjdda, and camphor 
fonns a powerful leincdy for affording relief, and in iiuiny 
cases creosote inhalations liave proved of service. Wliere 
it as.suines the form of asthma the distres.sing symptoms 
may he alleviated by llio inhalation of the fuin<‘.s of nitric 
paper, stramonium, or of tobacco. The latter has been 
strongly ree(»mmended both as a preventive of Ibe a.stbma 
and as a means of cutting short an attack, but it will be 
of slight bouefiL to an habitual Knioker, so that a person 
liable to this affection should never smoke tolmcco cxcejit 
for his malaily. 

HAYDN; FRANCIS JOSCFB {Franz Josef, 
usually called Joseph /fay fin .simply), the renowned eoni- 
jioser, W’as born at Kohj-an, a village on the borders of 
Austria and Tluugary, 3 1st March, 1732. llis baptismal 
register of the day following leil to the mistake, in wliieh 
even he concurred, tliat Ibis date, I.st April, was his birth- 
day ; he died at Gumpondorf, a .suburb of Vienna, 31st 
May, 1809. Ills fallicr, Matthias, was a erirtwriglit by 
trade, but suflicieiilly a musician by nature to accompany 
lji.s wife’s singing by car on tlie Juirp. Haydn’s inollier, 
Ann Marie, had been cook to the chief family in the village. 
On Sund.ays and saint-days thi.s worthy ]jair used to divert 
themselves with music, and it wa.s the delight of little 
Joseph, when lie was five years rild, to take part in their j»cr- 
forinanci*s by pretending to play on a sham liddle. A cousin 
of bis father, iiaiucdFraiikli, the sclioolrnnsler of Ilamliiirg, 
witnessed some of these family concerts, and perceived the 
boy’s musical ajititude, from the certainty with which he 
beat time and the correct intonation >vith whieii he joined 
in the song. He took the boy lujinc with him, and not 
only inslrneted him in reading and writing and the rudi- 
ments of l^atiii, but taught him to play on a real violin and 
nevcral other instnimontB. In 1740 Geo. Iteiitter, the 
kapellmei.stcr of fcit. Stojjlien’s at V’^ienna, made an excur- 
«ion to seek for voices to recruit his choir; coming to 
llttinbnrg he lieard young Haydn, was jileased uith Ins 
precocious proficiency, and gladly engaged him. Hesides 
singing in the service in public, tlie elioir had to practise 
two hours d«vily. Beyond tlie fulfilment of these dutie.s, 
Haydn had ti(» occupation; but, us it seems, with no assist- 
ance from his in.aster beyond two lessons in nil, be applied 
himself assiduously to the general study of music. When 
thirteen years old, being wholly uiit.augbt in the rules of 
composition, he wrote a mass, wliicli, when he showed it 
to Iteuttor, that functionary treated with the ridicule it 
probably deserved. fStimulutcd ratlua* than discouraged by 
this mocker}', be spent the few florins wliieb lie possessed 
in buying musical treatises, wbieb he studied as well as 
lie could unassisted. In 1748 his voico broke, and bis 
brother Michael 6Uj»plantGd him in the iwincipal parts. 
Rentier proposed to preserve liis soprano voice by muti- 
lation, A practice formerly so common and even now 
occasionally practised in Italy, bnt he indignantly refused. 
Keulter sought therefore to get rid of liini. Accounts 
differ as to the date and the cause of his quitting the 
cathedral. The likeliest appears to be that in 1751 ho 
played the practical joke on another member of the choir 
of cutting off the tail of his wig ; and the subject of this 
trick complained of it so loudly tliat poor Haydn was 
expelled at a moment’s notice, and thus found himself 
suddenly thrown out of boai-d and lodging and occupation, 
alone in the street, on a winter’s night Keller, a wig- 
maker, who rented a single room and a loft, invited Haydn 
to sleep in the latter, and offered him a place at his table. 
In this mean abode, with neither fireplace nor window, the 
young musician had the luxury of a harpsichord; and, 
when the weather w'us W'arm enough for him to be out of 


bed, he pursued liis darling study with move earnestness 
than ever. The first six sonatas of Emmanuel Bach now 
engaged bis attention ; and, w’hilo he practised them to 
ex«Tci.se his fingers, he gleaned from them, as he used 
afterwards to declare, the principles of musical coiislnic- 
tion, h)r Ihe development of which the art owes more l<i 
his subsequent exertions than to the labours of any other 
composer. He obtained some pupils, and wnito for their 
use bix trios .md some otlicr instrum<*nlal picce.s, which 
appear to have b(*cn liis first completed productions. In 
this year, 1751, ho Immgbt out bis first «»pera, “ Der 
Kiiimme Teufel,” forw'bich heM'.a.s p:iid twenty-four due.ats, 
liaving been engagi'd to write it by Ibo manager of one of 
the little theatres, who bad become acquainted with bis 
ability by Jjearing him with others perform in the street a 
serenade of his own conqiositioii. Haydn s means of snb- 
histenre W(‘re eked out by church engagement. s to play Hie 
violin and the organ. Later he lodged in the garret of tli< 
bou.se in whose better rooms w.as staying Metastasio, whose 
niece was hi.s ])npil ; and he sc'cms to have diTived great 
nd\antagcs from liis intenioiir.se with the poet, learning 
from him to regard art in its higlie.st .sense, and receiving 
thus the noblest stimulus to his ambition. By him bo wa." 
introduced to the mistress of Count (Jorner, the Venetian 
amb.a&.s:ulor. '3‘he lady’s fondness for singing had induced 
her admirer to bring the famous teacher J’orpor.a in Jiis 
suite as her iibstruetor, and 11.a>du was engaged to aeeoin- 
p:iny her in lier practice. It was mainly with the purpose 
of witnessing Torpora’s lessons Ihiit he undertook ilii.- 
duty ; and lie was liappy to discharge any, tlie most menial, 
oftiees for the old Italian during the three months he spent 
uith the lady and her teacher at Manensdorf, for the s-ike 
of ingratiating himself In his esteem, and so obt.aiiiing 
the benefit of his instructions. Witli the same object of 
gaiuiiig information in Ins art, lie attached liimsclf for 
some lime also to tlin composers Gluck and Wagciiseil; 
but lliere i.' no reason to believe that he ever received an 
actu.'il lesson from either them or Borpora, In 1755 ho 
wrote his first violin quartet (one in B Hut), for perform- 
ance at tho house of :ui iiinaUfur. The Countess Thun, 
who had met with some of Haydn’s music, sought him out 
with some dilliculty, and, discovering his indigent condition, 
made him a present of twenty-five du<*ats, and greatly 
aided him by her countcn.aneo and encouragement. In 
1758 be was cng.aged as second kapellmeister by Count 
iMorzin, in wiio.se service he wrote, hit* first symphony (one 
in 1>), wiiich w’as played at one c)f tho count's private eon- 
cciis in 1759, when ]i*ince Anton Esterhazy w'as present; 
and this illu.striou.s dilettante was so ctiarined with the 
w’ork, that he asked the count to relimpiisli its composer to 
liiin. Haydn was necidentally absent from this perform- 
ance ; the transfer of his engagement was thus not ratified 
at the lime, and tho matter was u(*,cordingly forgotten by 
the prince. He would have lost this great advance in his 
fortunes, but for the kindly oflbns of Friedberg, tbe leader 
of tho prince’s band, wiio advised him to compose another 
symphony, and c-aused llii.s (one in C, op. 1, No, 6) to be 
played on his patron’s birthday, IJttb March, 1760. Ester- 
hazy, as much pleased with this composition as he had 
been with tbe former, immediately gave Haydn tho ap- 
pointment of sccxind kapcllnicistcr, which he held until tin* 
death of Werner left the principal office open to him. It 
w'as now tliat, having secured a permanent comjieteiicy, he 
married Maria Anno, the elder daughter of his early bene- 
factor, Keller. This ajipoars to have been an alliance of 
gratitude rather than of love. Haydn is said to have been 
attached to tlio poor wigmakcr’s younger daughter ; slic, 
in the interim, had entered a convent, and he could only 
fulfil a promise to become his old friend’s son-in-law by 
taking lier sister. His wife is said to have been a prude 
and a bigot, and utterly careless of art; be this as it 
may, they bad no liappiness with each other, and soon 
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af^rccd to a separation. He, however, allowed her an 
adequate inaintenanee until her death in 1800. Haydn 
consoled himself in tlu! society of a lady named Boselli, a 
singer engaged like himself by Prince Ksterhuzy, and to 
iwhom he was moderately faithful. 

Prince Anton died in 1701, and his brother Nicolas 
(the “ Mugiiilieent”) renewed the composer’s engagement. 
Haydn w'as now in a position, the most advantageous for an 
artist, of independence of the world, and with no cares but 
for the development of his powers. For nine months of 
the yc.ar he lived at Kisenstadt, the residence of his patron ; 
and he spent the other three months at Vienna tiuriiig the 
prince’s visit to that capital. In 17(iti a vast palace was 
built at Ksterhas on the Ncusiedler See, and the whole 
c.stnhlislnncnt was then carried thither for the greater 
part of every year. “ I was forced to he original,” 
says Haydn, for there was no one to copy. Sometimes 
such long .absence from their families was irksome, and 
Haydn on one occasion Avrote the “ t'arcircll Symphony” as 
n hint. In the last niovenient the performers leave the 
oiclu'stia one by one as if going home. When only one 
fiddler was left the prince took the hint, and said, “ Well, 
we Jijul hotter go loo!” Tlieiowas a tliealro in the palace, 
at which twice a week an opera was performed ; and for 
tins establishment llaydn wrote the majority of Ills Cieriimn, 
and probably some of his Itiilian o]icras. His duty wars 
also to direct an orchestral concert e\cry ufl<‘riiooii, and to 
furnish now coiiqiosilioiis hir tiicse perf<»rmaiic(‘.s. Here, 
then, was the field for the cultivation of tJiat extraordinary 
genius to w'hicli modern instrumental music is indebted, if 
not for its origination, certainly tor the maturing of the 
art of form, which distinguishes all Ih.at has been written 
since from all that w^as jiroduced before the time of Haydn, 
The fame of the composer soon cxtende<l all over Kuropc; 
but Ills tirst engagement out of his own country w.as to 
write six symphonies in 1781 for a series of concerts 
given in the Loge-Olympique at Paris. In J785 he pro- 
duced the succession of iustrumenlal movenu'iils ealh‘d the 
“ Seven Last Words of the Kcdocnicr,” for the solemn cele- 
bration of the I’assion at Cadi/., where this ceremony con- 
sisted ill the bishop's enunciation of the worils of tlic 
divine, agony, after each of which one of those deeply 
pathetic ]»icccs w'as pcrform<*d. Michael Haydn added 
vocal jiarts with appropriate words to this work, in which 
form it is classed as one of the eornposer’s oratorios ; Haydn 
himself also arranged it for string instruments, and in this 
shape it is counted among his violin quartets. It was in 
378h that Hiiydii received the toiieJiing tribute, of the 
dedication of the famous six qiiarlets of Mozart, on which 
occasion he said to ]Moz.'irt’s father, “ 1 deelavc to you on 
my honour that 1 consider your son the greatest composer 
that ever lived,” so little room for jealousy w'as there in the 
mind of this large-hearted man. In 17110 the prince his 
patron died, and the musical estahlislnnent. tiver wdiieh 
Haydn presided was then broken up, but tlie salary con- 
tinued. The thirty years spent by this great master in the 
serviee of the Estcrhnzy family may seem barren of inci- 
dent; but their eniiiieiit importance to the progress of 
music is proved by the vast number of works he wrote 
during the undisturbed tranquillity of that period, the 
production of each one of w’hieh was an event in the his- 
tory of the art, since each one was a signal advance towards 
the maturity, not only of Haydn’s genius, but of the prin- 
ciples it was his great task to develop. A new field Was 
now opened for the laboui's of the master, and this was tho 
one in which he has left the most imperishable imprints 
of his power. Salomon the violinist, resident in London, 
formed tho design of engaging llaydn and Mozart to com- 
pose for the professional concerts of which ho was tho 
director, and to come hither to conduct their works ; ho 
went accordingly to Vienna to propose tho matter to his 
immortal countrymen, and it was settled between them 
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that Haydn should bo the first to come, but that Mozart 
should succeed him in tho following year. In tho last 
days of 171K) Haydn set out for London ; hero ho w-orked, 
during the remainder of the year, at the first six of the 
symphonies he composed for Salomon, and on the 4tli of 
February following the series of concerts was inaugurated, 
by tho production of the first of these grejit works, in 
which the world acknowledges tho masterpieces of the 
author. Haydn’s success here was iinmoiise, and he re- 
turned to Vienna with as much profit as glor}% He toolr 
now the house .at OumiK-ndoif, which was his residence for 
the rest of his life, ami resumed the systemalie course of 
daily eoinpositiou which ho had pursued during his long 
abode at Eiseiistadt. At this time lleetliuven became his 
pupil ; hut there appeal's to h.'ive hoeii somewhat irnperfeet 
sympathy between tho young giant of instrumental music 
ami the founder of the schuol in which ho was to win his 
immortality, though each thoroughly respected ami mlmircd 
the other. The death of Mozart before the pro<luclii)n of 
the first of Haydn’s symphonies in London proAented the 
com plot ion of .Salomon's design ; and the great sensation 
Haydn had created here iiulueed his friend to oiler him a 
second tmgagement. He came accordingly in the spring 
of 1701, ami spent a year and a lialf in London. During 
this time he wrote and brought out the latter six of the 
twelve .Salomon symphonies, and lie composed eight pieces 
of uii op<*ra calk'd Orfeo” for performance at the King’s 
1‘lieatrc ; hnt its production being delayed, he left the 
country without completing it. Here also he wrote the 
well-known English cimzonets (one of which, “My 
mother bids me bind my hair,” is among the loveliest 
and the most favourite of all English songs), and the 
Italian cantata “ Ariadne a Naxos,” which last he pub- 
lished himself at his lodging in Great rulleney Street. 
He received licre the greatest honours from all ranks 
and all classi's ; tlie king and the Frince of Wales paid 
him marked attention, the latter playing the violoncello 
along with him, iJwo, ; the public applauded him with en- 
thusiasm, and the University of Oxford ronh'rred on him 
the honorary degree of iloctor of music, whik‘ Jio took away 
with him such a sum as secured his indcpendeiiee for the 
remainder of his life, lie was present at the Handel 
eonimemoration of 17{>1 at Westminster Abbey, one of 
several repetitions of the centenary performance of 3784; 
and on hearing tho Hallelujah Chorus from so splendid 
an orchestra and choir, and amid the surroundings of the 
iiiaguliiueuL cliurdj, he hurst into tears and w'ej>t uncon- 
trollably, exclaiming, “He is the master of us all.” In 
171)3 und 171)5, on subsequent visits, he attended every 
performance of Handel’s oratorios and other works most 
eagerly, lie loved England and the Englisli, and worked 
hard to learn somewhat of our tongue. The Baron van 
Sw'ietcn, a Viennese amutem* — at whose instigation it 
was that Mozart wrote his additional instrumentation 
of Handel’s “Messiah’’ — entertained the fanciful conerit. 
th.at the imitation of visible forma and motions wuis within 
the province of music. lu pursuance of this idea he plamied 
tho scliemc of the oratorio of tho “ (k eation,” and proposed 
the composition of the work to Haydn, wlio eagerly entered 
into his views. Van .Swieten compiled the text of this 
work, interpolating matter of his own between the scrip- 
tural passages he selected, and writing the whole of the 
third part. Haydn entered upon his task with profound 
earnestness, laboured at it with feelings of the deepest 
devotion, and spent a greater time ui>on it than he had 
ever given to Hie .same amount of composition, saying that 
lie meant the work to live long, and must not therefore 
hasten its production. Accounts vary as to when he began 
to write this oratorio ; the most natural seems to be that 
it was not till 3 737, but he doubtless gave long preeon- 
sideralion to its plan. It W'as completed in April, 1738. 
Its first performance was at the Schwoi'zenberg Palace in 
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Vienna, lOtli March, 1790, and its success CTicccded that 
of any musical work that had ever been produced. In 
Englaind tlieie was a rivalry between Saluinon and Ashley 
(tlie diiTclor of the oratorio performances at Covent (iarden 
Thealri') as to who bliould lirst introduce the “Creation” 
to the public, and Ashley outwitted his eoinjaditor by tin- 
aid of a king’s imsseiif^er — an official who then hadinoie 
rapid means of transit than any other travelli-r — who pri- 
vately brought liim a copy of the score. This arrhed on 
a Saturday night, and the work, hi*ing e(tj)i<*d and stnili(‘d 
in th(5 iiilcriin, was i>(*rfornied on the Friday following, 23rd 
!Marcli, 1^00, The “ Seasons” was anotlicr woik in which 
Haydn had ATin SAvieten for a coadjutor. 'I’iie text of this 
seciilnr oratorio is taken from Tlioiiison’s poem, with suti- 
dry insertions. It Avas lirst played, LMlh Ajn'il, 1801. Its 
Mie.eess, though great, w^as not e(|ual to tliat of the 
‘•Cieation,” nor has it ever been bo ])o|mlar as this work; 
hut just criticism cannot jironounce it of Jess musleal 
merit. The poAvers of the veteran now began to f.iil him 
(“The ‘ Seasons’ gave me the linishiiig stroke,” he used to 
say), and he prodneed with a ditruadly unkiioAvii to liiin 
before; the weakness from Avlii<'h he sull'ered was aggia- 
vated by lus ])()sition at the ])ianofoi te, ainl he Avas com 
pelled to refrain from the favouilte ]inrsiiit of his wjjole 
life. Tile (|uaitet.s Nos. 82 and 83 Avere Avritten in the 
course of 1802; after Avliieli he spent nearly a a ear oA’er 
quartet No. 81. (»f this ho coinjdeted hut two moAcments, 

:md then being ioreeu to desist, In* wrote the folloAving 
pathetic musical }ihvase, and bo clo-sed his artistic career: — 

Aliiltiii Ail.U'iii. 




1 Ich. 

iiifzth, Old and ^ I ) 

Tie sent a <'oj)y of this very remaikahle pu'-sage* to each of 
his fiiends as a Aisiting curd, and thus announced, as no 
other Cleat ive artist has catv done, that he vtduntnvily 
retired from a lield AAheieiii his ctuirse had been one of 
unelicqu<*n‘d honour, and resolved to produce no more. 
H aydn Avas duiAvn from his subsequent seelusion t<» attend 
a ])erfonnancc‘ that aa'us gn'cn, 27th Maich, 1808, of an 
Ttaliaii Aersion fd the “ Creation,” translated by his friend 
and hiograjdier, Cai])ani. On this occasion all the iiio.st 
distingnisJied for tal<'iil or birth in Vienna AAi-re ]ireseiil; 
the venerable master AA’as AvbeeJed into the fiont of the 
dense assemblA , thronged to pay liini lunnnge, and IVineess 
Ksterha/y took her j»laee beside him. Salieii, A\ho was to 
direct the orchestra, came first to receive* the eoTn]i(»ser’s 
instructions; the j)erforinane<; began — it was inteiitqited 
by a murmur of universal admiiatioii :il the passage Avliich 
presents the creation of light — and tlu author, rising to 
his feet, and pointing to heaven, exclaimed, “ It comes from 
thence! *’ I']\hausted by the c.xeileiuent and the exertion, 
be was obliged to ^ • borne aAvay at the (oul of the first 
part of tlie oratoiii . but stojqiiug his chair at the door 
of the hall, he lifted his hand us if blessing the pia-for- 
mers and tlie audience, the fcharers and the donors of his 
biiecesses. Among the celebrated peojde Avho icwerentJy 
pressed foiavard to greet his departuie AAas J»c< thoven, who 
repeatedly kissed his hands and fon-head. He luwer left 
his house again. On the lOlh of May, 1809, the ITefieh 
commenced the bombardment of ^'ie^na, and though Na- 
poleon in a very noble aa’iiv placed a guard to ]>n)teet the 
dAvelling of Haydn, some shells hurst so near it that the 
terrin'-n domestics de«*ined it neccs.sary to bear him to a 
place of niore security. He stayed tliem, hoAvever, de- 
m.anding, as though inspired with assurance of divine pro- 
tection, ‘‘ Adhere Haydn is, what is there to fear?” His 
fitrength failed hnn under this trying cxciteinent, and he 
was carried to his bed never thence to rise. On the 2fith 
of the month he hioke, as if by a preternatural effort, from 



a long torpor and sang thrice, with clear and emphatic 
V(uce, his owai Jiyinn, already then, as it is still, the Aus- 
trian national anthem, “God PreseiTC the Kniperov.” This 
act of devoted loyalty overpoAvered him, and he sank sense- 
less; fi\c days later ho breathed his last. The cause of 
this siij)(*rh liymn of Haydn’s w*as the delight ho took in 
the loyalty of tin* English, and their mode of expressing it 
ninsically by “God Save the King.” 

The lenuirkahk* career of Haydn fni'nishes a grand proof 
that tlie inborn poAver to accoiiijilish great Avorks tinds its 
OAvii means to achieve them. Two lessons from llcuttcr 
weie all the instnu-tion in composition he CAcr ivceivcd, and 
yet he fixed llie foiin of modern music in its greatest shnyics. 
Who then shall s.iy that sneh or such a innn might have 
heeonie great JiaJ his genius been duly eulti\atcdV 'I'lio 
ywodigious amount of ll.'iyiln’s compositions is scaicely 
credible; tbe mimbi-t (ciglity-fi»ur) of his (juartels h:is been 
named; there aic 118 jniblishcd SAnijdionies, and twenty- 
tw‘o aic nientioneil that arc* im]»nnted ; he Avn»tc mole than 
as many ]»ieees of the same extent for the haiylon, an in- 
stninu‘nt mav obsolete, on Avliicli Prince Nietdas usi'd to 
]»lay in concert Avilh liis orehi*stia; his other instrumen- 
tal AAorlvs are almost countless; his oialoiit>s have been 
enumerated ; nineteen of his masses are published, as well 
as his “Staliul INlater” and seAeial otln r pieces of ehureli 
music (hut it is unknown Ikjw' mneh of his labours in lliis 
dej».n tiiieiit of the art is hidden fioiii us in MS.); and 
iiiiall}*, he ]»rodnccd ciglil tleiman and iift<‘eii Italian oj»ei.is, 
hesidc's s<une smallei dramatic yiic<*es ami a larg** number 
(*f detached Aoeal coniposilions. His Avoiks, regaided as 
a sucte.'-sive series, constitute a lemaikable illustration of 
llie yivogress of modem instrumental music, the almost 
childish infancy of wldcli is to be observeil in his first 
qiuntets, and its most Aigunms manhood in his last eum- 
positioiis for the ebainber and the concert loom. It must 
be rememlK-icd, Jiowever, while avo make due acknoAvkdg- 
meut of j.ls everlasting services to music, tiisl. that the, art 
of design wh.ieh he maimed, ami the eoustnmtive forms of 
AA’hieli Jus wmks have furni.shed models to all afIei-AViit(‘rs, 
Were aiitieipated in •‘Sseuee by Ilaeb, for instance; sei'omlly, 
that he lived both before and after ^lo/art, and the im - 
meiisi* discrepancy betw'ecn his first piodnctl<»na and bis 
latest shows Jiow vastly much In* gained from bis c-xperi- 
cnce of the woikiiigs oi this Avoiulciful genius; nay, fm tber, 
that b(5 knew the lirst thirty pul)lie.itu»u.s of JJecthovi’ii, 
aiul wiole subsequently to tliis knowlcilge. 'J'here has, 
pel haps, lU'Aer been so great an artist, who was so little of 
u ]>oet as Haydn. This is ]»n»ved by his ;ic(*e])tanee of the 
texts of the “Creation” and the “Si'a-^ons” as suhji-cts 
for musical treatment, and liis reiuleiiug of many portions 
of them. A gre.it Immoiist be Ava>., or In* Avonld ni*\XT 
have Avritten bis “haroAvelJ .S^mjiliony,” in AvJiieli ea(;h 
player has suceessi\e|\ to le.'iAc llie orchestra until one 
veinains aloiir; nor Jd& “'I'oy SympJjouy,” in wdiich all 
the iiistiuinents fif tJjo nursery .ire brijught inli> require- 
ment ; and this quality of humour constantly evinces itself 
throngliout liis woiks, CAcn wlierc its exercise is h*ss jiosii- 
thely defined. The (pilbet given Jiini by uiii\ersal consent 
is “ genial,” and tbe familiar pet name AA'hieh in his oAvn 
countiy he bear.s, and Avas knoAvn by even in Ins lifetime, 
eoiToborates the Knglisli view of him — to tin* Germans lie 
is “Papa Haydn.” His highest artistic tuiit A\as his sin- 
cere religions feeling; this was equally distinct from the 
oslentatiou.s foniinlarity' of the Italijm iimJ tlu; scATve sim- 
jilieity of tliat of the German Glmreh ; it Avas an ainjde 
Sense of the beauty of all things, and a coiiAictioii that the 
Autlior of this beauty was the source of all hajjpiness. 
Mozart’.s Kequiom W'as sung over Haydn’s graA'O, which was 
outside tlic ITeiicli lines. When Prince ICsterhazy had him 
reburied in Kisenstadt in 1820, the skull av.ik found miss- 
ing. It Avas stolen, but has since laicn traced. 

There are many W'orks about iiaydii, hut they arc all 
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now quite set aside in favour of the truly maj^nificent 
work by Vobl, “Josef Haydn,” two volumes of which have 
already nj)]»cared (ill 1K78 and 1882). Tlic material was 
hcf^un to Ik* amuKsed by the famous Jaliu, who laid por- 
j^ormed a like task for Mozart, and at Jalm’s death this 
was pveti over to Pohl. 

HAYDN, JOHANN MICHAEL (usually cnlled 
simply iMU'hael a musician, hrotlier ()f the illus- 

liious Joseph, was also iMirn at Hohrau <m eitlior the llth 
in* llth of September, 17li7; he dic'd at Sal/burf^, lOth 
Auirust, J8()(). Like Ids hrolhei* ho Imd his lirst musical 
)m]»ulscs awakened by the siuj;iii" and harp qilayiiif; of 
his mother and father, and san^ as a hoy in the choir at 
\ ienna. In 17(33 lie was a]»pointed music director to 
the iVuihop of (Iroswardt'iii ; iu 17(18 hc^ passed to tlm 
Arehbisliop of Salzbur"; aiitl in iSDl, wheii on a visit to 
Vienna, beinj: intrcjduccd to Prince Lstorha/y, tins noble- 
man made him Ids kapcdlnieister, but with juirmission to 
ii'sido at Salzbur;.; in tiilfilmi'nt of the; otlices lie still held 
there. His name ns a ooinpcjscu* is so ^;rc*ally eelipsed by 
that of his brother, that tlic tvorld seareeJy does justiee to 
l)is merit. One symplmuy of his, “Die Seldittenfahrt ” 
(The Sledge jouvnc'yX has c‘vcm been published as Josejjh's, 
and ‘^reat amlnVuily has in like manm*!* been thrown o\er 
some oilier of Ids veritable productions, llis woik on the 
‘‘Se\en Last Words” matelies ])erfeetly willi his brother’s. 
His eeelc'siastieal music is also esteemed by iiilellijL^eut 
critics as of a ver> hi^h order; aniojit^ lliesc* ranks Ids 
hndlier Josejih himselt, wlio always declareil Miehael's 
elmreli work was bedter tJian bis own. A jubilee mass, 
an evquisile Lauda ,Sion, a Salve lie^ina, and Salve, Tlc- 
dem|)lor are admirable sjieeiinens, \\ eber, "WckC'Ul, Keielia, 
and NeulvoiJini W(*re amon<.^ bis pupils, and Mozart, during 
bis Sal’zlniri^ career, was liis cIoh' fiieiid ami admirer. 
Once when Micliael was ill, and the archbishop threaleiicd 
to slop his salary if he did not linisli some duels he was 
writiiiir, ^Mozart finished them for liim. 

HAY'DON, BENJAMIN ROBERT, an Kn^lish 
Idstorieal painter of ^reat powers and ability, hut more 
remarkable for the vieissiliides cd’ Ids life* Ilian distinj^uished 
for the exeellenee of Jus works. He was the son of a 
hookscdler at Plvuioulli, vvlure he was btuii 2Jrd .laiiiuiry, 
J78(i, .and he was educated at Phnijdon "rammai-sehool. 
He edoj)led IIm* ]>n)fession of a iiainler contrary to the 
wislics of his fathc'r, who nev crtlielcss allowed his son to 
vidt London and enter as a student in tJie L’oyal Academy. 
His instructors and advisers were I’nseli, Nortlieote, and 
Opie. In 1807 he exhihiled a ])ietnre of “ The Plight into 
I'-i^ypl'i ’ ■'vbieh procured the painter a commis.sitm from 
Lord Mulgravc* for liis cc-lehrated iiieturc* of “ The Murder 
of Deiilatus,” the immediate cause of nearly all the troubles 
of Haydou's future life, from the dissatisfaction which he 
f(*lt at the way it was liimg in the .academy esldbitioii of 
180J). Though many thought tlie picture well enough 
hung, the Y)aiuter took such a differeut view of the matter, 
that he considered it a sutlieieut cause for a quan’el with 
ami hostility to the aeadeiny, which amounted almost to ,a 
inoiic*mani:i, and lasted (he wdiole of his life*. Tic estab- 
lished independent exhibitions of his own, the lists of 
which show a eonsideiable series of great and laborious 
works, which bcciired tin* painter hut a very variable suc- 
c<*.ss in bis speculations, tliougli on the whole lie had quite 
his share of both public and private jiatronage. His works 
iilj sufb'r from imperfect execution. I lay don was aware 
of this at one lime, and for a })eri()d devoted himself to 
the study of the Plgiii m.arblcs — then reiumtly brought to 
England — in order to overcome th(*se defects, wholly with- 
out success howiwTi*. “ The llanishnieiit of Aristides,” 
and “ Nero watching the Burning of Borne,” illustrating 
the evils both «)f democracy and despotism, wti’c Haydon’s 
last W'orks (184(3), and the disappointment he felt at the 
failure of tlicir exhibition at the K^yiinn Hall was the 


final W'eight which crushed him. One of the last entries 
in his diary is — “'I'om Tlmmh had 12,000 people last 
week, B. B. Haydon (thehalf a little girl). Exquisite 
taste of the English peojile!” He was greatly involved in 
debt, aud at last his energy sank under his accumulated 
difficulties, and on the 22nd of June of tJiis year (181(1) lie 
shot himself. He passed twice through the insoh'cnt 
court —in 1823, only two years after his man‘iage, and in 
183(3. It is true he sometimes lost by his exliihitions, 
but he sometimes also gained large sums —as in 1820, 
when he made nearly X3000 by his jiiclure of “ Christ’s 
Paltry into Jerusalem." Latterly hr* eomhined literature 
with painting; in 1840 he gave s«)mc gratuitous lectures 
on his art at the Ashmolean Museum, Oxford, and from 
this time frequently delivered thesis lectures. They have 
sineo hern published, “Lectures on J*uiiiting .and Design” 
(^tvvo vols. 8vo, I.ondon, 1811-40). As regards Haydou’s 
suicide, lie seems to havi* medit.aled on tliis matter somo 
years before he actually di'stroyed himself. In his diary for 
Util July, 1841, is tlie following entry — “Jt maybe laid 
down that Self-destruction is the physical inode of r(*lieving 
a diseased brain, because the (inst impression on a brain 
diseased, or diseased fur a time, is the necessity for this 
horrid criiiH*. 'J’iiore is no doutit. of it,” His own br.ain 
w.as diseased iu the opinion of Dr, Elliotson and Mr. W. J. 
Bryant, who uncle a, jnutf-morfcm cxiimiiiation of Ids hc.ad. 
Some liave assumed Haydon to luivts been a martyr to the 
cause of high art ; but Ids life* is a contradiction of this. 
He ii.ad no enemy but bimself; he was the victim of the 
impetuosity' and inordinate vanity of his own iniinl. As a 
painter, also, he was imyndsive and desultory, and neglected 
all the most essential and common elements of excellenco 
in his exf'culioii. Though he muiibered at one lime somu 
of our most distinguished jiaiiilers among Ids pupils, as Sir 
Charles Pbistlake, Sir l*Idwin Landseer, and (Serirge Lanco 
the fruit painter, lu* served rather as a warning to them 
than otherwise, and Ids cH'orts liav'c remained wholly with- 
out iDfliience on the art of Ids time. 

HAYLE, a small port in Ckwnvvall, on the Bristol 
Ch.aniiel, and a station on the West t'ornw'all Kailway, 
7J miles N.1'3. of I’enznnco and 32() from London. It 
has a convenient harbour, and :i lireakwater and artificial 
channel with cnlranee gates, ailbuling a safe ancliorage 
and landiiig-pluei* for vessels of 200 tons. The coasting 
trndo is more extensive llinn at any other port in the 
comity'; ilu* imports are chiefly timber and wood, corn, 
flour, and dru'd fruit ; and the exports, tin and copper. 
Steamers ply regularly to Bristol. Iron and wood ship- 
huihling is carri(*d on to some extent. 

HAY'MON or AYMON. COUNT, and his four sons 
are Jialf-mylhological figures of the time of the l^mperor 
Charlemngne. The famous old PVench romance by Hnon 
de Vilk'iicuve, w'lio llouri^hl'd under King Philij) Augustus, 
gives the whole legend under the title of “ Les (^iiatie Jils 
d’Ay'mon,” Ai iosto also introduces these sons, especially the 
youngest one, Kcinhold, in his “Orlando Fniioso.” l>* (h 
Haymon ami his sons spent their lives, according to the 
legend, in a si'vies of contests .against the great emperor, 
aided by a niagie horse, Bayard, vvhieli was fctdied from 
Satan himself by a relative, a magician named iSIalagis, tho 
pi'geiiring fd the horse lieiiig one of tlic simplest of tins ser- 
vices lie rendered. TYlicn. at the close of incessant turns 
of fortune and liairhreadth escapes, the emperor ofiered to 
pardon the family if B.iyard wi’re given up to he drowned, 
Ki'iiihold, overborne hv the prayers of the women and chil- 
dren, eoiisenteil; but flinging his sword into the river where 
Bayard s.ank lie vowed never to f oiieli sword nor horse again, 
and set off for the Holy Land, there to fight the paynini 
with a club for his sole we.apcui. JCventually ho returned 
and joined in the building of tJologne Cathedral. His in- 
dustry vexed the ordinary' builders, who threw him into 
the Khiiie. His body floated, and when drawn to shoro 



HAYNAU. 


CS 


IIAYTL 


pcrformwl such iniraek'S that it was refjar<l(*(l as the body 
of a saint. TIjc cTnpm>r ordcrod it to be brou^^Iit to Aix- 
hi-("hii]i(lle, but when it was placed upon a wa^^pjoii the 
wJiccls rolled of tlicrnsclvcs to l)f)rtmund in Wchtplialia. 
Tliciv, tlioTi, a diurch wes built, the Kcinaldi Church, which 
wo still know. The date of this iniradc is /:;iven with 
preoibioii as 7th January, 811. The names of Ihe other 
sons of Ifaynion were Iviehard, Adelhart, and Wicharl. 

HAY NAU. JULIUS JAKOB. BARON VON. was 
born at Cassel in 178C, entered the Austrian army in 1«(>1, 
and nise throu^d* the various military f'rades until in 1841 
he became field -marshal lieutenant. In the Italian wars of 
18*18-lt» he was remarkable alike for military tahmt and for 
mereiless severity. Transferred to llniijLiary in June, 1K'1‘>, 
llaynau exercised almost absolute sway for a year, and Jiis 
rule was a veritable “ rei^n of teiror;” his alioeious treat- 
ment of the defeated Hungarians, and especially his alh'j^ed 
llof^pnj; of women, oxcitin.i; the hatred and di testation of 
Kurope. He visited London in iSoO, when the workmen at 
llarelay & ]*erkins’ lirewcry assaulted and mobbed him, .and 
lie barely eseajied wdlh life. Few men blamed thcan very 
severely, and the liritish fi;overnincnt doeliiied to |(ive .any 
satisfaction for the assault. Huynan waiideied o\er (lie 
Continent, ami narrowly escarx'd .another beating at iJrnssels. 
At Paris the jiolieo jirolected him, hut he was Jiated and 
shunned as an outcast. lieturning to (iermany he died in 
the autumn of ISjJ. 

HAY'TI. known also under the names nf A7. Dovihigo 
and Hispaniola (i.v, Jj'ttlc Spain), is one of the Greater 
Antilles, or la’cward Islands, ol the West Indies. It ex- 
tends from C8'' JO' to 74^’ JO' W. Ion. Its greatest h*ngth 
is about -100 miles. It lies het^^een 18'^ and i!0” N. I.it.; 
hut a ]>romontory on the .southern coast proj(‘cts .about 20' 
heyoml 18^^ N. hit. The area is 28,t»00 .square miles. A 
census tin* population does not exist; the inhabit :iiits, 
ninc-li'iiths of wlmin an^ negroes and the rest mul.attoe.s, 
with very few of 10uroj»ean descent, are ealeulaled by the 
best authorities to number about f>72,0(t0, while otheial 
c.stimates giv(i them at 800,000. Hayti was forimnly the 
most fertile island in the West Indies. Js’ejir the centre of 
the i.sliind there is a momitain-kiiot, called Cibao, whose ele- 
vation does not fall short ol 8000 feel. Ranges of momitains, 
which rise from 2000 to iiOOO feet, oeeii])y the greater ])art 
of the island, but contain between them extensive valley.s 
and pl.ains. In the eastern jjart of the nojlhern ]d;iin are 
extensive savannahs or natural me:uh)ws; hut towards 
the west the soil is fruitful. At tlx* eastern extremity 
is the lake called Laguna de ITeiiriqnillo, whieli is f»0 miles 
in circuit, 'I'he country is watered by numerons rivers. 

The coast, wliieli is about 1200 miles in length, has a 
gre.at number of harbours, some of which are spacious, 
dee]), and safe. Near Cape .St. Nicolas is the ]»ort of 
St. Nicolas, which is t» niile.s long, ami is eajiahle of lioldiiig 
a large fleet. The harbour of the town of St. Homingo is 
a very indilliTcut c le*. 

The cliiniiO* of Hayti (wdileli is a very unhealthy one for 
ICuropcans) (litlcrs considerably from tli.at of the other 
Antilles, In July begin the abundant rains on the south 
coast, which continue through August, Sejitember, and 
October. The winter is rather cool, the Ihi'iinoirieter 
rarely exceeding 70”, and still more r.arely descending 
below (10". The northern coast h.as only showers during 
August, September, and October, hut in Deeenihcr and 
January the r.ains descend in torrents; afterwards they 
.are moderate, and eciise entirely in April. Tlie heat of 
the Slimmer is moderated by the j^revailing northern winds. 
Hurricanes are frequent on the southern coast, hut they 
occur rarely on the northern shores. 

In tin* last century Hayti wa.s noted for its extensive 
plantations of sugar, coffee, and cotton, but they aic much 
reduced. Tli(‘ mango ami the bread-fruit trees arc now 
important articles of food. The principal commercial 


wealth of the island is at present derived from the forests 
which rover the greatest ])art of ilie mountains. The 
timber consists chiefly of mahogany trees and different 
kind.s of dyewoods. Gold, silver, copper, tin, iron, and 
rock-salt are found in the island, but the mines arc now** 
improdiieliie. 

The ahnriginoH are now exfinet, hut a coiibidorahle jiart 
of the population con.sist.s of their descendants, mixed with 
the blood of Knropeans and negroes. The iruihitto element, 
which is the civilizing element in Hayti, is d.aily losing its 
power, while the negroes, in their he.atlicn degradation, are 
vastly on the increase. 

Hayti wais discovered by Columbus on the r)ih of 
December, 141)0, at wliieb tune it is said to ba\e ]>eeii 
diviileil into five- states. H.aving taken possession of it 
in the name of Sjiain. Coluiiihus founded the town of 
La Lsahella on tlie north co.ast, and established in it, 
under his brother Diego, the lirst colony ]»ijinted by 
Knropeans in the new world. 'J'lie city of St. Domingo, 
whkh subsequently gave its name to the entire island, was 
founded in 1-11)8. 'I’lie island is believed to have contained, 
at the epoch of its disett\rry by llie Spaniards, above 
1, ()()(), 000 inhal)itants of tlie Garrib tiiOe of Indians. 
These were soon wholly destroyed; .and tlx-ir ]ilace was 
at fir.st very inadequ.ately supplied by Indi.ins forcibly 
carried ofVtrom the. iJ.abama Islands, and .adventnreis from 
Spain and other Kuropean countries, .and in the following 
eenliiiy by the impoi l.ation of vast nnmbL'r.s of negroj-s 
from Afrie.a. J’lie Spaniards retained possession of the 
whole island till 10C6, W'hcn the Freiieli olit.ained a footing 
on its west coast, and Laid tlx* foiind.alioiis of that colony 
which afterwards bce.ame .so flourisliing. In 1007 Spain 
ceded to France h.alf the island, and in 177(» the jiosses- 
sions of the latter were still furtlier augmented. l)ri\(-ii 
by nnsjienkahle cruelties to despenilion, tlx* ix'groes rose 
in IVfll. .'iml tlx‘. greatevst atrocities wa*re eonmntled. In 
171).*) Ala^aca, a negio, scizi'd (.lape* Haytien mid massaeied 
all the, tree inhabitants ^vilhoufc distinelion. In 17U1 
Toussaint rOuvertiire, also a negro, h.aving organi/ed an 
insiirrertion, took by surprise the j>rineipal ])laees of the 
French colony, expelh-d an Knglisli .army sent from .lam.aiea 
to the .assistance of tlic white.s, took jx^ssession oj the 
Spanish part of H.avti, with the consent of the iiiliJil»ilaiils, 
;uid beeaiiie first president of the republic. He eoixlueted 
the milit.iry operations and general affairs of tlie island 
with great judgment, humaiiitv, .and moileratioii. In 1800 
H.ayli was proclaimed independiait ; ami its independence 
was con.solidated by the final t‘X])nlsion of tlx; I'reneh in 
J80;L Tins w-as effected ]>y Dessaliiios ('J'oussaint h.iving 
been taken prisoner'), who erected the Freax-h or west ])art 
of the island into an emjiire, of whieli he heeaiix' emperor, 
with the title of Janx*s 1. His despotism and cruelty 
having rendered him univer.sally detested, Dessalines was 
slain in an insurriTtion in I Soil, and H.ayti was divided 
among several chieftains, tlxs jirineiiml of whom were 
Christojibc in the ixn’lli-west .and IVtioii in the south- 
west. In 1811 the fornxa* had himself proclaimed king, 
under the title of Henry I. : Tetion eontiniied to act as 
president of a republic till his decease in 1818, when he 
w.'is .succeeded by Lover. The latter, after the siiii ide of 
Christ ophe in 1821), lixik possession of his dominions. 
The i.sland remained in a very un.settled .state, till tlio 
c.abtern or Spanish p.art coustituted itself an independent 
rej)uhlic, 27th February, 1844, ami was acknowledgial by 
Fr.anec in 18-18, and by Gre.at Britain in 18.)0. It is 
.styled the Dominican Kepublie. The western part or 
empire of Hayti beciune a republic in 1 8(>7, and Saln.avo 
was elected president. His reign of thirty months w.as a 
protracted period of civil war, from theeflee.tsof which the 
island lias never recovered. Politically .speaking, Sir Spencer 
St. John says, “ the Haytiuns are a hopeless peojile, and the 
most intelligent and best educated among them are more 
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and more inclined to despair of the future of their country 
when they see the wreck that follows each wave of har- 
harisni whicli every few years passes over their rcpuhlic.” 
The whole country is abandoned to small cuttivators, whose 
* inferior cotla^os .are met with at every turn, and are, as 
inif^ht be expected from such a population, very dirty and 
devoid of cveiy comfort, rarely any furniture beyond an old 
chair, a rickety table, a few sJeepinf; mats, and some cook- 
ing uteiihils. (Sec “llayti, or tlio lllack Kepublic,” by Sir 
Spencer St. John, IC.C.M.G., London, 1S84.) 

HA'ZEL (Corylus), a genus of plants belonging to the 
order CuruLiFER.K. Corylus AveUnnna is tlm common 
bazel-nnt. This plant, which is a native of all the cooler 
parts of Eiirojie, Northern Asia, and North America, is the 
])aieiit of the many varieties of nuts and iilberts now cul- 
tivated for their fruit, [See Fieukut. ] It is bpccitically 
known by its huskfi being hispid with glands, leafy, broad, 
mmh hiecjrated, and rather s])rcading at the point, never 
contracted into a long tube, or divided into narrow rigid 
segments; by its rouudisli, heart-shaped, very rugose, 
.angular, toothed, cuspidate leaves, gland uhir^liispid branches, 
and .slu’uhhy hal»it. Corylus rostrata (the horned ha/el- 
nuf) is a very distinct specii s, inhabiting the mountains 
of the Carolinas, where it rarely exceeds 3 or 4 feet in 
height. In gardens it is scarcely larger. Corylus Cohmm 
(the Constantinople imt) is a native of Asia Minor, and 
known from all the other garden s])ccies by its becoming a 
tree. It seldom produces its nuts in this climate. Jlc* 
sides these there is the Corylus feroj-, a sp(‘cies found in 
the llimalava Mountains; it lias a spiny husk .and a hard 
shell. 

HAZ'LITT, WILLIAM, tlu' son of a Unitarian min- 
ister of the same name, was born at Maidstone on the 10th 
of April, 1778. WJien he w.as tive ycius of age liis father 
trnusfcrr(‘d the scone of his ministerial exertions to America, 
and remained with his family iu the United States for hvo 
yeais. On Ins return to England the father became pastor 
of tlic l*ieshytorian congregation at Worn, in Shropshire; 
and it was heie that the, work of Ilazlitt’.s education w,as 
commenced. At the age of nine ho was put to a day-school 
at Wem. In 17H3 Ilazlitt was entered ns a student of 
the TTiiitariaii College at Hackney, iu order to he educated 
for his father’s profession. For this, however, he had no 
liking, and, having from a very early age sliown a taste for 
drawing, it was determined that he should follow the pro- 
fe.ssion <J a painter. He comineneed with great ardour 
and assiduity, cultivating metajiliysies in his intervals of 
loisure. In 1«02 he visited Tiiris for the purpose of study- 
ing the paintings in tlie Lou\to, and on his return to Eng- 
land in the next year he made a professional ttmr and 
painted a considerable number of portraits ; but be did not 
persevere. His notion of success \ias so exalted and his 
fastidiousness so great that lie could never satisfy him.scif, 
and he determined on again changing his tilaus. 

He now proceeded, iu tlie autumn of 1803, t(i the me- 
tropolis to start on a purely literary career. He commenced 
Ills almost endless scries of jiublicatinus with an essay on 
the “1‘iinciples of Iluiiian Action,” wJjich was published 
anouymously hi 1806, and was followed up quickly by other 
W'orks. In 1808 he mairied a ^liss Stoddarl, the sister 
of Dr. (afterwards Sir John) Stoddart, and after his mar- 
riage retired into Wiltshire, where he continued without 
iiitermissioii his literary pursuits. Tii 1811 he returned to 
Lmdoii, and we find his residence in a house in York Street, 
Westminster, whicli had been onei: inhabited by Milton, and 
which then belonged to Heiitham. 

Ill 1813 Hazlitt delivered a course of leeturcs at the 
Kiissell Institution on the history of English philosophy, 
and subsequently on the English poets pMierally, the comic 
poets, and the poets of the age of Elizabeth, in separate 
courses, at the Surrey Institution. He acted for a short 
time also as reporter to the Morning Chronicle^ and after 


giving it up still wrote occasionally in that paper, and also 
in the Examiner, He W'as also, in the latter part of his 
life, a contributor to the Edinburgh Review and to some 
smaller magazines. His life was indeed one unintermitting 
course of literary exertion; .and his labours brought him 
in a considerable income, which, however, his impnidence 
alw'ays quickly dissipati*d. His marriage was most uufor- 
tuuah*, and he rendered the misery of an ill-assorted union 
still worse by an infatuated passion he entertained for a 
domestic servant, who had iH*ilher beauty nor intelligence 
to excuse his folly. In 1822 lie was divorced from his 
wife, and two years afterwards he married a second time. 
He died on tlie 18th tif Scptianbcr, 1830, of choh*ra, and 
was huiicd in the churchyard of St. Anne’s, Soho. London. 

Hazlitt’s principal works, besides those >Yhich have been 
.already mentioned, are tlie “ Hound 'lable,” in which he 
>vas assisted by Mr. Leigh Hunt; the “ Table Talk;” the 
“Plain Sjicaker;” the “ (Characters of Sliakspr.arc’s Plays;” 
the “ Spirit of the Age; ” his “ Political Essays,” which are 
collected from different newspapers and magazines and 
puhlish(‘d in one volume, with a preface by Hone ; and the 
‘‘ Life of Napoleon,” which Hazlitt himself looked uptm as 
his great work, and which wa.s his last. 'J’hc principal 
merits of Ilazlitt as a writer arc force and ingenuity of 
iiliistratluii, strengtli, terseness, and vivacity. After his 
death two volaincs of his “Literary Kemahis ” W'ere pub- 
lished by his sou, willi a short memoir, wliich shows much 
taste and goc«l feeling, .and a more elaborate biography w'as 
published by his grandson in 1807. 

HE is usually called a personal pronoun; hut true 
personal pronouns have no distinction of gender (as 1 and 
wc^ thou and ye\ and we must look upon he as a demon- 
strative i>rouonn of the third ptTson, tlu*ref(m*, if we wish 
to h<‘ .aecuratc. Its demonstrative character can also he 
shown by many quotations, .as “lie of the bottomless pit” 
(Milton); “He of Deiuanareh ” (Robert of Gloucester); 
“Thai of the Castel” (Harbour); “What is he at the 
gate?” or “They iu Franee” (Shakspeare), &c. The full 
declension of tlie Old English he is as under : — 





Singular, 




Masc. 

1-' ein. 

Kent. 



Nom. 

he 

heo 

hit he 

she 

it 

(tCII. 

his 

hire 

his of him 

of her 

of it 

Dat. 

him 

hire 

him to him 

to her 

to it 

Ace. 

hine 

hi 

hit him 

her 

it 




Plural 




Masc. 

Fora. 

Nciit. 



Nom. 

hi 

heo 

hii 

they 


Gen. 

hira 

heora 

here 

of them 

* 

Dat. 

hem 

heom 

hem 

to them 


Ace. 

hi 

heo 

hem 

them 



* Accusative fona Bub.stltuted for the absent genitive. 


Alany things at once appear from a perusal of the above, 
where only tlie main fonns, without any of tin? variations 
of separate periods, are giv(*n. First, the Bible use of 
his hew modern usage requires its in at once explained. 
The h began to disappear from hit as early as the tw'olfth 
century. | Sec Oum.] Its is a model ii creation, just 
bcgiiuiiiig iu Shakspeare, but so new as to bo disavowed 
ill the Bible of Kill. So wo got in Gen. hi. 15, shall 
bruise thy liead, ami thou shalt bruise his heel,” In the 
dative it has replaced the true dative him. Secondly, 
while tlic Old English declension is all formed from the 
stem hi, the modern English adds tlio stems sa and tha 
al!»o. Rhe is no older than the twelfth century, when it 
replaced heo in noriliern dialects, being found at its earli- 
est in the account of Stephen, 1140, It is properly the, 
feminine of the deffuite article (seo), Lancashire dialects 
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pTPsrn'o flip oririnnl fominino form (Ao«), as Hoo's sorry for | 
“ She's .sorrv.” Tliinlly, fhey is really the nominative plural | 
of the 01(1 Ihi.i^lish (lefinitt! article {tha\ and was at first 
that (^as ill Harbour, quoted above). So also thfin is the 
dative plural of the definite article {thani)'^ the original 
neuter lonn, hcm^ being preserved in colloquial Jaiiguage in 
tlie familiar 'ewi, as “ Take ’em away,” (S^e,. 

HEAD. See the separate artieles 11 iiA IN; Kyk; FAri:; 
Hatk; M<»i Til, Nkck, ani> Tiiuoat; SivUil; Tinvrii; 
ToN^ii’K am» rAsTi:, &c. 

HEAD. INJURIES OF THE. From the mmiy 
peculiar and important features wliicli they present, in- 
juiies of the head have properly received a separate eon - 
hideration in all systems of surgery; for not only is the 
biain so essential to life that even its lea^t injury must be 
regarded as seiioiis, but the parts around and guarding it 
have many peenliarilics. The injuries of tin*, head are |n‘st 
consideied as they afl'ect the parts inclosing tho brain or 
the brain itsell. 

In mere bruises of tho scalp two eircnmstances arc 
worthy of notice. A vessel of some si/e may he burst 
without the skin over it being vv ounded, in which ca.‘ca 
most copious (llnM'nn of blood takes place, laising up the | 
sealj) from the skull, ;ind jnoduciiig lajjid swelling of the 
W'holc of tin* uji])er part of tJie head. It needs, hovvev'er, 
no ])!ii'tieul.ir tn'.'itment; no incision should he made into 
it, for if cold wet cloth*'' he ililigc'nily ajiplicd the blood A’ill 
be airain rapidly absorbed. 

A common superlicial wound of the* scalp needs no piir- 
ticnlar treatmeul. Jt thauld be closed w’iili sticking-plaster 
after the hair around it lias been shaved od*, and it should 
be kept cool with pledgets of lint dipped in cold water .and 
coveicd with oiled silk; Imt to guaid against mischief to 
the adjacent parts, the patient should av(»id all stimuli, and 
all e.\erlion of either body or mind, till it is conqdctcly well. 
One of the most common si'qucls to in)urics of the se:ilp 
is erysip(‘las of tlie head and face. It generally occurs in 
persons of an unhealthy habit, in hard diinkeis, and in the 
full and ]»Ietliorie. It eommeiiees about tJie third or fourth 
diiy after the injury, "i'lu'rc Is general fever, and the head 
!iiid face feel very Jiot, and bc*c<»me led and swedh*!!, ap- 
pearances wliicli increase, and at ter a day or two .are ac- 
companied with an erujition of small blisters, full of yellow 
fluid. There is no pain on touehiiig the jiarts; but by the 
great swelling the eves are often closed and the features 
almost obliterated. For the treatment of this complaint 
see JiuTsirin.As. 

Aiiot}i(‘r afleetion wliich sometimes follows injuries (and 
especially })unctur(*(l wounds) of the external coveiings of 
the skull, is intlaininalion and eonsc(}nent extensive sup- 
puration in the loose tissue connecting the tendon <jf iJie 
jnnsele covering the top of Hki h('ad with the peiieianium. 
When this atleclioii is suspected to be coming on leeches 
Bliould he put on ^he head in large numheis about the 
wound, and c« Id t Mgenlly applied ; but if matter .should 
form, one or more free incisions should he made through 
the Bcalp to let it out, and the p.art afterw’ard.s treated like 
n common abscess. In eases in which the hone 1ms heeu 
exposed tho same general .and local treatment should he 
employed. When the bone itself is injured, no active treat- 
ment should ever be adopted, unless there, .arc evident signs 
that tlie brain is sufleriiig from comjiression or other reme- 
dial injury. The vessels of the dura mater may he rup- 
tured l>y th(‘ jar from a blow which docs not even break 
the . hill. Tlie blood that flows from them, accumulating 
betwrecn the dura mater and the skull, produces compression 
of the brain. 

Instead ( f blood, punilent matter may collect between 
the. dura mal(*r and .skull, and pixidiicc equally fatal results. 
This is indicated by the patient (usually some considerable 
time after tlu accident) complaining of headache, rcstle».s- 
ness, and extreme languor; he has frequent iiTcgular shiv- 


eriiigs, his pulse is quick and hard, and he e.nnnot sleep ; 
if unielieved by trcalineiit all these symptorn*^ increase, and 
arc .shortly followed by delirium, convulsions, insensibility, 
or paraly.sis, which are no distant precursors of death. A 
tumour forms on the part struck, and if this be opened tbo 
purieranium will be found detached to some extent from 
the skull. 

The brain itself may snftcr injury either from blood 
cffiis(‘d ill it by rupture of its vtsssels, from (*oinpressi<ui 
by fractured portions of bone being forced down upon it, 
from Wounds, from coneiission, or from inflainuiatiou and 
itsv.aiious olVccts following :iny of these injuric.s. 'J'lu* first 
doe.s not difier in its s\m[)toms from the cases of common 
a]ioplcxy with cflusion of blood, and admits of no mcehaiii- 
eal li(‘atmeiil. The second cl.Tss conqirehmdH the most 
important injuries of thi*, head — those of “ fracture with 
dcpp’h.sioii,” as tliev are called, and those which (»ccaslon- 
ally hapjK'ii hi children, in which the skull is indented 
without being broken. TJie syinptoins of .sneb an injury 
rti(* iiiseiiMbility, g(*nerally in (lirecL proportion to the de- 
gree of pres.sure; the breathing is slow, laboured, and snor- 
ing, ami at every expiration the cheeks are pull'cd out and 
elevated; the jmise is slow and irregnlav; the pupil widely 
dilated and insensible to light; the patient neither f(‘els nor 
moves, and li(*s as if in a fatal .state of apo])lexy. Tin* e\i- 
d(*iit and indeed the only mode of aflording relief is to k*- 
nmve the pressure from the brain, by (*xposing the fraetiued 
part of the skull, by enlarging the wound in the seal]*, or 
making .a fresji one, ami taking away or elev.ating all tho 
]H)rtiou.s of bom* that are depressed. iSiieli ea'ics, ami all 
others in which eompn'ssion caiUiot he meehanieally relieved, 
e.an only he tieated like eommon Aroi'LKXY. 

The immediat(‘ eonsi'qiicnees of wounds of the brain vary 
greatly, and indeed uiiaeeounlably, Tn some eases a very 
blight iii]urv is rapidly fatal, as in tlio.sc (of which many 
aie now recorded) in vvliieh a ]*ointe(l iiistnimont has jm^Hid 
in through the orbit, and prodnee.d almost instant dealli; 
while in othiTs seven* and extensive injuries, as fiom ymi- 
shots, have been follovvt'd by ,s(‘ri(ms synijitoms at (udy a 
late jieriod fiom their jeeepihni, 

'I'lie last injury of the biaiii that needs particular notice 
is that called coiieussion or eoirmiotion. Jn its slighte*it 
degiee, it is merely a .stunning, from vvliieh peifiet leeov't ry 
takes ]»Iaco in a few inimites; when most sev(*rc it is rajiidly 
fatal; hut i*ven tlien a post -mortem i*xainination diseov(*rs 
no alteration whatever in the structure oi the brain. One 
of tlie most iiiten*sling points in surgery is the diagnosis 
of concussion from eompiTssion of tJie brain. As the latter 
.seldom oeeiirs vvilJiout the former (for of eomse a blow 
which W'ould fracture or indent the skull would violently 
.''hake the brain), eoinjiressioii has the symptoms of con- 
enssion, with the addition of some of the most severe vvliieli 
we have alK*ady niLMitioned. In concussion tho patient is 
insensible only to .'-light impressions, for if lie be loudly 
called to he will wak«' up, an.swer a vv(»rd or two, porha]*s 
even ralioiially, and tlien rclajisc into tho .same state. If 
he he, .severely pinelied or otherwise irritated he will with- 
draw tho part so injured; he occasionally incwes Iiis limbs; 
he ajipears, in .short, as if in a sound heavy sleep like that 
of a drunken man. The breathing is not stertorous, lint 
generally quill* natural ; the jmpil is eontraeted iiml irn- 
table; the pulse is sometimes nnaflccted, hut in severe e,.i,M‘.s 
.small and w(*ak; there is nausea or vomiting, and tlie 
e.vtn*mitics feel cold. If the case is about to torininato 
fatally the whole body ‘xrovvs rapidly cold, the pulse becomes 
Irregular and weaker, tho breathing sliort and interrupted, 
and the insensibility increases, lii treating cases of con- 
cussion much caution is needed. It has not appeared lliat 
blooding, which is the remedy popularly exjiee.ted for all 
such accidents, has at all diminished its primary symptoms, 
nor lias the contrary treatment by stiinnlants been moro 
suece.ssful. Tho patient, while sufToring from the immediate 
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sfunniii" consoquoncoB of the blow, slionlil merely be kept 
qlut(^ warm in bed and carefully watclieil ; if the pulse grow 
wenker, the extreiuilitss col(h;r, and tJie other symptoms of 
sinking seem increasing stiinulaiils are first called for, and 
•should be given till he is completely roused to his former 
state; but if, instead of being dejjressed, he remains sta- 
tionary, no jicdive means of any kind should he einjdoyed. 

H!I^D'ACHE or CEPHALAL'GIA. This pain is tme 
of very cominou occurrence, and it presents many varieties 
of form and intensity. It may be so slight as to cause only j 
a temporary ineoiivenienec, w’hilo sometimes it is so intense ' 
as to he positively agoiii/diig and almost mibi‘arahle. It 
may he more or less confined to a ]iarticular spot, to one 
half of the head, or he generally ditTused. It forms a pro- 
minent symptom in the progress of most acute and many 
chninie, diseaso.s, and generally accompanies nenous cx 
haustion and disordered digestion. 

Jleadaehe sometimes arises from and is a sign of organic 
disease of the brain or of its meiidiranes, though it is often j 
ah, ‘sent in these disorders, some, of which may exist f(tr a ' 
long time without giving rise to pain, when tljeir progress 
is slow. 'I’hev are also usually attcrnled with nimierons 
other symp1(jmK, and it is v*‘ry seldom tliat the existenee 
of any organic di.sen.s(‘ can hi* inferred from the presence of 
pain alone. When, however, it is more or les.s continuous, 
is iiUvnys referred to one particular spot, is alleuded hy 
giddiness, voiniling, and confusion of mind, there is rceison 
to fear that such distvise may be present, and professional 
ad\ice should h«' sought. 

Cont/affivt', headache may ailse from an excessive flow of 
blood HI the brain, and it is usually ;iltended with a sense 
of pulsation ill the ears, a Hushing of tin* face mid neck, 
an<l gidiliness on stoojniig. It may be induced hy free liv- 
ing and indulgent habits, or it. may aiisc troni too iiiteusc 
mental stiaiii. Another form, which has been describeil as 
that <if pauftire ari.''es from the opjiosito causes 

of aiunmia, e\hau.stion, loss of blood, over-exeiteincnt, pio- 
Jonged mental exertion, or anything that teml.s to lower and 
reduce llie, strength. It is <ifteii called nerrovx lieadache, 
and h}’- this name it is recognized as a common atlection hy 
all clas.ses of society. 

Many forms (if indigo.sti(m are accompanied hy n violent 
headache, witli naiise.T, and vomiting [see Mi-ajuim ], and 
sometimes it is jiiodnced by the presence* of aspeedal poison 
in tlu; blood. Of this kind is the headaclie W'hich attends 
all fevers and infi;mim:ilory disorders, and in the same cate- 
gory must be placed the headaclie of rheumatism, gout, 
«*igue, and iiia'inia. The headache of ague is often of the 
kind known as ItemicrnnlfT ; it rcciir.s at more or l(*.ss regii- 
lar inler^als, mid it allcets either the hrow’-.mid forehead, or 
cxaetly one half of the Inxid up to the middle line. 

With respect to the treatment of lieadaehe, the m(*ans 
adopted must ne(*i*ssarily depend niion tin; peculiarities of 
each individual ease. Where it arises from active coiige.s- 
tioii mid plethora, depiction, mild aperients, and limitation 
of diet aril suitable remedies; but if the jiaiii is caused by 
<lebility, Ionic nicdieines, such as (juinine, iron, ar.seiiic,i!J^.c,, 
with nouri-shing articles of diet and stimulants, arc required. 
Many of the more obstinate forms of headache can only he 
r(*li(ived by strict attention to the general healtii, care in 
diet, the avoidance of all exciting causes, and habitual ex- 
ercisii in the open air. Of local measures for the relief of 
headache the application of iced watiw, cold lotions, or eaii- 
dc-CoIognc will sometimes do good. In neuralgic headache 
and that caused by rheumatism of the Bcalii, .sponging or 
douching with vvann water often gives great relief, and hav- 
ing tlie hair vigorously blushed with tlu* circular machine 
brush used by hairdressers has been r(*comincuded for the 
same purpose. Compression of the temples by moans of 
a couple of pads and a bandage, the use of sustained ]>ress- 
iire round the head, and the holding of the arms high above 
the head are also measures that may afford temporary relief. 


HEAB'BOROW, a term applied by tbe Saxons to the 
head of tbe fvank-pledgc*. in boroiiglifl. He was the chief 
of the ten jiledgcs, as tbe other nine, being infiaior jiledges, 
were designated humihorows. 

HEADON BEDS aic the lowest members of the 
OMa<»CKNK scries in Urilain, They occur in tbe Hampshire 
Tertiary basin, resting conformably on the. top of the 
Eoc.cnc deposits. They consist chiefly of green shelly 
sands and limestones, and an* sometimes classed as the 
upper beds of the Eoci-nk. 'I'liey liave be(Mi subdivided 
as follows : — 

Upper Ileadon , — The iipperinost marls containing an 
abnndjincc of fossils, as Centhuim Inpuhim^ and niimtwons 
other forms; they are of fresh-w'ati’i- and brjjcki.sli origin, 
and contain Potamomya. 

Mltldh Headoii. are of brackish water and marine 
origin; fossils numerous, Ctff/tcrca mcrcismla (Venus bed) 
and Neritbia nmrara. Tliis band serves to eoriclate the 
Jlritisli with the continental Tertiary roeks. 

f^tmer Ilea don, — Fresh and brackish water beds. 
Cyrena n/rladifomiit is a conspienons fossil, 

Th(^ total thiekness of the HeaJon beds varies from l.^Il 
feet at Hendon Hill to 17.o feet at AVlutecdiff Hay. Pafa- 
diua lenta^Planorbi.^ euomphalus^ Lhnnoia lonyiscala^ and 
.some others, an? charae.teristic of the fresh- water bods; 
Potamidc^ cin''tns .and J^fttanwmyn plana ^ (jf the brackish- 
•waler hods; and Uylherea. incras.'tata^ of the innrino por- 
tion. The oocurrenee of Charti Wriyhtii is also interest- 
ing, and besides the I’cmains of eroroililes and tortoises 
(at ITordwell), Ihosii of an insectivorous mammal, »Spala- 
endon, have been found. 

HEALTH is that stale of mind and body in which all 
the powers an^ (*x(*reihi*d in their perfection, such powers 
being W'ell organized and dewloped, sound and vigorous. 
More generally the term is used to ref(*r to tlu? bodily cou- 
(iitiou, and any deviation is termed disease. Ahsolutts bodily 
healllj, though conci'ivahh*, and pijihaps in some few instances 
attainable, is, so far .as the majority of the hninaii race is 
eoiiecrned, an unknown eoiidilion. Anim.'il.s in their wild 
stall* appear to sufi'er from comp.arativelv fmv diseases, and 
possibly if n time* ever existed whi*n the life of m.'in resem- 
bled that of a wild animal his physical frame may have re- 
sembled theiis, and disejise h.iM* been filmost unknown. In 
tin* prc'^ent day, lunvever, it is found that w'hilc savages arc 
oxemjit from many of the diseases inci(h*ntal to ci\ ilization, 
and sometimes possess jihysieul jiowers of a very high order, 
yet their inode of life lias d.angers peeiiliar to itself, render- 
ing its duration short and preearious. Jn the history of the 
p:i.sl it is abundantly in.anifc.st that wherever men have con- 
greg.atetl in k^rge iiumhers diseases liave brok(*n out in their 
midst, and the, reeoul of the ravagt*s of sieknt*ss, po.stilenee, 
and plague forms an important jiart in the annals of every 
n.alion. 'I’hat many of those arose from prevent ihlc causes 
was not, however, perceiv(*d until a compnrativ(*ly recent 
period, though it is a remnrkabli* fact th.at many of tlu* 
laws contained in the Old Testament had a direct bearing 
upon the ])nhlic healtli of tlu* .Tewish nation. 

Ill modern times, howe\(*r, hygienic hi^ience h/is made 
eoiisiderahle progress, .and .although jiractice has Lagged far 
behind discovery, imjiortanl adv.ane{?s li.avc heeii made in the 
w.ay of jirevenling disease and dc.aling with it when it pre- 
seids itself. In all civilized countries the presenaition of 
the public he.aUh forms iin important p.art of the work of 
the governnu'iit, and in the I'liited Kingdom the Laws de- 
vised for this purpose aic very mimerous and extensive. 
Lnliappily too many of tlieni are characterized by an ex- 
cessive timidity, .and the f(*ar if injuring priv.ate property 
or diseciuragiiig private enterprise 1ms given them a tenta- 
tive .and permissive character, by which they arc rendered 
powerless .against individual greed and H(*lfi.sbneBS. This 
has been made strikingly manifest during late years by 
the revelation of the terribly unhealthy condition of many 
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districts in tlic large towns of Great Britain, and the easy 
iTianniT in wliich those cliicfiy responsible for this contrive 
to evade ull liability. Public attention, however, is being 
slowly awakened in c(»nn(*ction W’ith these matters, and there 
is some reason to hope that when the loss, sutfering, and 
danger caused to the community by a disregard of the con- 
ditions of hi*alth is generally known important measures of 
reformation will he carrital into practice. 

With respi'ct to personal health, it is sometimes con- 
sidered in its 1 elation to the thnjc period* of liiimaii life — 
viz. grow'lli, maturity, and decay. It must he obsen^d, 
Jiowcver, that probably no person is ])orn in .a state of per- 
fect health, i,c. without some h«M'(‘ditary taint or predispti- 
.sitioii to disease. This may be latent for many years, hut 
])redisposition by inheritance can he L-lcaily traced in very 
many forms of disease, and it is rea.sonahly believed to ex- 
tend to many more concerning wliich there is less certainty. 
Beyond this it is certain that every j)eriod of life is attended 
w'ith its peculiar dangers, qnilc irnlcpcndently of the fact 
that a large nuinher of the avocations nccicssary to civili/cd 
society have a directly injurious inllueiice upon luailtli. As 
means of preserving a sound state of body' and guaiding 
against morbific iiiiliiences, innumerable rules have been 
laid dow'n by the jirofessoTS of medical science, but the 
majority of tliem may be suinmed up as enfoicing due 
attention to air, diet, clothing, exercise, and cleanliness. 

Enough Rtiess is ne\ t laid upon the imnu*nse induence 
upon hcaitli of the mental stale. Rcinaiks bearing upon 
this view are embodied in the articles IlAiiiT .and llAuri- 
.SKS.S. A condition of gl<»om and dt*pression is one which 
not only may possibly itself bring disease, but which at 
once and invurialdy lays the mental snih-rer cqieii to any 
jihysical evil tliat may be lurking near him. On the other 
hand, a calmly ehee.rful habit of mind eames its happy 
jiossessor safe through a thousand dangens, and enables 
liim (^ail unconsciously) to throw' oil' ibi* atlaekr. of disease, 
for of itself it invigorates and stimulates the great digestive 
and nervous boilily .systems. 

H£ALTH. BILL OF. ill shijiping, is the cerlilicate 
of u consul as to the healtli of a enwv wlaai Ihe ship has 
(!ome from a suspected port. The names given to the diuui- 
ments nqirescnting the various degrees <jf health arc a clean 
hill, a suspected bill, and a foul bill. See QifAUANTij<E. 

Jiill of JivaJih,f ill the law' of Scotland, is an application 
made to the jirisoii bo.avd by a prisoner to be allow'cd to 
live away Irom the prison, of course under surveillance, on 
account of ill health. 

HBALTH. PUBLIC. See 'foWKs, ilEAi/ni of. 

HIBARING. See Souj<i) and Eak. 

HEARSE. a funeral carriage in oi on which a tairpse is 
borne to its last resting-place. In England it usually' .a 
closed eaiTiuge, decorated witli plumes or feathers on the 
top and black drapery at the sides. On tlie occ.asion of 
public funerals, and generally on the Continent, the hearse 
is an open car, ui- liich is placed a bier with the eoflin, 
and this custom ha.s of late years been occasionally ado]»ted 
in England. See also Heisse. 

HEART. The heart is the central oigan of the 
circulation, and by its alternate contractions and dilata- 
tions is the principal pow'cr by which the blood is moved 
tlirongh tlie bodies of the higher uiiiinals, as detailed in 
the article CiRCL ' lathes OF the Blooie JMaiiy of the 
haver animals, as there described, are w'ithout a he.art, and 
that a heart is not essential for circulation is shown by the 
portal circulation, or circulation of the liver, doing fpiite 
well w ithout one. But, neverthidcss, in the Jiigher orders 
the vigmouR imjiulse of the cuidiac eontiactions seems 
necessary for the systemic circulation, and we lind the 
presence of i lieait ]ir;ietieally universal. 

Tlie heart of man may he taken as tlie type of this 
cirenlatioii. It is of a somewdiat eonleal foini, lumiig its 
base diiTcti’d backw'ards towards tlie spine, and its point | 


forw-ards, downw'ards, and to the left side, so that at each 
contraction it may be felt striking between the fifth and 
sixth ribs, about 4 inches from the middle line. It rests 
I up<iii the diaphragm, or muscular partition between the 
' chest and abdomen, and the surface upon whieh it lies !:( 
j much flattened. It is firmly attacluMl to the diaphragm 
; at its right side and behind by the inferior vena eavji, 
I w’hich passes tlirough that muscle, and above and behind 
I it is lixed, though more loosely, to the upper and hack 
part of the chest by the rest of its great vessels, which 
I there pass out of the pericardium and .arc united to the 
' surrounding cellular tissue and organs. Evprywh<*r(J else 
■ it is quite free and iiiovahlc, though the range of its 
; motions is limited by the pei ieardiuiri or serous membr.anons 
I bag ill which it is contained, and whieh closely suvromids 
j it at all times. Tin* pericardium has two layers, wliicli 
j therefore inclose a thin space. 'Phis contains just enough 
1 fluid ill health to facilitate the motion of tlie two suifaces 
one upon the other. 

'I'o examine the interior of the heart (a slna-p's or 
bullocks heart being easily procurable for this purjiose), 
it should be removed from the ]>iTicaidiiini, and an inci- 
sion .Rliould be made into the front of the right auricle, 
so that an angular llap may he cut out of its walls, and 
the w'hole A iew' of the biiek part and sides of its interior 
may be exjiosi'd. There will tlaai he .m'cii, behind and to 
the right side, two large Mjx'rturcs; the upjicr leading to the 
vena cava Mip<*rior, tinough w-liich all tlu* blood is returned 
from the hcuil and upper extnnniticR, and the low'cr lra<liiig 
to llleYcnaca^ainfclior, by wliich all the blood iscoincyed 
irom the .abdomen and lower *‘.\ti emit i<*s. 'Phese apcrlnrcs 
will be seen to be surroinuled by a few iiinsi’iil.ir fibres 
continuous with those of the auricle itself, and that of tho 
inferior cava is partially guanled by a thin semilunar 
niemhrnnons fobl, called the ICiistat'biau valve, varying 
niiicli in size, and often imicb torn. 'J’bc left side of the 
cavity', on the partition W’liicb scp.arates it tiom that of 
the right auricle, ]>roscnls an ov.il dcjiression (tlie fn.^m 
oralU) snrioimded by an I'lcvnted ln>rdcr, indiiating llie 
situation of the for.amcn ovale, llirougb w'hieb, during tlu‘ 
fmtul state, the blood, wdiiidi was prc\eulcd by' the Eus- 
tachian vahe from passing into the ventricle, w’as conveyed 
directly Irom the right into the left auricle, and theneo 
into the left ventricle, as dcscribeil in the artiele Emruxe 
L astly, ;it the anterior and h*fL angle of the cavity another 
and tlie larg<*st ajiertnro is seen, wbicli le:uls into the right 
veiitiicle, and has attached to its sides a memlnanous cur- 
tain, by which it is occasionally closed, and which is called 
the tricuspid vab c. 

Broeeeding in the course* of the eireulation, a cut should 
be made from the right auricle tlirough the aperture lead- 
ing fi(»m it into the right \entrich*, .and .along the front of 
the lieart nearly to its apex, and then anotlier from tho 
end of the first upwards into the pulmonary artery, as it 
arises from the front and upjK-r ]»art of the v«*iitriclc. By 
laising tho portion thus cut cut, a complete view of tho 
ra%ity of the right or pulmonary ventricle, and of its 
comnmnicatioii with the auricle, will he seen. I’hc cin'ity 
of the right ventricle has a soincwdiat conical form, with 
its base npjierniost, that part of its walls \vhi«-h is formed 
by the septum projecting somewhat into it. Its walls 
are rendered extremely irregular by prornimnt bands of 
mns<*ular libre. Here ami there stand out sliort eoiiimns 
of muscle ]»ro|ccliug into the interior and pointing tow'ards 
the light auricle ; these are called the columns of tin* heart 
{cohnuua- vurnv(v\ and they have attached to tljcii summits 
line tendinous cords {chordiv iemiin€(r\ which pass tliem'o 
to he attachcil to the edges of the eurtuin-like inembrano 
(the lrieus])id valve) which guards the orilice between the 
unriele and ventricle. 'Phis orifice is of a bro.idJy oval 
foim, .sill rounded by a ring of iinii dense tissue, to llm 
whole interior circumference of w'hich is attached the fold 



HEART. 


73 


HEART. 


of mPinljraiR*, streiij^tlieiied by tendinous fibres, forming sileiicfi, corresponding to tlicso actions of tin* heart. Tho 
the valvo. first sound is iiuidc by tlic sudden tension of the great valves, 

Erojn tho front and upper part of the ventricle a smooth when the ventricles hogin to contract and tliese valves fly 
short ]>as*sagc leads to the origin of the pnlinonai'V artery, together to close the auricles; the second sound is due to tho 
•which is attached firmly to the dense ring to which many closure of the semilunar valves after tlic contraction, when 
of the muscular fibres of tho ventricle are allixod. At tlio blood closes them sharj)ly in an efi*orl to return to tho 
their union, and ait the very orifice of the ])ulinonary artery, empty ventricles. 'J’he.se sounds follow one another very 
tliree little valves (the semilunar, sigmoid, or pulmonary quickly of eonrw*, since one juveedes and the other follows 
valves) are seen, of a semilunar form, attached by tho the ventricular contraction, and they aro avcU represented 
whohi length of their convex edges to the walls of the hy the sounds Uihb^ dup^ the iirst being heavy and slow, 
artery, and hanging loosely in it with their free festooned the second a short, quick, dull snap. 

e<lgc‘s direct(‘d upwards, inclosing behind them three small From the heart the blood is ponual into tho arteries, a 
spaces, where the artery bulges somewhat outwards. These series of ramifying tubes througli which the current is 
valves completely close the orifice of the artery iinvards, so distributed, divided into a gradually inn easing number of 
as to pre\eiit any fluid from p'’'^t'hig into the ventricle. streams, which progn‘Hsively <liiiiiiiish in size, till it arrives 

'I’he, left. post<-iior or aortic ventricle and auricle diller .at a network of the most minute cau.aK, the eapilhiries, 
in no important particular fiom the rigid. The walls of forming the iiidistingnishahle homulavy between the arteries 
both cavities on the left side and all the parts eoiitaiiied and the veins. The hhaid passing through the ea])illaries 
in them aie thicker and .stronger than those on the right ; is collected by tlie \eins, which run together like the 
the (jriliee b(‘twe(‘n them is guarded by a valve which lias tributaries of a river, collecting finally into great trunks 
only Ivvii prineip.al divisions, and is thcreloro called the by which the blood returns to the heart to begin its course 
mitral \.ihe. The aoita proceeds upwaiils 
and to ihe light side, then arches baek- 
waids and to the left, and, turning over 
the ni.iiu uir-luhe of tlie left lung, p.issi's 
down along tlic s])ine, al the lower part of 
which it divides into two large arteries (the 
eiiinmon iliaes), wliicli .siipjily the jiehis and 
lower extieniities. From the nppei pari of 
its arch it gi\es ofV the main trunks ol the 
hea<l and iqiper exireinities in three largo 
tiunks; that most to the right, called 
arUria innonihiaftf, is tlie eoimnon trunk, 
which di\ides into the right carotid for the 
riLdit side of the heail, and the right suh- 
elaxian for the right arm and side of tho 
neck and chest. Kext to it is the h*ft eavotitl, 
and next the left suhehivian, of which the 
distribution is similar to that of those on the 
right side. 

During life the Idood returning from the 
whole body by tho veins which unite to form 
the two veiirc cava» enters tlu' right auricle 
and gradually distends it, at the same 
time that the blood returning from the 
lungs by the pulmonary veins enters the 
left nurielc and distends it. When com- 
pletely tilled, a kind of vermicular motion is 
been eoinimaicing at the point of each auricle, 
which is r.apidly propjigated along tlieir 
walls, and simultaneously cmptii's the contents of the once again. See Ri.o()i>, Capillauy Vkssicls, Cikcu- 
onc into tlic right and of the other into the left i..\tion op thi: lli.ooo. 

ventricle. The ventricles arc no sooner completely filled The aeeoinpanying figure rejnescuts a section of the 
than they eoiitract suddenly and with uiueh gre.ater lieart and lungs. Tho line A cros.ses the left lung and 
force than tho auricles, and propel the blood into tho enters the left hide of the heart. The course of the 
pulmouary artery and aorta. From the aorta the blood arnnv indicates that the blood from the lungs is betting 
is propelled into the arteries, through which it is dis- Uwvards theiight aiiriele, ninl the whole line jioinls to tho 
tributed to all tlie body and returned by the veins; aorta, the main arterial trunk which carries the purified 
but the veins of the iiitc.stinal canal and the organs con- blood to the body. The lino ii pushes the right lung to 
necled willi it unite into a hirge trunk, the vena ))orta% the right side of tho heart, jiointing to the pulmonary 
which, instead of at once entering the heart with the artery, and indicating hy the direction of the arrow that 
others, ymsscs into tho liver, and there again divides into the hlooil is being driven from the heart into the lungs, 
minute ca])iilary vessels, from whicdi the bile is secreted. Harvey considered the heart to ho the sole agent by 
Theso pass into the ultimate divisions of a series of which the circulation is efVeeled, l)ut it is certain that 
hepatic veins, whicli collect into three or four large trunks sever.al otlier .agents exeici.ve auxiliary powers. These are 
opening into the vena cava infeii(>r just before it passes enumerated and lieserihed under Oikcuua’IIOn. That 
through the diaiihvagm to enter the right auricle. tlic heart lias, howe\er, an iniliicnee on all parts of tho 

If wo divide the whole process into five equal portions circulation is quite evident. In the larger arteries its 
of time, one is taken up hy the contract ion of the auricles, efli-ct is sei ii in the increase of the current which it has 
two hy the ventricles, and two are spent in rejiosc before sot in motion, in exact eoineidence with the coiilraetiou of 
the next contractions begin. Anyone listening at the chest the veiitiieles; In the smaller one.s, by the same increase 
of another will hear two sounds, followed by an interval of at a scarcely aiipreciahlc interval; in the capillaries, by tho 
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occasldiKil pnlsatilo inotinn may he seen in thorn, 

when, after an animal lias been larj^ely bled, its tnmsjiarent. 
parts are examined Avitli the, niieroseope, and this thenuli 
the liearl is aeliuc; very weaklj'. Lastly, in the veins we 
liiul its influence still exerted; for if tho main artery and 
vein in a limb he exposed and isolated, and the latter he 
wounded, the fh)W of blood from the orifice may he exactly 
regulated by compressint; the artery, that, is, by iireventin,!;, 
to a greater or less extent, the, blood from Howini:; to tlie 
vein with the impiil.se f^iveii to it by the heart. It appears 
also that, in addition to propelling the, blood, the heart 
dnrini!; its (‘xp.ansioiis draws np the blood, so that it acts 
both as a snekiiif^ and a forcinp; pump. 

The avera'^c' wei^^ht of tln^ Imman heart is from t) to Hf 
ounce, s. It increases throu,i;hout life till old a;:e, when, like 
nio!:t, of ilie organs, it shrinks hy senile utroph\. The 
vitality of tliis little orfian is sonjelhin^j hicivdi))le. It 
conliimes its unecasiii}; rapid ihroh for man} lonp; years, 
at the rate of fuan 7<( to 7b pulsati(»nK a minute in ailult 
life, and tiio very sli;,ditest relaxation is at once felt in 
dan_ti:erons faintness, a total stoppage, of the most 

moderate lengtli causes death. At hijih the piilsatitms 
amount to a tliitler. MO linnvs a minute, and gradually 
lessen to 1(10 during tlie first threi* }eais. At seven the 
puls(‘ i.s S5, and at l‘onrtecii SO or lliereahoul. In old agi* 
it sinks fn'qnently to (iO. The pnl.'^e of women is muie 
rajiid than lliat of men. and that of full men than that of 
fasting, and of slei-ping men than of waking. 

HEART, DISEASES OF. In eommon with all 
other important organs the heart is suhyet to a vaiiety 
of di.''Virdeis, which may lie either fmielional or organic, 
and oitlier such as ad'ee.t it as a whole or such as atleet 
Us various ji.ivts. In former times very little was known 
of tlie nature of the diseases ol the lieait, but aftei tin* 
discoxerv of the eireulation of the blood the altention of 
jihysieians wa.s directed to tlie sulijeel, and some im])Oitant 
discovei ies w’ore made. Tlie a])]i]ieal ion of au.seullatiun and 
percussion to the purjxi.se of diagnosis added very maleiially 
to the accurate knnu ledge of the subject, which, by the 
labours of rorvi.sait, Lamnec, Stokes Hope, and a large 
nmnber of later jibysieiaus, li.is been very fully invest igated. 

Concerning the fimctional disorders of the lieart one 
of the most imyioilaut has alieady been referred to (see 
Ancina I’lct'Touis |, and a more common, but generally 
Jess serious afleetioii, viz. syiicoyic, lias been considered 
under Faintin(J, 

ralpitatinn of tlie heait implies tlic existence of ab- 
normal mov eincnls, an increased force or increased freijaciic v, 
or an increase both in force and fivipiency in its systolic, 
contractions. Sometimes there is a sin, ‘de abnormal beat, 
whieb gimcially oei-urs during tlie iii>t slc<*j) at night, and 
is .sullieient to awake the patient, but more frccjnently the 
attacks arc prolonged, usually sinkhai in tbeir onset, and 
they come on at irngulai- ami nuerrlaiii inlcivais. lu 
many cases a few ra| d and feeble j)nhations are followed 
by others that me fuller and slower, or one or more Iicats 
are missed to be followed by one of unnsnal strength, and 
occasionally the heats are so violent as to appear to cause 
the heart to strike the wall of the chest, and even to 
agitato tlie whole body. Rev end a dnll acliing sensation 
tlicrc is n.‘<nalJy but little pain ; but paliiitatioii is often 
accipinjianied by sensations of choking, giddiness, impaired 
vision and pain in tho eycdialls, headache, and a feeling of 
great unxiet}^ Persons of nervous and excitable tempera- 
inenth .ne chiefly Hie subjects of palpitation, hence it is 
inure comniou among women than men. It may he induced 
by unylliiiig that causc‘s debility, while it often dejicnds 
upon a disonlercd condition of the stomach; in fact tlio 
latter coiulition is yiorliaps a more frequent cause of this 
afFeclioii than any other. Palpitation is often the cause 
of much anxiety on the part of the subject, w’ho imagines 
it to arise from some se‘i<Jiia organic disease, and to imply 


a liability to .sudden death ; hut in tlie gi’eat majoi*ity of 
eases no serious danger is to be apprehended, and the 
complaint rea<liJy yiehls to suitable treatment. The latter 
must evidently he guided by the cireumstances of tho 
individual case, .‘uid must cun,si.st in a removal of the ex-' 
citing cause and the strengthening of the nervous system. 
During an attack the recumbent posture, a kio.-'cning of 
the elotliing round the shonldcrs .and neck, tlie, .admivssion 
of fresh air, ami menial and bodily quiet, .are the be.st 
remedial mc.'isure.i, though somclimc.s in addition a lillle 
slimnlani may bo administered with cousidi'rablc benefit. 
In connection willi flic removal of the exciting causes it 
may be mentioned lliat the immoderate use of lea and 
tobacco frcqULMitly give rise to palpitation of tbe heart, 
and wjuTc tliis i.s llio ease .abslim'iice from these .article's 
limy bo .siitliedcnt to roinove thci .afTectiun. 

Organic, diseases of the heart, vvliich .arc very nnmevons, 
ari^* cbiclly from Ihicc great (’aiisos, .and tlu-y are cither 
congcnit.a], or resulting from liicum.atic, fcv(‘r, or duo to 
.some form of dcgtaicratioii. lu tlreat Rritaiii, owing to the 
eb.angc'ablc climate, rlicumalic fcv’cr is a very jirev'.alenl 
l•om)^lainl, and Us chief danger is Iho inllucucc it i.s liable 
to cvit iqiou the lic.ail. Sometimes, tlioiigli very .seldom, 
scarlet fever will aflcd (he heart, and di.sease is occasionally 
bronght about liy a severe .strain, such as ibal caused l)y 
violent .atliletie exerei.sc, tlie lifting of bcavy weinlits, v'ic. 
Disease of the licait is diagnuseit by constitutional and 
local hymptoni.s, .and among the former may he eimmerated 
]»aiii in the elie.st, palpitation, ditlicullyin hreatliing, coiigli, 
drojisy, an irn'gnlar ]iulse, and a blueness of the face ami 
li|'.s. Th(‘ loe.il .symptom.s are distinguished obii'lly by 
iiM'an.s of auscultation .and percussion. Among the prin- 
ci]»al orffnuic discasi'S of liio heart tlio following may he 
eimmeiated : — 

I, (iidlammatlon of the. pi'vieardimn, tin* 

serous membranous double sac which invests tbe lieart) 
re.sembles miieli, in it*- patliologieal conditions, inllamma- 
liou of other seious membrmu's, .and is induced bv similar 
caiis(‘.s, as (*\}»o.sure to damp and cold. It of course pie- 
sents peeiili.ar symptom.s, arising from the situation and 
nature of llie individual (»rgau ; thus the ]iatiL'iit will com- 
plain of tciHlenies.s over the ivgion of tlie lieail. amuiuit- 
ing, when ]»res.snre is made, to atute laiieinatmg jniin, 
which ]irevents him from lying on the leit side, and i.s 
iiiuoli iiicre.a.scd liy drawing deeji iusjiiralions, or eongliing, 
this latter symptiiiii frequently dcjiemliiig oii the plenrii 
being involved in the intlammatory attack. This p.ain, 
j howev'cr, is not alw.iv.s S( sev’cre; frequently only a seiuso 
I of oppression is felt. ])ulsations of the heart are fre- 
quent, .sometimes legnlar, hut at otlier times inleniiittciil, 
and .so strong as to constitute jialpitation.s ; bid still, if 
mueli ollnsion lias t.akcn ])laee into tlio pericardium, the 
liand wdicn .ajiplied lo the che.st will have (iitlicnlty in per- 
ceiving them. The precordial portion of the, thorax is 
often bulged out by the forcibk' ai.tion of the liearl, ami the 
quantity of fluid cHiised into the cavity of the pericardium. 
This effusion v.aries mneli in ipuinlily and consistence at 
different periods of the disea.se: Dins in many case.s only a 
little bloody serum w’i 1 1 be found; in otlieivs, pus in large 
quantities, coagulated lymph, band.s of tilainoihs matter 
uniting the two layers of tbe serou-s ineinhrmie, and even 
e.aitilaginous or OHseou.s deposits. 'I’lio dull sound dis- 
covcied by percussion in the preeordial region of a peiwni 
in lie.aJtIi is always, in this disease, hicimscd in proportion 
to the quantity of fluid in the periciivdium, and, in j>ro]ior- 
tion .as this fluid lieeoiiies organized, sounds will be heard 
hy the application of tho stethoscope, and often of the 
unassisted ear, vailing in tlieir nature according to tho 
state of the organizing process, and resembling at. one 
time the erciiking of new leather, at another the rubbing 
togidber of paper or parelimcnt, the iioi.se made by a file, 
&C. Other sounds also are frequently heard, which depend 
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upon tho cRsoaso Leing accoinpaTiicrl bv losions wilhin tlio 
heart itself. This disease frequently aeconipanies aeule 
rheuinatisiii, and forms one of the worst features of that 
very common aflfection. »Serum is sometimes f(»nnd in the 
^)r*rieardium independent of irdlamniatiou, eoiistituting the 
disease kijowii as hi/ dm- pericardium. 

2. ICndocanldis (infiaininutioii of the interior lining 
memhraiui of the luvirt). — This disease is not very fni- 
qucutly met with uiieombined with some otlier inflamma- 
tory disease ; rlieiirnatism, pericarditis, earditis, or infiam- 
ination of the internal coat of some of the veins will he 
usually found, if not to accompany, at least to have pre- 
ced(‘d it. TIjo principal symptoms of (‘udimarditis are 
more or less fever and anxiety •, some bulging of the pre- 
cordial r<'gion, if accompanied by j)eriearditis; an extension 
of the dull hound heard on perenssion in the healthy state; 
the p7ilh.itit)ns of the heart unusually stn*ng, and sometimes 
very rapid and intenriilteiit, repiiKing the hand when 
applied to ilu! chest, and ]irodn(!ing a peculiar vibratory 
sensation, llpon auscultation the bellows’ sound will he 
Iieard, masking one or both of the normal sounds. The 
causes of this serious malady are similar to the causes of 
pericarditis, and the* treatment must he such as tends to 
(liminihli the intensity of the intlauiniation, and to limit the * 
extent of surface involved. 

Mi/ocarditimyr ^\ov////>(’inllammntion of thehearO. — 
Till* proper muscular structure of llii- Jieart is not free 
from the attacks of inllamination ; hnt where lliis disease 
exists there will also he found tj’aces of it in the pericar- 
dium, or in the lining membrane <if the heart, or in both; 
.and w'e eaimot ])oint out s^nqitoms (if the one distinct 
from llioho of the otlier disease: tlio treatment, conse- 
quently, is similar in both. 

The above are the chief forms of innamniation to wdiieh 
the hcait mid its membranes am liable. Other structural 
disease's are : — 

4. J/tjpcrlrnjihp of ihc lhart. — Independently of any 
morbid process existing in itself, the iimseular structure of 
the ht'art is often greatly increased in bulk, as if the nntrl- 
tiv(‘ ])roeess weie, too active in proportion to the absorbent, 
and new matter w^ere deposited nioro rapidly than the old 
could be removed. hVom the peculiar nature of tin* func- 
tions of tlm lieart, this disease heeomes very imjiorlaiit, 
ami its elleels not less dang(>rous than manifold. It is 
usually di\ided into three kinds: nanu'ly, .'dmple ht/per- 
Iro/diy^ tlio least common, in which tho parietes :ire 
thickened without any change of ea]»acity in the cavity ; 
eccentric, or aucurixmni hnpirfrofdit/^ tin- form most fre- 
quently met with, in which llie parietes are Ihiekcned and 
the inclosed cavity or cavities jiroportioiially enlarged; and 
eurncentric hypertrophy., where the cavity is diminished in 
proportion to the thickness of the paiieles. Any one of 
these kinds of hypevtrojihy may alleet the ]iariet(‘sof either 
cavity of tlui heart, or the whole organ. 'J'hc extent to 
wJiich this increase of size may pioeeed is enormous; 
liearts have Ix'cu found weighing Ujiw'ards of 20 o/., 
whereas the avci-age weight of a healthy heart is from 7 
to 9 oz. In hypt'rtrophy I he chest is often bulged out 
towards the left side, the sound iwodueed by jiereussion 
more dull than in tlic healfiiy sfjite, and tla^ piilsatioius 
very strong ; indeed the bed-clollies are often visibly raised, 
and tlie head or hand of the observer, when applied to the 
chest, forcibly ivpulscd, yet the pulsations arc for the most 
part regular, unless paI]»ilallon be induced by over-exer- 
tion, The sounds perceived by auscultation are louder 
than natural. Hypertrophy of the, left ventriele of the 
heart someiimes brings on apoplexy and ha'inovrlmges. 
This is A disease in whieli great ]>erscveran('e is re(piiri'd 
on the part of the patient and the ]>raetitioncr, but with 
proper care it frequently admits of much nlhwiation. Rest, 
abstinence, sedative medicines, and Attention to nutrition 
and the state of the digestive organs arc very eHicaeious. 


5. Dilatation of the. ITeart . — It has been shown that tho 
heart may be iiiereased or diminished in substance, or may 
be hypertrcjphied or atrophied. 'J'he whole substance of 
the heart, or cither of its cavities singly, or the orifices 
of these cavities, may he dilated, the solid parietes being 
in(‘rc‘ly extended, without any increase of substance*, and 
the contained cavities i»roportionally f'lilarged. As in 
hypertrophy so in this disease?, according to its I'xtent the 
shape of tlie heart will ht? much changed. The muscular 
parietes being thinned and feeble, the eircnlatioii of the 
blood will not. be carried on with vigour, and the patient 
will he w'cak and unfit for (.‘xertion, (‘asily exh.auhtcd by 
small losses of blood, and sometimes carried off by what 
under ordinary cire.umstauces w'ould he deemed a trifling 
ha*mon‘hagc. Kxccsmvo exertions and strong pa.s.sions 
Be(*in to h(* exciting causes of this disc^ast;, and from the 
influcnrc of tli(*se causes the pati(‘nt should he si'dulou.sly 
guarded, and, at tho samt} time, every remedy must b(^ 
adopted which may contribute to e<pialize the circulation. 

Atrophy of the Heart (wasting away of the muscular 
substance) has also been observed ;ic,companyiiig a state of 
g(!neral debility of th(5 system. 

7. * Raptures of the. Heart . — Riqdure.s are soin(*,limes 
found to occur, not only in the valves and eelnmns of 
Tiiusenlar fibres vvill)in the heart, but also in its parietes. 
The effect of *'ueli injuries will depend Upon their extent, 
and Mlnatlon. A valv(‘, or oini of the bundles of inn.scular 
fibre, cannot be broken through without causing innch 
incoiivciiienoe to the fnn* eiicnlation of the blood; hut it 
S(*ldom happens that the jiaiietes of either cavity of tho 
heart are snftieieally injured to allow the free? passage of 
Idood into the pericardium witlioufc iiislant death Ix'ing tin; 
consequence. 

8. J)isea»e of the Valres . — ^'Fhc internal lining membrane 
of the heail i.s (fften thickened, cspc'cudly at the valv«*s; 
and after nqx'ated :itlaeks, or a long elivonic form of 
eiidoearditis, tlie valves will not merely be tliick(‘ned, hut 
will IxTome the seat of a variety of w\arty exerescenecs, or 
ev(*u cartilaginous and osseous formations of consi«l(‘)iihle 
.size, exteiuiing into the cavities of tho heart. This ossi- 
fication is most frequently met with in old p(*r.''()ns, and 
especially those who have been addicted to exet'ss in tln'ir 
mode of living. The morbid sounds produced by these? 
obstructions at tin; various oriiic(*s will resemhle lliose of 
the bellows, tile, or saw, according to the degree, of thi? 
obsiriiclion; and soiiietimcs a triple or even a quadruple 
sound will In* jicrceiv’cd instead of tho two normal sounds. 
The effeets of tlu’se obstructions will bo sanguineous and 
serous cong(;stions, oppressions of the breath, apopleclie 
seizures, .and other symptoms of inubarras.sed circulation. 

9. Persistence, of the Foramen Ovale . — It is not alto- 
gether uncommon to meet with cases in which tin* opening 
leading from the right to the left auricle of tin; heart lias 
not been properly closed up at the time of birth. Acccid- 
iiig to the extent of the communication thus remaining, a 
gi'cater or less proportion of venous blood will pass into 
the left side of the lie.art, and, being there mixed wdtn red 
blood, eirenlute, through the arterial system. 'Hie symp- 
toms of this disease an; blueness of the skin, lips, and 
nails; a temperature of flu* body hedow lliat vvJiich js 
natural and healthy; shortness of breatJi, palpitations, 
faiiitings, a sense of suffocation induced by slight exertion, 
and sonn'times a great disposition to hajinorrliago and 
depression from small lo.sses of blood. This dLseaso has, 
from tho colour of tho skin, been named “ blue disease,” 
‘‘ morbus civrulens,” or “ cyanosis.” 

HEART-COCKLE (Isoeirdia) is a genus of bivalve 
inollnscs belonging to the class Lamellibkanciiiata 
and family Cyprinida?. As tho name denotes, tho shell is 
heail -sha})ed. It is vtmtrico.sc, eqnivalve, smooth or fur- 
rowed ext(!nially, with prominent contorted beaks, and a 
hinge cunsistiiig of two very oblique cardinal and two 
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l.'ifcf'ral tfctli in enoh valve, flu* anterior Iwinp; Romotimes 
obsolete. 'J’he lijjjaincnt is external. The gills are very 
large. 'J’ho hcajt-eoekle burrows in sand, foreing its way 
by nitan.s of its sluirji-pointed, triangular foot, and leaving 
only the sijdional o])ening.s exposed. Only five species are 
known, one of which (^Isornrdia cor) is an inhaiiitnnt of 
file Hritish sens and tJus Mediterranean, and the others are 
natives of (Jhinaand the I’liilippinc Islands. Ninety fossil 
speeies of this genus have been desciibed, dating frtnn the 
'J'rias downwards. 

HEART-URCHXN is the eoinnion name for species of 
eehinodeiins hehmging to the family Spataiigida*, of the 
class Eciiinoidka. They arc found on I’ritish coasts bury- 
ing thimiselves in the sand. The tests are heart-shaped, 
tin* month not central in position, and tin* jaws absent. 

HRART’S-EASE or PiWSY is the eulthated state 
of the plant called Viola irirolor by botanists, improved 
by cnisscs with 17o/n nffotrn and other allij*d sjiceies. 

Several hundreds of beautiful varieties arc now eommon 
ill gardens. Although they will all grow in almost any 
kind of s<iil, yet, ill ord<‘r to biing the iiner sorts to any 
dogiee of perfection, a loam, mixed with sand and highly 
maiiiireil, is absolutely necessary. Jly proper treattinmt 
they may be bad in full tiower at two dilleieiifc seasons — 
fiom Ajnil to .June, and froiii ISepteinber until the fiost 
destroys tJiem. 

'J’he oiiginal sjKicies fiv.m which all these varieti(‘S sjnving j 
file easily ])ieserve(l; but tJiis is not the eas<‘ with iiiaiiy <»f | 
fill' finer sorts, >\hich, as in animals and in other plants, i 
the higher they are hied and the liner Die kinds, aie in | 
]no])ortion diflieult to keep in healtli. 'I’lie i»riiicijial causes | 
hicli afViet them are excessive Jieat in snmiiM'r and wet 
and cold in winter, 'i’hey are, howi'ver, easily propagated, 
and only lequire to he looked over fre(piejilly, w'Iu'h, if aii}' 
of them aie found damping or decaying at tlie holtom of 
the stem, the top must. )»e taken oil’ and struck. When 
there is danger of losing any of the sorts during winter, 
the best way is to strike a quantity in autumn, and to jdae.e 
hand-glasses over them until s]»ving; at that time those 
which aie alive may he soon multijdied in ahundauee. 

WImtc fine large flowers uie w'unted, llu' plants should 
uhvays be slinck fioin cuttings the same season, and grown 
rapidly. In striking them artilieial heat is altogether 
iinneeessary, unless wlu*n the operation is iierformed eaily. 
All ilmt is required for the purpose is a small hand-glass 
to jilaee over the cut lings, and a nmt to shade them during 
In-ight sunshine. Afh'r they arc well rooted tliey must he 
taken carefully up .and ]»lanle(l in a bed pre\iously pro-* 
jiared for them. 'I'liey will then ilower in great profusion 
from April to .lime. 

Varieties aie obtained fioiii seed. In order to have 
them fine considcvahle care is requisite iu selecting the 
seed. It must always be gathered at those seasons w’lien 
the plants flower in the grealesl perfection, and from the 
best formed and larj est blossoms. They will generally be 
found in this state in the early part of the season, from 
A]>ril to June, or in autnnm, after the greatest heat of 
summer is past; at other seasons the flowers aie smaller, 
and it is found that this allects the seed. The seed should 
be sowMi in spring, in light soil, with the proteetiou of ;i 
cold frame. When the plants are very joniig tliey must 
be removed from the frame and jdanted thinly under liand- 
glasses, w'hcie they will remain until they are sufficiently 
stioiig to be planted out in the flower-garden. At every 
sliifling tln'v must Jmve plenty of water, and bo carefully 
shaded dining bright sunshine. 

HEAT. What lieat does we know’ very well — it causes 
bodies to expand, it converts solids to liijuids and liquids to 
gases, it cn':it<'S eleetrieal eurients, it causes or promotes 
chemical action, t'ie. ; intact there is nothing more familiar 
to us. Ib'sides, everything we toneh is not only hm'd or 
hilt it is at the same time, and probably to the same 


nervc.s. fiot or cold — the sensations of hardness and warmth 
are simultaneous. The power of perception of warmth or 
coolnc.ss is present with us from birtli, before either sight or 
; bearing is consciously possessed. ITerc it is observable that 
we u.*.!* the same word for the sensation of heat whi<*h we 
derive from the nerves of the skin and for the unknown cause 
of that sensation, the heat of the w’urin body we toiieli. 'I'hcre 
is no praetieal h.arm resulting from this confusion; it merely 
I tlierefoic iii'cds a passing word of caution. 

But it. is quite another thing to ask what lieat is. We 
know’, at all events, one thing tliat it is namely, a sub- 
I stance. The old -tasliioned idea that caloric was a siihstanee, 
the presence of whicli made bodies hotter and the .ihseiiee 
of it cooler, which w'as seen to fly ofl* from the red-hot iron 
of the forge or from the w'ood on the domestic hearth, is 
HOW’ quite given nj). A simple experiment demolishes 
I it for ever. Tlie sun i.s the most important natural source 
of lie.'it w’hich our system possesses, its Jieat whiMi eon 
densed in the focus of a Jens being exceedingly iiileiisc. 
When concentrated by a number of powerful hai.''e.s on one 
scale of a balance of extreme sensiliility, no deraiigeineiit 
of equilibrium ensues; the increase or diininiilioii of heat 
in .any body is nnaei'oiiqianied by any alteration of w'eight. 
Heat (<*alorie) theiefore eaiinot he .a suhstaiiee of even the 
lightest gaseous eonstitulioii. 

rrofes.sor 'J’yiidairs excellent little book, “Jieat as ri 
IMode of Motion,’’ sets an a Itf'rnative hyjjotluisis in tiieinost 
in\itiiig light. It may he taken, indeed, as tiie working 
Jiypotliesis now, to the exclusion of .any otlier; and philo- 
hojdiers unlver.sally legard heat (as they do sound, light, and 
electricity) as a mode of molecular vibration. Itc'nt i.'+ 
traii.’-inilted, accoidiiig to these views, by vibrations of tin* 
imponderable fluid railed ('tber, wliieli as yet, it i.s cx- 
jiedieiit to nssnriie fills the whole nniver.*«e w’itli an elastic 
medium for this jmrjiose, si'rving as well for the transmis- 
sion of the quicker and iiiorc siildle \ibiation.s of liglit, .and 
it nui} be i»f i'lectricity also. Sound is transmitted by the 
Aihrations of matter, as air, water, wood, metals, Ac. ; hut 
heat and its congeners need no such coarse medium. What 
ether is we know' not, nor even if there he ether, hut, we 
po.stiilale it merely as tlui wherewithal te> constnu't the 
w’a^es of vibration, wliich weaves we may almost eontidently 
as.sert really do exist. 

This mode of moh*eular vibration may be thus imagined. 
Tf WH! suppo.se the molecules of a body to be in a eertaiu 
stale of tension, then it i.s evident that when these molecules 
aie set into vibration by added heat, whieli waj .a.s.sumc to lar 
simply added vibration, the body will expand and will bo 
likely to pass from tlie solid to the liquid, from tin* liquid to 
the gaseous form. I'livther, such vibrations will be readily 
coiimi uni cable to adjacent bodies or to tlie eireumambieut 
ether. But all bodies have at ary given time :t certain 
measure of beat. 'J'bore is no true ccro of heat; ralircii- 
heit’.s srero is now' alisurdly AAurm compared w'ith ea.si)y 
producible amounts of cold (not known in bis day), and the 
ze7’o of tlie centigrade scale of Celsius’ theimomeler only pre- 
tends to be a convenient starting-point for mc.'isuring heat; 
it is .simply the temperature of melting ice, and docs not at 
all assume to he the hegiiniing of lieat. Are we then to 
say, in f.acc of this, that all bodies at all times are in a state 
of vibration? — not tliat an addition of heat .sets the 
iriolceiile.s in vibration, hut rather that it increases the 
vihiutiun of the already vibrating inolecule.s? ^"es, that is 
indeed tlie fact, that modern physicists firmly believe. \\e 
are taught to regard .<folid bodies as imnle up of nntleeules 
vihialing each of them round a certain tixed ]»ositioii, the 
exact feriii of that vibration being qmte undetermined as 
yet, pn.ssib]y indeterminable, lncrea.se of Jieat w'ould mc'an 
that tlie exi'iirsuH of caeh molecule W':is p’cater in each 
vibration ; decrease of beat would mean a IcssoLing of the 
cxeursiis made during each vibration. In liqvid,s the state 
of vibration i.s so far altered as that tin* inolecule.s have iiu 
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fixed position, but easily move upon one another, and 
rendil}' separate at the bidding of external force, at the 
same time tending, even wlien so separated, to hold together 
ill drops, whose size and form vary with the circumstances 
•f their production. [ See Dnop.J llul in gnscs tho 
vibrati<in of tho molecules is so gr(‘at that even at the 
lowest temperature consistent witli the gaseous form, they 
t(‘iid to drive one another apart, and fly asunder in straight 
lines in all directions, pressing upon the walls of any vessel 
that m.iy contain them. The eHect of heat upon a gas is 
to increase th(^ elastic pressure so exercise<l to a very great 
degree. At llie same time there an; limits to tho elasticity 
of a gns though W'o do not yet know them. Otherwise tlic 
<*artirs alniospJieie would gradually di.ssipate itself into 
spaee, which w’(! know docs not oeriir. It may be that 
wlieii the eartli’s gravitation equals the elaslieily of the 
gas llie latter is retained. Hut these, consideiatioiis are 
too remote from Hie present purjiose. Gaseous bodies must 
!»*, regarded ordinarily as perfectly elastic, that is as occupy- 
ing any certain space only under some dclinite piessure, 
liowever small. 

From this view of heat it follows that it may at onee he 
])roduec<l by anylhing which cliangcts the motion of a body 
into the motion of its particles; hence frielioii, lianiincring, 
porcu''sion, sudden condensation, eliemical combination, and 
4'leetric.il discluuges are all proper to produce or rather to 
«^e^eloJ) lujat. For, taking the ease of friction, here we 
have motion idieeked, as with a skidiled wheel. 'I'hc 
inotinu of vevcilutioii i.s still p«)tenti.ally there, hut it is 
.shown in the motion, or \ihratiun, or liemor, of the par- 
tich's of tho wheel — lli.it is, tlie heat of friotioii — instead 
of in the motion of the wheel as a wliole. 

h'nJiatiau . — Heat radiates from all liodies in straight 
lines and in all directions, and in tin* law of its emanatiou 
it reseinldes light, its intensity diminishing in the same pvo- 
])(irtion as tlie sine, of the angle of emanation. If we conceive 
two halls w’hieh are heated unequally to he inclosed by a coii- 
<'ave surface, wliicli by any means is jireserved at a uniform 
tem]ievaturc, the radiation of heat from the wanner ball 
direek’d on the. colder, being more cojiious than the radia- 
ti< n from the latter on the lornier, tlie leiiii>erature of tho 
hotter will sink and of the cooler rise, in projiorlion to the 
difleiciice of radiations; and this wnll eon tinuo until the 
temperatures become pennunent, in which ease the radia- 
tions are necessarily equal. I'adiant lieat from a red hot 
hall may he concentrated by a suital)lc lens, and iiiny he 
retlectcil between conjugate foci (see J'late, fig. 20) in 
exactly the tame way as light. Ur, siniiJarly, the heat of 



the flame of a gas jet may be made to set alight an iitflnin- 
fnahkt hall in the conjugate focus, aii experiment shown in 
tho above cut. It may also be polarized both in the plane 
and circular forms. 

One consequence of the free, radiation of heat in open 
space is, that its intensity must vary inversely as the 
square of tho distance from tlu* origin. Hence every 
portion of space lias a detcniiinato temperature, which 


is due to tho amount of radiation, not only from the sun 
and fixed stai's, but also from the nou-lumiiious bodies 
of each system. 

Hut tlioiigli tho laws of the free emanation of heat and 
light are similar, those of their transmission through siib- 
8laiie.es are very difterent. When a iiKdallic body is but a 
little heated in a fire, w'c have heat unaceomp.inied by 
sensible light ; and in tll(^ lunar rays tlic light, though 
originally tiansmitted from the sun, arrives at our planet 
with scarcely any sensible heat, even when collected in the 
focus of a hnriiing-glass and measured by a sensitive 
thermopile*. It is still more remarkable that, w'lien the 
solar rays art* decomposed by tmnsmission through u glass 
prism, the difl’erently coloured rays of the sjieclrum Jiavo 
each a dillerent intensity of h(*at, the least relrangihlc 
possessing the greatest portion. The gnailcst heat is ttnmd 
at the }>lae^? occupied by the extreme red rays, ur rather a 
little beytmtl them. See IIkat *Si*i*.( tuiim. 

Diathvrmatioil^ or transparciiey to heat, is ptissessed by 
bodies in quite u ditrerent ratio to their transparency to 



light. The transparent amber is almost aihermaiions, 
while the smoky roc*k ervst.il, vvliicli is only lianshieent, 
not t»‘ansparenl, is almost peitcelly diathcrinanons. This 
may be very efVeetively shown by placing on eitln*r side of 
a ling-stand a thin plate of amber (or other atliennanous 
subslanet*') ami a llnek ]>hite of rock cry.stal {^or other dia- 
Ihennanous sulistanee), and beyond llieni two partielcs 
of some easily intlainniable matter, suitably disposed, as 
in above figuie. If now a red-hot copper hall be drop])ed 
into tie* ring-stand, the ]mrliclc protected by the lliiek 
])late wall quiekly catch tin*, w'hile that be\oiid tlie thin 
plate will be thoroughly preserved. Hut when we em- 
ploy heat obtained from a terrestrial source, we discover 
that the phenomena not only dillbr from those whieli result 
from the transmissitm of eeh*stial heat, but dilli-r among 
theni.'>*elvc.s to an extent whieli at first seems to jireeludi^ 
all chkssifiealion. '1 bus, w’hile glas.s arn-sts scarcely any 
portion of the direct solar heal, the tliiniiest plate of it 
interjiosed between us and an intense tin* aet.*» Oi an 
elleetuul screen. This fact afibnls to the glass-maker a 
convenient mode <»f protecting tlie eyes, when it i.s neces- 
sary to inspect the inteiior of his glowing fmnaee. It is 
not, however, coiTcct to sny that none of the heat from 
Mich a Bouree is tifiiisniitted by flic glass. Tliis was the 
received opinion, and glii'^s screens w'crc held as cflcctual 
si» opaque ones in arresting the heat of a five ; but it is 
now’ aseertained that a vari.ihlo portion of terrestrial heat, 
depending upon the temperature and nature of tho radi- 
ating liody, docs jiass tlirongli. The fact is, how’cver, more 
strikingly illustrated by tlic fiainc which is obtained by tho 
combustion of a mixlurc of oxygen and hydrogen gases. 
In this flame we have the greatest artificial heat known 
except the electric lamp, although accompanied by very 
little llgiit. If a convex lens be held before it. the heat 
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transinittfd throuf^li tlio {r^flss^ even when thus conceii- alteretl, n current of electricity, proportional to the qu;in- 
tiutod, can scarcely h(i u]>preciat<!(l by the rnost delicate tity ot heat fallint; upon the exposed oxtrcinilies of the 
air tlurmoiui ter. lint if a piece of liiiie be. placed in the Iwirs, passes Ihroiij^h the wires from the poles of the pile, 
llaiiic, wlu ve it undergoes no cbeinicul change, hut emits n and causes the nuigmdic needle of th(! pilvauoineter to 
li:;lit wliieh in point of intensity almost rivals th.it of tl»e didlect more or less, .'iccordinf^ tti the quantity oi electrieil} 
•Mill, rjidiation of heal immediately lakes ])laee, sulHeieul to ciicuhitinp In a little frame r Is jilaced the siihstaiiee 
inllame a jiieco of phosphorus placed in its focus. Avliose action iipcm the ra 3 .s of lie.it is to he tried. This is 

'I'herimqtile. — This instrument was invented hy Melloiii, situated iminudiatoly heliiiul a serecn, having' an aperture 
and IS iiulis]»ensahle for investif^alin*; small iiicreineiits of in it soin»*wliat sni.'iller than the plate thron;,'h wliieh the 
Inat. It consists of an urranf'cinent, sIiowji below, of several heat is to he tumsmitted. Sometimes other j)recauLionaiy 
j)aiis of uiitimoiiy and bismuth har.s,plaeed ill a lu'ass ca.se, a, serceus arc ein]iloYed to protect the pile from inv'^ular 
and leiviijo Hm wires, x y, y //, fr(»m its poles count*cted radiation and other dislurhiui; causes on the end nest tl )0 
with a very delieate j^alvanometev, c. 'liie extremities of pilvanometer, niul ;is it is imjjiirtant that lhi‘ action of the 
tlie bars heiii^ ex'posed to any s<iuree of radiant heat, as lieat ujioii the bans be limited to the aelual time of the 
that tvoin a ecfil of platinum heated In a .sjdrit- lain]), while cx]>eiinii‘ut, the dou!)h^ .'Jcreeu, o, is intoi posed imim'ili- 
the lempeiatiire of the other extremities oi the hais is not utely between the transmittiii.L; screen and the lainji, so lliaL, 
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being provided with a liinge, it may be rai.scd or lowered 
whenever the r.iys lient from any s(»ur«ran’ to he allowed 
to pass or are to bt intercepted. It is ohvion.^ from this 
arrangement liiat no lieat from tln! ratllating body eaii 
re/ieh the ])ile, excejil through the suhstaiiee ])l;iced behind 
the a])crture in the screen. 

The extraordinary discre])anei<‘s of lujdies as to their 
diatherniaiicy or transpareney to heat is lery obvious from 
tile following table, where the jdates of tin; substances 
nanu'd are uiider.stoud to have a eommoii thiekiiess of a 
tenth of an inch (accurately inch), and that the 

source of heat is an argand oil-lump. Of 100 incident 
rays liieru j);i.sses through — 


Kays. 

Roek-f-alt, colourless, 

Calc sj)av, do., 62 

Smoked tiqi.iz, brown, h? 

('arhoiiale of lead, colourless, ..... 62 

riate-glass, do., 40 


While agate, crdourlf'.s. 
Glass (coloured ). a iolrt, 


“ bin.-, . . 

Sulphuric e.ther, cohuirless, 

Gi pMini, do., 

'J’onrmaliric, green, , . . 

Gp:ique gla.ss, hlaek, . . 

Fluor sjmr, colourless, . 

(h'tric acid, do., . . 

Alcohol, do., , . 

Alum, do., . . 

Water, do., . . 

Sulphate of copper, blue, . 

It thus apjiears that rock salt li 
[lancy, and that of all colourless ti 


.as the gr(’atest. dialhor- 
ruuspureut bodies water 


all colourless truuspureut bodies 



HEAT. 


79 


HEAT. 


18 the lesiHt (liatlierinauons. Colourless mirror glass arrests for instanee). The direeliona of tlic arrows in the figure 
more than one half of the heal whieh it receives, while point out tlie muveiiieiiis of the currents. It may further 
transparent alum allows less heat to ])ass through it tlian he observed that any viscosity in the liquid will impede 
the (leepoHl coloured glasses. With tim <'xe(*plion, how- its motion. A little guiii-urahie, for instance, will con- 
•ver, of the hhu’Ic glass, all diatlieriuauous bodies, ns far as siderahly retard its Farinaceous huhslaiices, for 

is yet known, belong to iliu class of iranspanjnt bodies : this reason, allow water to boil slowly ; but when such a 
metals, stones, and wood, which totally obstruet the passage iiiixlure has oiiec acquired heat, it parts with it equally 
of light, obstruct that of Insat also. It will, howi-ver, be slowly. A familiar illustration is aflorded in the length 
tihseived that suliihato of copper, whieh is i»f a blue colour of time porridge will keep warm after boiling. Little as 
and strongly diajiljanous, is jierfectly atheriuaiious. is the conducting jiower of liquids, that of gases is probably 

Coiidiictioit . — The powiw of rfidialing iieat is eerlainly the lesh ; hut Ihen; would he great dilhcnlty in eKtablisliing this 
most universal mode of its juopagalioii between dificrent experimentally. The clleet of heat cm gases is to incn‘asc 
jiarlicles of matter, as well as through considerable sjiaces. proportionally their cjlastieity, and this disturbing foi’cc 
ilowi'ver, it is usual, for greater sinijilicily, to designate the jmiduccs viedent motions in their parts, so that tlie whole 
preqiagation tlnougli solid bodies as coaducfiou. ITobably sliortly uecpiires a uniform lemjierature, wiicii oilier forces, 
heat is at once* e-ondueted and radiated through solid bodies, such as gravity, are not lukcii into eonsideralioii. 

Whiehever <d' tJicse two viea\s may bc! adopted, we are led These three, modes of the propagation of heal — radiation, 
to imjiortaiit pliysical dislhietions between clitf’crent homo- | coiiduetioii, and coii\cclion — exist in our globe, and are the 
geiieons sul)stjinees viz. their eomluetiiig poweis inter-’ -anse of important pheiioiiiena in the distribution of climate, 
nails and externally. Eewtt>n's formula, to rcj>resent the First, tlie great mass of earth, considered in reference to it.s 
lieat ec.niiminicatcii from one body to another of the same solid parts, has an external sourer of heat by radi.itioii, 
jiJivsieal natuie, when ill contact, is A (Z — /'); in which ^ principally from tlie sun, wliicli much 
and t' arc lli(‘ tcirijicralures of llu* two bodies, and h is a more than coinjieiisatrs the radiation fiom 
eonslant, ]mq»ovtioiial to the intc'rior eoiulucdibility of the the intcTiorot the c.artli. | S(‘c IJk,\t cut' 
particular .•■ubslance. A formula for llie heat lost h} a the EAiiTii. | Next, the jiiopagatJoii 
liody o) uuitorin Iciiqievatun* when subject to a current of | of heat by motion in uids has an iin- 
air is ii (/ — t), t heiug the teinpeiatinc of the air in incuse tciideiirv to c(|iialize the tciupcra- 
lontaet, and ii a constant depending on the <-xterior lures of clitreient latitudes; and the 
eoiidiu'llbiliu. The cxteiior cundiictibility may bc very unequal depths of diliercnt ]ilaces in the 
dillereiit lii the same liody l>y slight alterations in the bed of the sea would, from the s.inie 
fcinoollinc.^s or even colour of the surlaiM*. It is b\ this cause, pioduee eainenls wiiiimT than 
aiiUigoiilslic pi inei pie that heat aeipiires a porniaiirnt state, the .adjacent water. finally, tlu* cdiis' 
coiTcspoiuliug to the diiierent positions of the parts of bodies tieity aequirrd hv portions of the air in 
relative to the sotiiees of heat and the di.sprrsing surfaces. coiitaet with tins vv.timer regiou.s of tl 
Tli<‘ mathematical theory of the distribution of heat is globe dcstruvs the cijuilibrimn of that 
founded on the jiiinelple that, when a body has anived at tliiid, and generates winds of which the 
a jMTinanent stale of temjieraluic, tlie (|uautity of heat heat is c'ommunieated to tlie distriets 
given out by any jiartielc to the .adpicviit coldiT region traversed, while the counter-cunonts, or 
must lie equal to that received from tlie wanner particles cold winds, rush foiwanl to occn|)y the 
near it, and conversely. For example, sujqiosL* a solid abandoned sjiuees. See TnAni. W im>s. 
body 1u l)(‘ contained by two jiarullel planes of indefinite CJicmirnl Af/i firj/ of J/vat. — TJie 
extent anil </f unilorm but (litrercnt temp era lures. In agency of heat in jn-oinoling chemical 
this erne, the cxteiior eouduetihility through the sides aetioii is important mid e\len,‘.ive; in 
being jncventi (1, the tenqiinature will h(‘ uniforiii in any some rases no eonibliiation ean take 
seeiioii of the liody jiai.illid to ihs ba-'^cs, but. will iueuase plaee without it, and in others it greatly 
from the lower idaue in an arithinetieal jirogression to the tacilit.iles eiieiiiical combination, while 
iqqier. Evivv. siippo.se a thin cvlindrical rod to he placed in some instances it decompo.scs eom- 
in a iiiedimn of whieli the lemperaluie is eon.stautly zero, pound bodii’S, and residvcs them either 
while it.s exlivniities are niaintaineil at constant hut ditlercnt into simpler or into elementary forms of 
temjuTiituies ; in this case, on aeeount of tlie exterior coii- matter. Ju the solution ot salt in water, 
ductiliility. the distribution of heat will follow, at equal .an increase of heat, by iucrea.sing the 
distances along the rod, a geomeliical progression, incrcas- afliiiity between tln^ soliil and the liquid, (’onvection. 
iug from the colder extremity to the hott incre.ises the solvent pow'cr. Alany gases, 

douncfhm . — Tlie ju'opagation of he.at ill liquids depends on the contrary, arc more soluble in eold tlinn in hot 
very little on any eoiinmiiiieatioii by coiitaet, th.at is, on water. lii the ease of oxygen and hyilrogeii, aiul in 
iuuitlucfiou of heat between tJic particles of the liquid. If many similar eases, heat has no efi'ect on the luixturo 
wc place a liented plate on the surface of water in a vessel, I imtil it aelually jiroduccs coinlMiiatioii with eli.ing»‘of si ;lc. 
but so as not to toueb the edges, a tliermemutcr jil.aced in i The action of oxygen upon metals very greatly depends 
tbo water will indicate little or no alteration of tempera- j upon the degree of lic‘at. 

tnre; wc can even boil w’ater at the lop of a tc.st-tnbe 'I' here are some gaseous coni])OTmds which can scarcely 
wliilo a pi<*ee of iee wedged into the boltoiii is .still uiinicltod. he pr<idncc‘d hy the ilirect action of heat on tlieir elements; 
Hut if thl^ bottom ()f a ve.ssel of water he heated, the heat thus oxygen and nitrogen do not unite, even when .strongly 
will he distributed lliroiigli the liquid hy currents of particle.s be.ated, so as to form nitrou.s ai’iil or any otlier eoinpound; 
ascending from the heated p.art, ami thus giving jdace to hut tlie heat whieh aceoirijiaiiics tin* idectiical spark seems 
tlu! KuiTouudiug cooler jiartieles, which fall iii and become capable of produeiug this eft'ecl. Tliere arc a few cases in 
heated, aiulin tiieir turn rise — a mode of transference of heat whieh heat by direct .act ion, and without the aid of any 
called 'vovrccLion. 'riie rapidity with which heat is thus iiitervening ullinity, is cajiahlcof deeompo.'^ing compounds, 
conveyed is easily exhibited hy means of a glass tube con- Heat has also great jiowcr In modifying as well as in 
taining some water, as in annexed cut. Applying the llauie causing chemical action, .and ditferent degrees of it produce 
of a lamp at the Ixittom of the tube, the circulation of the very ojipositc eftVcls in some cases. If w'e heat mercury 
fluid will ,at once bo rendered obvious by diflusiiig in it a to about its boiling-point, exposed to the air, it becomes 
small quantity of any light insoluble powder (brui.sed amber, peroxide ; but if we e:^ose tills product to a still higher 
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tcm]»pv.'vturn than was i<*quirc*d for its formation, it is 
again re.solvc'd into metallic inercnry and oxygen gas. 

Measurement of Heat , — Wo nicasui'o degi-ees <if lieat 
by observing the expansion of solids or of liquids, usually 
1ln! latter (in lubes of small bore), and such iiiNtruineuts 
propi'ily gradtnUed to sliow^ the expansion caused by vary- 
ing degnes <jf heat we call the.nmnncle.rs. 'J’<» m(*asur<‘ 
amounts, instead (d tlegrees, of heat we use apparatus de- 
nonniialed catorimeler.'t, Wlien the teinperalure is so high 
that a eoinnion tliermonuder is unsuitable, a 8]iee.ial type 
of instrument has t<» be employed, called a J*yiiomkti*.i:. 
Anotlier mode of estimating amounts of heat is aflbrded 
by EQtnvAijfiNT. 

Krpansivn oj' SolUh by lleaf . — This oenirs nearly, but 
not quite, ])ro])orlloimlly to the inerease of temperature, 
except wnen tho} are about to change their jdiysical or 
chemical states. Eov the inen*nse of h«*at without increase of 
tem])erature at these times of change sec Lati-nt HkAT. 
The ahsorjdion of heat, in the ])hcnomenon of latent heat 
j»a.ssing from a ]i<]iiid t<» a gaseous fi)nn lies at the root of 
the (>j)eratioii of all frec/iiig mixtures. The jdiilosophieal 
form of insliimieiil. i.s one call<*d a invciiled hy 

J)r, Wollaston, shown at fig. 11 of J'lale. Two ght.ss halls 
rommuniealing hy a tube inclose a small quantity of water. 
This is made to boil, an<l while the steam is issuing the 
Ojicii einJ is hennclicalh s«'aled. Wl>cn one of the hulls is 
jilaced in a freezing mixture, tlie w’ater being in the other, 
the va])onr is eond»‘ns»Hl, and tin* vacuum tliU.s caused draws 
Iho evajMiralion so rapiilly fiom the water .'ts to produce 
fn*ezing of it in the hull. 

Tlie following table gives the dilalatioii of a unit lengtl) 
of <lillerent sohds trom the fiee/ing to the boiling point, 
and is a mnr/i taken from several ol)s<Tvers: — 


Glass tuh(‘, , , 'OOOStt 

Crown glass, . •0008!) 
IMat Ilium, . . ’ODOPT 

Palladium, . . ’OOl 

Cast iron, . . *0011 

Steel, . . . M)012 

“ tcm]ieied, *001 .‘J 
Gold -00 Ih 


Gopl*or, . 

. . *0017 

Hrass, . 

. . *0018 

Si her. 

. . -bOLM) 

'I'iii, . . 

. . *0022 

1 Vw'ter, . 

. . *0023 

Grain tin, 

. . *0(»2o 

head, 

, . *0028 

Zinc, . . 

. . *0030 


If two plates of metal (d ditleriiig exjiansihility he Joined 
togetlier, as in tig. <1 of the J’late, tlie ajijdicatioii of heal will 
drive tlicni into a curved form, the more expansible taking 
the outsiih* cm VC. Acting on this Iheguel invented a very 
bunsHive tlieruioinetci (tig. 7 of J’lale), wliere a spiial spring 
made of two such met.nls 
throughout its length, and 
n W being mounted W’ith an index, 

11 , I ho lattf-r revolves us the 
spiral twists and untwists, and 
inaikh extri-mcly small inrre- 
meiits of heat. 'i'he spring 
is fastened at the end a, and 
is loo.se at the end carrying 
the index. In another furm 
of the instrument the spring 
is coiled in a helix, as shown 
in the ai’coinpanyiiig tail. 

Wore Kiich a bar as that instanced above h'rmed of tw’o 
diflerciitly expansible but intlexible substances, it is obvious 
that it w'ould he destroyed on the lirst coiisidciablc change 
of temperature to wliieh it was submitted; and exactly tlie 
same result would follow’, although both the parts w’erc 
equally expjuisive, if the temperature of tlie one wore raised 
higher than lliat of the other. This explains wliy glass is 
so ajit to break, when heat is ap])lied to it. When hot 
water, for instance, is poured suddenly on a tlnc.k plate 
of that material, the upper surface is heated and expanded 
buforu the heat penetrates to the lower surface ; tlic glass 
tends to bend like the compound bar, but is fractured iu 



Expansion of Stdids — 
Solid Tlienuoiueter. 


consequence from its want of flexibility. Every one knows 
how apt a tumbler is to break w*hen hot water is poured 
into it suddenly while in n cold state, and that the best 
mode of avoiding sueli a catastrophe is to licat it very 
gradually, allowing time for the heat to thoroughly but 
giadually permeate the whole substance of the glass, 
and the whole to expand alike; it is not expansion, but 
imqnaVdy of expansion which is to be guaid(‘<l against. 
From W'hat lias been said it will also be obsem*d that the 
danger increases from the thickness of the glass ; hoiliiig 
water may be )»oured into very thin glass vessels witbont 
danger, because the bent penetrates the whole substance 
very rapidly, and they have moreover a slight degree of 
flexibility wliidi adds to their safety. The imi'qual ex- 
pansion and contraction of glass, on the sudden application 
of heat or cold, are often turned to advantage by glass- 
blowers. Watch-glasses are also by this property readily 
cut out of a globe of glass hy conducting a crack in a 
proper dhection by means of an iron rod or ]>iee<* of 
tobacco pipe Invited to redness. Tlie eliemist likewise avails 
Jiimself of the same means to divide damaged globes into 
capsules, and iinhrd to convert many sorts of broken 
vc.s.sels into nrlieli's of ex])eriinental use. 

A very ingenious application of llie power obtained by 
tlie iMiormons foice of the contraelimi of vnnJintj metals 
w’us iiiiide by Alol.'ird, to secure the ]\lnseum of vVvts and 
Maiiufaeluret in I’aris, by restoring the wvills, which were 
giving way ontwaitl owing to the weiglit of the roof. Jlis 
method was to insert bars of iron horizontally through the 
building, so as to protrude a little from the walls at each 
side. Heat was tlien ajiphed by lamps sus})eiided o\er tiie 
whole lengtli of the bars, and ihe metal (‘xpanded to some 
extent, after wliieli mils were tirmly soewed on tlie bars 
at botli ends, and tighlein d to the wall as much as ])ossiblti; 
(he heat being now removed the metal began to contract, 
and in doing so it drew the nuts closer together, wdiieh had 
I IheelVect of bringing the w’alls nearer to llie ]M*rpendienlar. 

I 15y a re))etithm of the henling of ihe bars, and again light * 
ening the nuts or plates, the bulges w'cre entirely removed 
and the w’alls weie restored to their vertical jiosition. 

K.rpahsion ofj/apiids by Heat: Lhjuld ThtnuomHers, 
— A Miiiple means of oh.serving tJie exjjaiision of a liquid 
by heat is seen at lig. 1 in the I’lale. A flask is lilb'd with 
a Iii)ui<l and held over a laiiqi. Si* soon as the tenquTatnrc 
begins to inerease, the liiiuid will rise above the point A. 
Hut a very remarkable exception to this regular increase of 
bulk with temperature oeenrs in Hu; commonest of all Ihpiids 
— Avaler. Water near the freezing-point expands when the 
teinjierature is diminished, which is ]nohal)ly owing to the 
diflerriit. arrangement assumed hy its constituent ]>artieles 
preparatory ti» crystallization. Tlii.s abnormal <*xpaiision 
of freezing water begms about 7 degrees above fieeziiig- point 
(at It is easily rcndi*ved obxions by the following 

experiment, which may reatlily he performed witli a phial 
and tube filled with pure water at ihe ordinary temperature 
(say tiO'’') to about llie middle of the lube. Immerse tlin 
jdiial in a fivezing mixture (pounded ice and salt), ami the 
water will immediately begin to fall in the tube, making 
contraction; but in a short time an ojiposite movement 
will bo jierccived, iiulieatiiig tliat dilatation is taking place 
nolvvitlistanding that tlie cooling process is still going on. 

It has been obji'cted to the iniereuco deduceil from this 
exiierimeiit that llie ascent of tlie water in tlie tube is 
referable to the contraction of tlio phial wlievehy its capa- 
city is reduced, and not to the expansion of I In* liquid 
itself; and, in fact, this is true to a certain extent, but it 
is by no means sufTicient to account for the whole etrccl. 
It is nevertheless curious to renuu-k in this experiment, 
when accurate means are taken to estimate the temperatures 
of the liquid, botli when heated and cooled, that it expands 
equally on both sides of 42'^; Ihiit is, when cooled to 40“ 
it rises to the same point in the tube as when heated to 



HEAT. 


81 


IHEAT. 


44°, at 32° it stands at the same hei/scht as at 52°, and so 
on for difForent temperatures, as shown in the frradnation 
on cut beneath. Cast iron, bismuth, and antimony also 
expand in the same manner as water in the act of coulinp; 
^rom the liquid to the solid state. Hence their great adapt- 
ability for casting. Such metals as gold, silver, and copper, 
which follow the usual law, arc thereby rendered useless for 
casting in definite designs; for this purpose they must be 
stamped (not cast), as in the operations of coining. 

Still the solidifying of water, cast in»n, &c., are quite 
exceptions to the rule of increase of bulk in liquids with 
increaso of temperature. This rule is so practically in- 
variable (hat the almost universal form of thermometer 
is the liquid variety. Fig. 4 in the FJatc is the tnhe and 
i)nlb of the common merenry-thermorneter. The freezing- 
point is determined by immersing the thermometer in the 
w'atcr of melting ice, and the boiling-point by immersing 
it in boiling water. Fig. 6 shows an apparatus for gradu- 
ating tlierrnometcrs as far ns concerns llieir boiling-point, 
riungiiig them into boiling water would be useless, as the 
fiteuin would obscure the vision. The mouth, h 5, of the 
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Expansion of Liqniils. Expansion of Gases. 

W liter 'I'Ueriiionietcr Pi inciplc of the 

■with Double Gruduntion. Air Thermoiuoter. 

vessel is elosL'd by a lid, into which the tliennoiueters. n ii, 
are inserted ; the point »i, which is known to Ik* close to 
the plac-e where the gradnation of the boiling-point is to be 
marked, being just free of the top wdien the thermoineler 
is pushed down to close above tlie boiling water, if fi. 
The steam t'seapes at o o. In u thi’mionictcr the height 
to which tho mercury swells in the tube is taken as a 
measnre of heat, and the inteiwal betwi-en its great height 
at boiling-point and that to which it sinks at freezing-point 
is divided into 180° in Fahrenheit's Ihcrmoineter and 100° 
in the centigrade. 'I'he latter is now being increasingly 
used in England. 

Expansion of Gasas hr/ ITeat . — This is shown by a 
aimple experiment figured in the Plato (fig. 2). A common 
phial, with a glass tube passing through the cxirk, has a 
Hmali quantity of coloured fluid at the bottom, into which 
the end of the tube reaches. When heated over a lamp the 
air expands aiKt forces tho fluid up the tube. This and 
fig. 3, when properly graduated, are diflbrent forms of tho 
air thermometer. Or, as in above cut, let a phial be about 
half filled with water, and let tho tube just enter through 
the cork. I'hus prepared, place the end of tho tube into a 
vessel containing some water, so that the phial may be 
YOU YIJU 


uppermost ; pour now some hot water upon the phial, and 
the air in it will be so expanded as to force the water 
wholly ont of tlic phial, and possibly a portion of the air 
itself will also escape. Allow tho apparatus to remain in 
the same position until it cools down to its original tem- 
perature, whim it will be found that the phial contains at 
least as much water as at first, showing that the air has 
returned to its original bulk. 

But the investigation of tlic expansion of gases demands 
gi'cai caution. Fig. 13 in the LMatc represents a common 
condenser gauge formed of a bent tube open at one end and 
closed at the other, containing some mercury. Aloisten tho 
interior of the tube with water and observe the* tension; then 
place the iiiNtrumcnt in warm w’ater of known temperature, 
and again observe the tension; it will be seen that the 
depression of tlie mercury in tho sealed end, caused by tho 
expansion of the air, is greater than it would have been 
by an equal increment of temperature when filled with dry 
air only. Hence, it appears elastic vapours mixed with air 
add to its elastic force, and in estimating the effect of heat 
on vapours we must take care they are pure, and in esti- 
tnaliug that effect on air we must be sure it is dry. With 
these precautions we find that what is culled the coeffi.cipnt 
of expaimoH for gases — tJiat is to say, tho amount by 
W'liich their elastic force increases with each additioFi of 
one degnai of heat, as shown by their increased pressure 
ujjon the sides of the vessel containing them — is very 
regular. This eoefiicient of expansion is, for each degree 
eentigimle, for 

Hydrogen, nitrogen, and dry air, . • 0*00366 

Farhonic acid gas, 0*00368 

Sulphurous aciil gas, 0*00*184 

Those gases most easily reduced to the liquid foi-m have, 
as biiowti in the above exaiiqdos, the largest coeiHcient. 

To put thi.s in another w’ay, we may suppose the gas to 
be raiscil from zci*o centigrade (freezing-point) to 100° 
centigrade (boiling-point), when our eoisfiicient would bo 
multiplied by 1 00. It thus appears tliat whatever pressure 
might he exerted by hxdrogcn at tho freezing-point of 
water (0° (\), it would hi* increased by *366, or considerably 
over onc-tliinl more, by raising it to the boiling-point of 
water (100 ' C.) If instead of increase of jiressure we 
iTgavd increase of volnui<*, we get practically the same 
rc.«»ult. At a con.staut pre.ssuvc air increases in volume by 
0*003tJ(» fur every degree centigrade, and the other gases 
follow their previous figures cqFially closely. Tho expan- 
sion of gases may also bo stated another way in an easily 
remembered form, us being about twenty times that of 
mercury. Air tliermometrrs ai’c consequently far more 
delieate’than ordinary thermometers. Fig. 12 in the riale 
is .nn air thermometer wit) i two Imlbs, incasui*ing not tlie 
absolute heat of the room or ])lace where it is, but only 
the dillerence of heat, if any, between the two bulbs. It 
is therefore called the dijlkrvniial thermometer (I.ieKlie). 
A little sulphuric* ae.id tinged with eariiiine sullices for its 
operation to be made manifest. If tiie two bulbs au* at 
different temperatures the expansion of air in tin* warmer 
bulb will drive the coloured fluid down its own stem and 
up the opposite .stem. 

Maximum and Minimum Thermometers , — It is fre- 
quently noecssai’y to determine, not the temperature of the 
moment, but the maximum temperature during a givcFi 
pciiod, or the niiniimmi, or botli. Fig. 8 in the Plate 
represents a maximum and a iiiiiiimuiu thennometor of 
Kulherford's form. Tin* upper thermometer, A, is tlie mini- 
mum iiistruineFit, and is filled with spirit, in which a glass 
index floats; this recedes with the receding spirit when 
it grows cold, but allows the spirit to pass it when it 
grows warmer. The lower instrument, B, the maximum 
one, is mercurial, and the end of the mercury touches a 
light iron ueedle ; this is pushed up by the mercury to the 
6 
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highest point, and remains tlieio clinging to the glass when 
the inercuiy recedes. Thus the maximum and minimum 
of the teiiijjorature during which the instruments have been 
exposed arc accurately marked. Such instruments form 
one of tlio most valuable a}»plianccs of the meteor(»logi.st. 
Fig. 9 of Plate is Six’s form, and is a combination of both 
maxiimmi and rniiiimum observations in one instrument. 
The shaded part is of mercury, tlio remainder is spirit of 
wine — the spirit, not the mercury, is the active measure. The 
iron indices a and h rest on the surface of tlie mercury, and 
have a fringe of spun glass or sucli mateiial to cause them 
to cling to the sides of the tube. They ar<* set by a mag- 
n(5t held outside the tube, by which they are drawn close 
to tlio surface of the mercur)'. If the temperature falls 
tlic spirit contracts, and the mercury follo\Ning it raises the 
index < 1 . If the temperature rises the sj)irit swells, ami 
driving the mercury before it, raises the index 6. Fig. 10 
is an apparatus for discovering the ininimum Itmiperature 
of liquids, a is a glass bulb terminating in a tube, n. ci> 
is a wide tube, ceinciited round « by the cement lilling np 
the shaded part, v i>. Fill a ii and also c d with the 
fluid to bo measured, and tlicn pour into c d as much 
nuircury as will l ise above «. There is a small aperture at 
the point ii, but llic mercury cannot eiiter it, as it is 
already full of tluj liquid. Let this be water at But 

if the w.aler should presently sink to .‘15^’, a vaeumn is 
made in the tube it, and the nwrenry enters hy the pin- 
hole in suflicient quantity to fill it up. Of course the 
mercury falls t<i the bottom of tlio bulb at oucc. Such an 
instrument could he used for lueasming the lowest lem- 
peratuie of lakes, wells, &c., since the inei<*ury, when once 
udinilied, remains at the boHom of the ayqiaraius till it is 
withdrawn and measured by the graduated tube, fig. 11. 

CalorimvUrx, — I^avoisier invented an instrument called 
the calorimeter for estimating the amount of heat evolved by 
a known weight of a substance in sinking from an observed 
tcrnpcTUturc to zero. 'J'his amount varies vei*y much for dif- 
ferent substances, and is measured by their relation to water 
ill this capacity. The result of the comparison is called the 
spceilic heat of tlic body. (^Scc SrKCiMC Heat.] It is 
figured on tin? Plate, fig, 16. It consists of two metallic 
vessels, a n r . a' W o' d'. one cimtaiiied w’ithin the other, 
and kept separate by small pieces of wood or glass. The 
space between is filled with bioken ice, which, melting and 
constantly renewed, keeps the interior vessel at freezing- 
point, or 32" Fahr. ^Vithin this is :inother vessel, a" ii" 
c" i>". Separated from the middle one by ice. Any ln»dy 
of higher temperature inliodnecd into the iiJiiermost vessel 
will be cooled and will euinmuiiicate its heat to the sur- 
rounding ice, converting a certain ]iortioii of it into water, 
which W'ill show the amount evolvi*(l. 'fhe stopcocks eany 
off tlio water. That at it is the water t<i he measured. 

Count Kumford’s calorimeter (fig. lt>) cumsists of a 
vessel of sheet copper, with a woim tube in tho interior, 
making three revolut’ans. This tube introduces heated 
gas. Bodies bnrnec .it the mouth helow' send up their 
gases through tic tube, and the heat commuuieated to the 
water will raise its temperature. Tlie amount of lieat can 
thus be measured. The lower part of fig. 17 is a binall 
lamp used with this when ether or alcohol is to he burned. 
The liquid is introduced at A and burned at u, the stopper 
A being inserted, and the body of the lamp being buried iu 
ico when used, as shown in the upjier part of figure. The pre- 
caution is necessary because of the danger of volatilization. 

The rate of cooling in vacuo^ or in air, as iu certain 
gases, been the subject of much experiment, and 
eventually the following result was arrived at as the out- 
come of thousands of cxpcriineiits— the velocity of cooling 
of a body imuuirsed iu a gas depends on the density and 
temperature of tbe gas. Tlie ingenious apparatus used in 
these experiments is shown in lig. 18, where o is tho bulb 
of a thermometer aud c its stem. Fig. IS) shows the 


thermometer being heated in a furnace, for it is itself to* 
be the cooling body ; the screens, a! a! a', servo to pro- 
tect the plate, A ii, from the heat. The healed ther- 
mometer is plunged into the large hollow copper hall, m m, 
held down iu a trough of water by the beams, R n. Tho 
water m.ay be warmed to any required tcmpcruluro hy 
vapour introduced through tho tube, x u w. The phito A ii, 
perforated at a and 6, closes tlie ball m m, and serves also 
to support a cylindrical glass cap, st, fitting round the ther- 
inoiiietcr stem. This being swiftly adjusted and the joiiit.s 
lilted and made air-tight, the air in the ball is drawn out 
at oiitoi by the air-])uiiip, of which ii K is the plate, through 
the tube i> K F. Tbe air passes tlirougli the plate a r by 
the apertures o, 6, then up tho glass cap a t, and so into 
D E i«*. The cooling in vacuo is now observed. Cooling 
in gas is observed by letting tho gas into tho apparatus 
from tlie gasholder v hy the pi]»e in ii p r it, u f i» an* 
the necessary slo}>coi*.ks. Cooling lakes place generally hy 
radiation. Experiments on tho radiation of heat arc made 
by the apparatus represented in fig. 20, and already used 
in this article for another purpose, which consists of two 
concave mirrors of polished tin some distance, say 12 feet, 
apart. In the focus of one is the bulb of a tlicrmomcler, 
and in the focus of the other a ball of hot iion. The thcr- 
raometerrin the focus may he compared with uiiolhcr else- 
where, but at the same distance from the hot ball, and it 
will be found to stand much higher. Fig. 21 is another 
instrument used for the same purpose. It is a square fin 
caiiist(T filled wdth hot water of a kiiow'ii heat, measured 
bj the thermometer attached, having its four sides coated 
with different substances, so tliat their respectively different 
pow’ers of radiation may he readily iiioasnred, Tlie ]>owei s 
of different surfaces for radiating heat differ In a most ex- 
traordinary degree. See Uariation. 

Cuvrv.rtihilihf of Heat info other Forces of Nature, 
— The conversion of heal into light, into clcclrieity, &e., 
and vies vtr.id^ is one of tho latest disc()vcries of science. 
The most recent are the researches of Tyndall into the 
conversion of heat into sound. Under certain circum- 
stances of pressure, &c., gas flaim _ will readily sing to the 
note of a tube held over them, and an instrument able t. 
play simple tunes 1ms even been coiistrueted. | See Sin(41nc; 
Flames.] Later still, in 1881, Tyndall showed how heat 
(ladiaut he.at) tlirown in an intemultent beam upon c<*rtain 
gases produced sound as tho gas swelled under the beam 
and shrank in its uhscnce, lhu.s setting up a vigorous pulsa- 
tion, and consequently emitting a musical sound. 

In 188U Fnjfessor Grahniii Bell had show'ii at the Royal 
Institution that certain solid substances, wdien tonehed by 
a luminous beam, gave out musical sounds. This effect 
was at lirst attributed to the luminous rays of tho spec- 
trum ; but Professor 'lyndall’s cxpLMience led him to refer 
it to the “intermittent absorption of radiant heat.” At 
that time he was experimenting on vapours, and substitut- 
ing in idea gaseous for solid matter, ho clearly pictured the 
sudden expansion of an absorbent gas or vapour at every 
stroke of tho calorific beam, and its contraction when the 
beam wms iiitercopted. l*ulses far stronger than tboso 
obtainable from solid matter would probably be thus pro- 
duced, which, when rapid enough, would generate musical 
bouihLs. Tho intensity of the sound would, of course, bo 
determined by tlio absorptive power of the gu.s or vapour. 
The idea was tested with eminently conclusive results. 
Sulphuric ether placed iu a tost tube, and exposed to the 
intermittent beam, sent forth a feeble musical sound; 
formic ether behaved in the same way. J^ut with a modifi- 
cation of the apparatus, and llmo-light as a source of heat, 
sounds of surprising intensity were produced by all the 
highly absorbent gases and vapours. Among gases cblorido 
of metliyl was loudest. Conveyed directly to the (iar by a 
tube of india-rubber, the sound of this gas seemed as loud 
as tlie peal of an organ. Tyndall has tested more tbi^ y^ 
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eighty vaponrs for their sound-producing power, and finds 
that sulphuric ether stands highest. Among the best of 
the later treatises on heat is that by Professor Tait (I.undon, 
1884), which is at once popular and exhaustive. 

* HEAT. ANIMAX.. Tlic conversion of the food of 
man and tbo higher animals into nutriment for the body is 
attended with changes which product} an cvolutitni of lieat 
that constantly maintains the temperature of an aninml 
at a point above or below, according to circumstances, the 
temperature of the medium in which it exists. The degree 
of heat possessed by animals not gifted with the ])uwer of 
locomotion is very little above that of surrounding media, 
and in this respect resembles the heat given of! by plants. 
In ])roj)ortion as animals possess the power of locomotion 
they evolve heat from their bodies. This arises from the 
fact that where tlie muscular system is most exercised there 
is greatest demand made upon tlie nutritive processes going 
on in the system. Wc should therefore expect to find that 
the <|uuntity of heat developed in the invcrlehrato animals 
was less than that in the vertc!)rate class. This fact lias 
h(“cn i*ccorded by many observers, as, for instaiu^c, by dohii 
Hunter in the “Annelida,” and by Newport in “Insects.” 

Among the vertebrate animals fishes and reptiles liavc 
the lowest toinperatnre. Fishes have a temperature of 
about 7“ above the sm-rounding medium. 

In man the temperature of the ac-ecssiblo parts of the 
body, as the nioutlj, axilla, &c,, is usually between 
and The human ])lood is found to have a tempera- 

ture ill health varying from 100*0*^ to 101*76"; in disease 
it rises to 106" or 100"; in typhus it rises to 106"; in 
Asiatic cholera it falls to 77". In healthy ]>crsoi\s the 
temperature attains its nuixinuim during the day, and fulls 
from 1*8" to 2*7“ during sleep. Jlost of the inaminulia 
have a higher temperature than man (the average is 101"), 
and biids develop a greater quantity of heat than any other 
class of animals (tlie average being 107"). 'I’his arises 
from the nutritive changes going on in the bird in order to 
support the enormous muscular power which it is com- 
pelled to exert during flight. 

There is now- no question that the cause of animal heat 
is the cliemieal changes w hich are going on in the nutiieiit 
Iluid of the, body. During the act of respiration a large 
quantity of oxygen gas is taken into tlie lungs, which is 
absorbed by the blood and carried to the tissues. Here it 
meets the various eompounds of carbon and hydrogen wdiich 
result from the wear and tear of the tissues ; and the con- 
sequence is a union of the oxygen with the carbon, and tJic 
formation of carbonic acid gas, w’hich gas is given out when 
the blood again reaches the lungs during expiration, W'lien 
carbon and oxygen unite out of the body heat is the result, 
and the same thing occurs when they unite in the body; 
:ind it is through the medium of this change that the 
bodies of animals arc raised to a given temperature by the 
circulation of the blood through the system. It has been 
calculated that there is more oxygen absorbed than is given 
out of the system in the form of i-arbonic acid gas ; it is 
probable that this enters into combination with hydrogen 
and compounds of hydrogen, nitrogen, and c.arbon, and 
thus contributes to the raising of the animal heat. The 
main sources of this heat arc the muscles, the great secret- 
ing glands, and tho brain. The loss of heat is chiefiy from 
the skin ; a little is also lost by tlie air passages. 

This theory of animal heat explains many well-known 
phenomoua; as. for instance, the slight independent warmth 
of the foetus, and of those young animals which are bom in 
an imperfectly developed (;ondition. The low temperature 
of persons who are afilietod witli morhux caruleus^ where 
the blood is only imperfectly oxygenated, and tho cold 
experienced by aged and debilitated persons, as also the 
increased temperature observed in persons labouring under 
attacks of inflammatory disease, are confirmatory facts. 
Tho phenomena exhibited by the hibenuition, or partly 


snspended vitality during winter, of some animals are 
explained by this theory. 

HEAT OF THE EARTH. This arises from two 
sources, the earth’s own proper heat and the solar heat 
shed upon the eiuth’s surface. Of tlicse the latter is of 
infinitely tho greater power at tho earth’s surface. It 
affects tho earth somewhat unequally, though in itself con- 
stantfl)ccau.sc of the motions of the earth and of the varied 
character of its surface. As regards the first tho intt.*rval 
fi*om spring to autumn is 184 days, and from autumn to 
spring J81 only. We should therefore say that the north- 
ern hemisphere would receive more hi at than the southern, 
since it has tlircc days more summer; but against this is the 
fact that the earth is much nearer the sun, in its orbit, in our 
winter tlian in our summer, and consequently the Australian 
buininer, tliougli three days shorter, is much hotter than our 
own. Indeed, the amount of heat received by tho earth 
when nearest the sun (perihelion) is to that received when 
further from the sun (aphelion) as 103 to IM>. As to the 
second cause of inequality, the varied eoiidltiou of the 
earth’s srnfaee, tin* earth has about onc-liftli land surface 
and four-fifths water surface, and the former li<*s in such 
masses that a land heiiiLspliere and a water hemisphere 
may be formed by dividing the globe in a proper inaiiner. 
But w'atcr has a iniudi liigher specific heat and lower 
radiating pow'ci than land, and therefore the iirescnce or 
absence of the sun's rays produces niucli less eflcct on tho 
surface teini»eiatnre of the oceans than of the continents. 
Jt is ciUsy to s(‘o the elTect of this when wo consider that 
there is more tuan three times as much land in the north- 
ern as in the southern hemisphere, evi'n taking the hemi- 
spheres ns they stand, divided by the equator. 

Further, the efFi^ct of the solar heat is not greatest when 
that ln*at is greatest — tliat is, when the sun is most ncai’ly 
vertical over the place w'hose temperature is under con- 
sideration. Much must be allowed for the accumulative 
power of the cc»ntinued supply of heat. Thus though tho 
sun’s heal increases from dawm to noon and then decreases 
to sunset, when it ceases, th(} day is hottest not at noon, 
but at 2 p.m., and tin* night is coldest not at midnight, but 
just before dawn. So also although the sun is most verti- 
cal at midsummer, the earth is hottest in July, not Juno; 
and although December is the midwinter month, Januai*y 
is the coldest. It may he ask(*d wdiy the sun’s heal is less 
when less vcilicul-’- wliy, for instance, the rays arc so mild 
at noon in winter and so scorching in summer? To this tlio 
reply is that the rays have to pass through a greater thick- 
ness of the earth’s atmospliere when they are further 
removed from the vertical ]»oBitioii, as in w’intcr, when the 
sun’s path is low' in the heavens, and thus they lose much 
of their force. (Experiments show that the vertical rays 
Jose 20 per cent, of their heat by the cooling action of the 
atiiios)>here, and horizontal rays lose almost all their heat.) 
Also since the rays fall obliijuidy they avo spread over a 
much greater surface than when they fall vertically, con- 
scqucntl}" eaeli part of that surface is Jess warmed. Thus 
though the oblique lines at a are only as far from one 
another as the vertical lines at 6, yet w’hen they meet a 
horizontal surface they iuclusc a very much larger space. 



Add to this the weakening of the force by tho greater 
thickness of the atmosphere penetrated in tho oblique 
path, as explained above. 

The distribution of solar heat over the earth is therefore 
much varied, and by no means coincides with or has the 
faintest relation to the parallels of latitude. Alexander 
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Ton llumhoUit that tho ixothcrmals or lines of 

e(]iial lient should b(' drawn upon mapt> of the f'lobe, each 
i8»»th(jnn passin^j tliroii^h places whose mean annual tein- 
p«'ratnn! was alik(‘, regardless of diHercnccs of latitude. 
Dove worked this out for the Rritish Association in 186*1. 
'I'he resulting curves arc very remarkable and suggestive. 

See ISOTIIKUMALS. 

The coldest inhabited places on the earth are ifl the 
extreme north of Siberia in Deceinher and January, but 
taking the ytjar round the extreinest northerly stations in 
North Aineriea are e.oldei*. At Wcrchojaiisk in Siberia, the 
coldest place known in winter (the Iherinoineter sinking to 
below sero on the average, with exceptional plunges 
down inueh lower, once even as low as 8 1'" below zero), 
the sninmer heat has been known to rise to but at 

l>r. Kainc’s winter station at Renssehier llarhonr. North 
America, it never rose above 66 

usually even in July close to the freezing-p<»int. The 
warmest of inhabited ])laces is Alassowah. the May average 
for which is ‘Jl)'*; hut individual teinperatuies lise of couiso 
much higher, especially in sandj" deserts. Tlius Sir John 
llersehel observed a tenij)eralure <»f 161)" at the Cape, and 
Sturt when on the Maequjuie River in New South Wales 
declared that tJjc ground was “ almost molten, and if a 
inuteli fell on it, it ininiediately ignited.” A thenrioineter 
at Cooper’s Creiik in Australia, graduated U]> to 127", 
whieh was h ft out expo w.d to the sun, was hurst by the 
expansion of the mercury, which had been raised far beyond 
that lieat. 

The earth’s own interna’ heat is a much less important 
HOUrei; of warmth to the surface. It is supposed that the 
earth was oviginjvlly liquid and viscous (possibly a glowing 
luihula before that), and if this is the cAs(‘ it is certain that 
it has contraeted at least 18'J miles in dicUneter in cooling, 
emitting in so doing a fore.e which geologists claim to 
account for all the moqiialiti<*s of the earth’s surface. At 
at) miles deep, judging by the rapid increas<‘ in heat as wo 
descend in mines after jiassiiig Ixdow' the surface-eneels 
of solar heal, all known substances w’ould be molten. The 
enormous pressure would yet keej» the mass solid, pressure 
driving up the melting-point; and since we know that as a 
whole the earth isasiigid as steel, though the outer surface 
is far less rigid, tJie core of the earth must he of eorr*!- 
Kpondingly greater density notwithstanding its presumed 
great heat. Tliere is a jioint heuealh the surface at which 
the variations ot .sol.ir teniperatun*. cease, and tliis is called 
the “layer of constant annual temperature;” it is about 
ot) yards helow’ the surfaet? at Paris, and th<* tcmjieratun* is 
63" I'ahr. Prom this it gains about 1" f<»v every 60 feet 
or so of deseeiit, hut this varies eomidcrably in ditlereiit 
places. At Irkutsk in Sihciia tlie jihm4;is si" fur 12 
feet of dej)th, wlicreas at Manslield it i.s to 1" for 176 
feel. 'J’lic radiation of tlie earth inl(j sj):irc nice so rapid 
ami so tremendous in its ctlccts, is now' vciy imu-li diminished 
by the solidity of its . .isl, but it is yet incessant. Experi- 
ments make it tolerably certain lliat tlu^ surface of the 
earth is eoiistiintly warmed from within by one- seventieth 
of a degree, W'hich it as constantlv radiates into space. 

HEAT SPECTRUM. Every light, wliethcr sunlight 
or not, is accompanied as it issues from its light-source 
by eonsiderablo heat. Rut wlicn a bi’ani of the light is 
refracted by a prism so as to form a SrKi’TUUM, it is found 
that the heat contained in the various wave lengths, which 
manifest IhcinHehes by the diflerent colours of the spectniin, 
follow’ quite a dillerent law to the light. In fact, the 
heat bjiectrum of a beam of light is quite another matter 
from the light speetruin. Though it is invisible yet we 
ran trace it l)v its ell'cets; and as early as 1770 the Abbe 
Itoeboii carried out a series of experiments whieh gave him 
as their result tliat the heat rays of the red were eight 
times as pow’crful os those of the violet. Leslie in 171)8 
got more precise iclalionships, and found the relative heat- 


ing powers of the blue, green, yellow, and red rays, to bo 
1 , 4, 1), and Ki, a suspiciously alluring series (1-, 2-, o’*, 4*). 
So sneeessivc investigations went on until Tyndall mapped 
out tlin heat spectrum by means of a cui ve, examining the 
electric light as the light-source, and using the highly 
diathennaiious rock-crystal for the lens and prism in- 
stead of the eonqiaratively ahsorhent glass. Thu measure- 
ments w'ure maile by a Melloni’s thermopile of great 
sensitiveness. Taking tiio maximum intensity of heat as 
100, Tyndall found the heal of the vifdet and hhiu ra\s in 
tlie spectrum to be 0; the green rays yielded 2, and the 
red gave a rapid rise to 21, and then on to 46, where the 
visible spectrum ceased; but passing into the dark icgion 
beyond the sp-ctnirn the hc'at rose to 100 in a stee|)ly 
ascending curve, and then even more steeply descended to 
2. As Tyndall puts it, the curve “ shoots up, just beyond 
and massive peak, a kind of Matterhorn 
of heat, W'hich (piite dw'avfs by its magnitude llie qjorlioii 
of the diagram representing the vihiblc radiation.” This 
<‘-nrve is less sleiqi for sunlight, on account of the aqueous 
vapour of the atiiiosplicre absorbing much of the “ dark 
rays,” With sunlight the heat of the obscure rays is only 
twice that of the visible spectrum, but witli the electric 
light it is eight times as much. 

HEATH. HEATHER (Erica), one of the most exten- 
sive and beautiful genera knowm in tlie vegetable kingdom, 
belonging to the order EiticACK.!*:. 

The genus inclndes a great variety of species whicli 
posst'ss inneli diversity of colour and beauty in tlieir flowers. 
Lovely as even our wild moorland heaths arc, they rank 
among the hwvest in point of beauty in this extraordinary 
genus, in w’liich all the hues of red, pink, and purple vie 
with eaeli other in tlie most brilliant manner, assuming 
every tint but blue, and fading into tlic purest and most 
t rails] lanMit white. Tlie forms and sizes of tlic corolla are 
as varied .is llu^ colours, ami are so exquisitely heaiitiful 
and itelieate as to render description useless. 

The genus is eonlined to the Old World. A fcAV sjjccies 
occur ill the north of Europe, ami others in the countries 
bordeiing on the Meclitcrraijean. In Oreat Riitaiii the 
Coiiiiiioii Heath or Ling (Calluna vulyarU') covers large 
tracts of w’uste hunl, and is used to thatch liouscs, to make 
brooms, and even beds in tlie northern jiarls of the ishiiid. 
It is tlie only species in the genus. It is a Jow' -tufted 
shrub, with small, sessile, closely imhriealed leaves. Tlni 
colour of the flowers varies from a deep red to a white, 
and numerous varieties Jiavc been named. There is a 
double variety, wliieh is extienudy beautiful. All our 
Rritish heatlis are improved by eultiv.tioii, and are gen- 
eral favouriti'S. They will no!, Iiovvever, thrive in hot dry 
places and in any eommon soil, Init rtsinire sandy peat 
earth .and a situ.it ion wliere tliey arc moderately shaded 
fioin the snn. hlriva vumeti^ one of the few plants whose 
flowers bid deliance to the rigour of wiiit«*r, and aftfx'ar as 
the efirliest harbingers of sjwing, is fomid wild in Germany 
and generally on the nioiiulaiiis of middle Europe. The 
flowers are flesh ’Coloured, and do not last longer than the 
heginiijiig of April; but the p’mit forms a good edging 
ill gardiMis. Erica umtraliA^ arborea^ mediterranean and 
polytrichifoluin adorn the rocks of Hie south of Europe. 
Erica mediterranca is .also found in Ireland. Tlie flowia’s 
are jialc red, W’ith jiromiiK'iit anthers. 

Rut it is at the Cape of Good Hope that the principal 
j).art of the species is found, indeed the whole* of those 
which cultivated in greenhouses. In their native 
country they arc by no means so handsome as when culti- 
vated, but form scraggy shrubby bushes, with little beauty. 

Those H'ho have not the couvoriioncc of a greenhouse or 
hc,ath -house to grow Cape heaths in, may nevertheless form 
beautiful clumps in their flower gardens by a judicious 
solection of hardy sorts, removing the soil where it is not 
suitable for their growth, and iilling the place with a mixture 
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of peat soil and sand, and at the same time introducing | 
a quantity of freestone to equalize the moisture of tlie ' 
soil. Tliere are about 400 spcciiis in the genus Kriea. The 
chief characteristics arc the following: — Tlie calyx is f«»ur- 
^artc<l ; the corolla is boll-shaped, four- toothed, persisting 
after it has faded ; the fruit is a fonr-cellcd capsule with 
valves opening between tlie dissepiments, and carrying a 
part with them. In Calluna the four-parled calyx i» longer 
than the corolla, and the valves open at the dissepiments 
and separate from them. 

HEATH-COCK. See BhACK-ctK ic. 

HEATHEN, an old English word which is now used j 
us a general term for those who disbelieve the Christian 
religion. The meaning was originally hvath-meu^ ».c., 
dwellers in the open country, exactly the meaning of the 
Latin tenu pagan. Pagans or healliens, then, were tliohe 
who by dwelling far away from towns were remote from 
the new religious teachings, and still continued the ignorant 
and superstitious practices of their forefathers. The Ger- 
man word hmkn (from Acit/e, a heath) is synonyinons 'with 
our hf athen. 

In the ISihle (both Old and New Testaments) the words 
translated by ht'nthen mean, of course, lliose avIio disbelieve 
the .Jewish religion ; and in its later usage henihen is held to 
include even the Samaritans or heretical .Jew-s. Nothing 
was more unexpected in the teaching of Jestis than hi.s 
hearty aeeeplanee of the lieatlien ns eonvert.s. lie fre- 
quently asserts that the heathen .are surpassing the Jews, 
that luxurious Tyie aiid Nidon and iKientuae^ Sodom shall 
fare better in the hn.'d judgment tlum the Jewish Itethsaida, 
Ch«ira//ni, and Gaperiiunni, He declares Jewish cercnionials 
un<*ssential to salvation, thus “breaking down the harrier 
between the pefq)le.s.” It is to Jesus, lluTefore, that w'c 
first owe the cardinal alteration from the old to the new 
meaning of the word keutlien. lUit though heathens, after 
this teaching of Jesus, gradually came to he held as non- 
Christians and not as nou-Jews, the dews have never been 
theimselves considered as heathen, liovvcver hitter and even 
conttMiiptnons they may have been in their rejection of 
Clnistiiuiity. 

Consequently, after the death of Jesus, those who fol- 
lowed hi.s teachings gradually found themselves dividing 
into two camp.s, the .Jewish-i^hristians and tlie lieatlien- 
Christi.’ins, i.c. those who had been convcitcd from Jewry 
and from lieathendoin respectively. The tirst in.-idc a 
claim ujion all heatJu'ii-L’Iiristi.ins that they should become 
.Tews; they sought indeed to coniine the t('Tm hc.-ilheii to 
its original signitieaiicc, .and to reduce Cliiisliaiiity to a 
mere reform of JudMisin, leaving all its i xelusiveness and 
ino.st of its wcarl.scunc ceremonial still untouched. It i.s 
to St. Paul that the vielory of tJic larger view is due, and 
the Jewish ])arty so warmlv resented his advoe:iev of what 
has become the nniver.sal Christian jjositioii in the matter, 
that they aetiially worked against him, and were thus 
(though they little supposed they would prodma* such an 
efl'eet) the means of blessing the vvoild f«»r ever by calling 
forth the wonderful series of Pauline letters or ejnstles to 
the congregations whom it was .‘*ought to win away from 
his influence. Tho career of the a]»ostle to the Gentih'S is 
dealt with olsewliero [sec Pai;i.. »St. | ; but it must not bo 
forgotten that though the better Jowi.‘'h (Jiri.sti.ans became 
reconciled to the Pauline view, w« can read between tho 
lines that the hulk of that party ceasele.ssly pursued him 
with bitter hatred. The end of the long controver.sy was 
brought about partly by the taking of .l(>rnsalein by Titus, 
A.i). 70, and the consequent destruction of tho centre of 
Jewish ceremonial, and partly by the growth of a middle 
party desirous of reverencing both Peter and Paul alike. 
Tho catholic (t.c*. universal) church was the outgrowth of 
this party ; and those Christians who took the ultra-Jewish 
and auti-PauIino view of Christianity fell away on the one 
side as EitioiiiTKS, while those who took tho extreme 


heathen or Gentile view, rejecting the law and the teach- 
ing of the earlier apostles, fell away on the other as 
MAKCio.vrrKs. Since then the world, from tho Christi.in 
point of view, is divided into those of the true faith, 
heretics or bacdcsliders from the true faith, and heathen 
or those ignoraiit altogether of the true faith, tho Jews 
forming a separate division. The mediaeval phrase “ .Tews 
and heathens ” shows the distinction universally diMwii be- 
tween tbcin. On the otlier band, so capricious is the people 
in its use of w'ords, that Moluiimncdans, who do helicvo in 
Jesus .and accept a largo part of Ihi^ teachings of both 
Judaism and Cliii.stianity, arc held (or, at any rate, were 
in medieval times held) to he the ty]»ical heathen of all 
heathen. 

HEAVE is a miner’s term used to describe the hori- 
zontal displacement of an outcrop produced by a fault. 
The heave imiy occur to a bed, mineral vt'iii, or fault. No 
liorizont.al motion is necessary, however, and in tho majority 
of cases the horizontal dlspluecmeiit of the oiitcro]) is the 
result of a veitical moveineiit oji one or both sides of the 
break. If the outcrop he that of a vertical bed or vein 
there will be no disjilaetinent at the surface witlnmt a hori- 
zontal movement; hut if it l>»5 that of an inclined bed or vein 
the amount «»f heave will vary according to the amount of 
vertical movennait and the inclination of the bed. Although 
vertical mov^enient is the rule, a horizontal movement iv 
some cases is (piite possible. With inclined beds and veins 
the shift on tin*, upthrow side always takes place in the 
direction of the dip. Miners distinguish between right and 
left hand heaves, according as tho throw i.s to the right or 
left h»aml vi(‘v\ed from a position on the outcrop and looking 
towards the hre.ak. L’ight-li.and heaves liave a predomin- 
anee in most mining distiicls. 

HEAVEN, a term ustal in popular language to desig- 
nate the expanse surrounding tlu; earth, whieh appe.ars to 
the eye like an immense arch or v.ault, in whieh are seen 
the elonds ami the sun. moon, and stars. In theology it 
refers to the seem*, or ]»laee, or condition of eternal life; tc* 
that port urn of intinile sp.ace in whieh tho all-present God 
is Ix’lieved to afford a special inanifest.ation of his picsencc. 
In tho Anthorizeil Veision the word repre.scnts four dis- 
tinct llehri’vv terms, viz. — (1) Shinnagiin^ literally height, 
.as in the liist verse of tlie book of Geno.sis: “In the begin- 
I ning G(jd eie.ati-d the h(*.aven .and the e.arth;” (2) liUkVa^ a 
I solid expanse over tlic earth, as in Gen. i. 1); “ firmament;" 
(J) Marovu literally a numiitaiu or high place, as in Tsa. 
xxiv. 18: “on high;’’ and (V) ShvehuUm, liter.ally that 
whieh is he.aten out, as in Job xxxv. /> : “ lieavcns.” 

In the Old lestament generally three regions aie distin- 
guished ;is belonging to licavi-n ; tho first of tliese and the 
I lowest being that of the winds and theeioiids, the .second the 
supjiosed .solid crystal sphere of tho lirmamcnt and the place 
of the heavenly bodies, and tho third and highest the .‘ihotio 
of Jehovah .and his angt'ls. In tlje well-known vision of 
Jacob, that patriarch is descrihctl as seeing a ladder ex- 
tending from this highesl heaven to the earth, f<»rining a 
pathway for the angels, and also ajtparently tlirongU the 
opening at the top as seeing a vision of Jehovali. In the 
account of the destriietion of tin* earth by the flood tho 
waters are spoken of as coming through “the windows of 
heaven,” a ])lir.asc that is repeated several times in the Old 
Testament. J'he later rahbinie.al writtas, improving upon 
the more primitive coinaqitions, divided Jicaveii into seven 
legions, eoiintiiig the space hetueeii the clouds and the 
earth as the lirht, tJic second the place of the clouds and 
stars, the third the abode of the lowest grade of angelic 
beings, the fourth, fifth, :ind sis Ji as the homes of angelr 
of higher grades, the seventh, however, being the abode of 
Jehovah and the highest rank of the angels. 

In the New Testament the term heaven is generally used 
to designate a place where God is specially manifest, Christ 
sitting at his right hand, and where the angels dwell in 
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liappinoss. Thcoft-rcpcatcJ phrase, “kinpjdom of heaven,” 
however, generally means the reign of the Christ upon 
earth, expected by the Jews in u literal and material 
sense, the pious dead saints) being privileged to rise 
again in bodily form to meet their Lord retunied to c.'irth, 
and to share his reign. The belief in this scef)nd coming 
of Jesus and the saints was practically universal for long 
after the crucifixion, j^ct wc can hardly coueeive that as 
used by Jesus and the apostles the phrase “ kingdom of 
heaven” did not also refer to a spiritual reign over the hearts 
of men. Jn tlu; days of the early church, subsequent to 
the apostolic period, the threefold division of heaven was 
accepted by some of the fathers, while others refer to the 
seven heavens as conceived hy the rabbinical writers. The 
nine heavens of mediaeval belief, a threefold division of the 
threefold division (the number three being the most sacred 
number), for ever crystalliKC'd and made tangible to us by 
Dante’s immortal epic, were formulated with precision hy 
Dionysius AitKorA<JiTiuA, and will he found enumer- 
ated and fully described in the article under that head- 
ing. It was also helievcid that admission to the abode 
of bliss was first granted to the saints on the ascen- 
sion of Jesus Christ the Rcdeenicr. lhc\ious to this 
event the spirits of good men had remained in a temporary 
abode, the Limhm lUitriwi^ hut being delivered hy the 
jiower of (Christ they ascended with him to Paradise. To 
this hajipy abode it was believed the spirits of all those 
who had been saved from sin w’(»nld be admitted imme- 
diately xifter death, hut the full attaiuinout of happiness 
would ho reserved until after the losurreclion and the final 
judgment. One theory, to the efl’eet that the soul after 
death remains in a state of unconsciousness until the tLiy 
of the resurrection, has always found a few ndlierents, hut 
it has never obtained general accejitancc in tin* chureh. 

It has often been observed that, alLliough the fact of a 
future life and of a heavenly homo for the just underlies 
the wdiole of Iho teaching in tlio New Testament, yet details 
os to the condition of that life an; very sparingly given, 
and of those the majority arc found in the Aj)ocaiypso 
of St. John. The hope of Ji<*aven has from tlic first 
formed one of the most powerful of the motives pre- 
sented hy Christianity, and its poets, mystics, apologists, 
and theologians have in their difl’ercnt ways sought to ex- 
pound aiul illustrate tin's theme. By many of the more 
thoughtful, speculation as to details of tljc heavenly life lias 
been discouraged as irnaerciit, seeing that it must trans- 
cend not only all hninaii expression, but also the highest 
human thought, based as the latter must inevitably he on 
analogy from the cireumstanccs of the life upon earth. 
But at tlie same lime the expn-ss promises of the rest fiom 
Bin, sorrow', bereavement, and uncertainty, which are "iveii 
in coiineciioii W'ith it, have evcT been eheiished by Ciiris- 
tians as sources of comfort ami coiiscdation. 

The belief in a heaven of heavens is found to fuim part 
of most of the gre: religious s} stems of the W'orld. By 
the ancient Greeks none w'crc siqiposed to he. admitted to 
the lieaven of ihc gods with the exceiilion of a feav deified 
heroes; and according to the llomeiic jioems the shades 
W'hich fiirrned the abode of departed spirits were far infe- 
rior as a dw'elliiig-jilaee. to the eartli itself. [See IIai) 1 <n. 
IhcuL. J Tlie description of the under world given by Virgil 
is of a more cheerful churaeler, and the home of the brave 
and just is described as a jilaee of haj)piue.ss and rest. The 
Mohammedans have adopjtcd the notion of seven heavens 
risiiir ''ue above the other, according to degrees of dignify 
and glory, hut the liapyiincss of the Mohamiiiedan paradise is 
gcuevally supposed to consist in sensual enjoyment. Eaeli 
race has forut-d for itself its ow'ii ideal of enjoyment, and 
transferviug this to tin; future stale, has imagined its 
realization to cojstiLute the liappiiicss of heaven. The 
etymology of the word hvnx^en is not known. It is the 
Old Lnglisli heojon^ and cannot us yet be traced further. 


HEAVY SPAR is a name often nsed for barytes on 
account of its great weight. It is composed of sulphite 
of baryta (BaS 04 ), the barium colouration in the 

Bunsen llaino, and sulphur reaction when fused w'ith car- 
bonate of soda and moistened on a silver coin. It crystal- 
lizes in tabular rhombic prisms, and has n specific gravity 
of 4 '6. These three characters — its blowpipe reactions, 
crystalline form, and great weight — are usually sufficient to 
determine its identity. When massive and cryptocrystal- 
lino it is often know'n as ca?ok. It occurs mostly as a 
Ganguk, esjiee.ially with lead ores, but sometimes as a 
separate lode, ami is used chiefly as a pigment or for the 
adiiltoraliou of white load, wdiilc it lias also a limited 
apj)lic.'ition in pyrotechnies and in the manufacture of 
luniinouH paint. 

HEBE, in Greek mythology, tin* Goddess of Eternal 
Youth and the cupbearer of Olympus, a daughter of Zeus 
and llcra, who gave h(‘r as a wife to Ilerukles in rew.ird 
for his uchievements, and to celebrate lier reconciliation 
with him on his bec-omiiig a god. When Ganymedes 
bc*caine the cupbearer of Zeus he shared the office with 
Debc. The nectar which they poured was that w'hich 
kept the gods for ever fresh and young. 

HEBER, REGINAlaD, second hisho}) of Calcutta, 
was born 21st April, 178;i, at Malpas in Cheshire, of 
Avhicli ])laee his father W’as for many years co-reetor. lie 
entered nt Brascuose College;, Oxford, in 1800, and in his 
first year at Ihe universify he gained the prize for Latin 
verse. In the spring of 180.3 he W'lole his prize poem 
“ralestine,” which has obtained a permanent place in 
English literature. In 1804 he hecaine a fellow' of All 
Souls, and in 1807, before lio had ohtaimsl his d(*gree of 
M.A., lie took orders, and W’as instituted by his brother 
Richard to the family living of Ilodnet. In April, 1800, 
lie married Amelia, youngest daughter of Dr. Shipley, 
dciui of St. As:ipli. While discharging the duties of his 
parish with much eariieslne.ss, lu* w^as ardently nttaeln'd 
to the pursuits of literiiture He w'as a freijuciit con- 
tributor to tbe Quartethf Itev'unn from its commencement, 
in 1812 he published a small volume of “l*oems and 
Translations for Weekly Cliiirch Service.” The composi- 
tion of his “Hymns,” wdth a view of improving the 
jisalrnody mul devotional poetry nsed in clmrehes, w.as 
also a favourite recreation. His political view'.s were those 
of the High Church and Tory jiarly, hut devoid of all 
biUeriiess. In 1815 la; was .ippoiiited Hampton lecturer, 
and the subject he sclceled was “ The IVrsoiiality and 
Ollicc of the Christian Comforter.” In 1817 Dr. Lux- 
more, the bishop of St. As.aph, nppoii.h’d lleher to a stall 
in that cathedral. In 1811) he edit(‘(l the works of Bishop 
Jeremy Taylor. His other W'orks eoiinist <jf ‘‘Parish Ser- 
mons,” preached at Ilodnet, and sermons preached in India. 
In April, 1822, ho w'as elected ]ireacher of Lincoln’s Inn. 
At the cud of that jear his friend and connection, the 
Eight lion. Charles W. Williams Wyim, wdio was at the time 
])rchideiit of the Board (J Control, oflered him the vacant 
sec of Calcutta, which he accepted after two refusals. 
He embarked for bis diocese lOlh June, 1823, .and on the 
l.bth of June, 1824, began his visitation. The journal 
which he kept during his visitation, and wlJeh w'us pul» - 
fished in tliree octavo volumes, show's tho extent of his 
observations. On the ord of April, 1828, after investi- 
gating Ihc. state of the mission at Triohinopoli, he retired 
to use a cold bath, in which he was found dead about half 
ail hour afterwards. Ilis life was published by hi.s widow, 
in two volumes (Loudon, 18.30). 

HEBERT» JACQUES R£n£. known as Plre 
DvcfiexnCj from tho name of his journal (“ the brutalcst 
newspaper yet published on earth,” ns Carl)'le lialls it 
in his splendid prose epic), was born in 1715 at Alen^on. 
IIo went as a lad to Paris, turned actor, thi(‘f, valet, 
ncw’Bpaper fire-brand editor, and wliat not. When the 
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Revolution be^an lie stole tbo title of a paper, Le Pere 
J^chesne, which was attempting to edueato the people into 
the constitutional use of their new liberties, and had some 
popularity. The sham Pdre Duchesne soon eclipse d the 
one, its vile scurrility hitting the fiery pabsions of the 
mob and inciting them to cver-in creasing violence. That 
the Revolution escaped from the hands of honest men and 
ran riot, to its fearful and bloody end is largely due to this 
lerriblo monster in hiiinan shape. He rose quickly into 
popular favour, and was made j^'f’ocurenr-svbstitut, in 
eolemn mockery of law, and sat as magistrate of the people 
in the Paris town-hall. The Girondists know his real 
character, and in their last all-too-fceblo attempts to stem 
the torrent when it was already dashing over the precipice, 
they arrested Hebert, OOlh May, 1793, and flung him from 
tile judgment seat into prison. 

On the 2nd of June Ibiris had risen in rebellion, and the 
Girondists them, selves were in prison, never to leave it save 
for the bar and the scaffold; and Jldbert was more the 
darling tlian ever of the lowest strata of the fierce mob who 
now held men's lives in their hands. Ills abominable and 
unnatural in.snlts against the poor qnecii when upon her 
trial can never be forgotten nor forgiven. When a juryman 
asked her why Hebert’s acinisation was not answered, she 
exclaimed w'ith iiolile emotion, “ Because nature refuses to 
an.swcr such a charge hronght against a mother. 1 appeal 
to all the mothers Hint arc here.” Robespierre, even, w'as 
Juu-rilied and disgusted. Amid so much that is noble, if 
no fearfully mistaken, in that period of agony called the 
Reign of Terror, this wretch alone appear.s in unmitigated 
hlaekin‘ss, possibly the vilest man on earth. It was he 
who on 28th October, 1793, brought eternal disgrace upon 
tlic Revolutionaries by forcing them to agree to his law^ for 
.‘shutting the months of prisoners when the tribunal was 
sali.sfied, in order to quicken the supply of victim.s to the 
guillotine. 

At last ITehert, in a violent speech at the Cordeliers Club, 
threatening a new insurrection on some discontent with 
the ruling i'actioii, brought down the heavy hand of Robes- 
pienc ii])on him. He was arrested irilh March, 1794, and 
thrown into the Luxembourg Avith all his following, now 
Koinewhat nuincrons. His frantic ravings had risen to 
such a jdteh that he and his enrarjes^ as tlicy wore termed, 
were suspected of being bribed by I’itt and the l^nglish to 
overforce the Revolution, and through the sheer disgust of 
mankind to pave the \vay for the return of the Bourbons. 
It W’as e.asy enough to prove the frenzy, and everyone 
believed without proof in the “gold of Pitt the wdiole 
detestable crew of HchertisU were therefore, after the 
briefest trial, guillotined eti masse nine days after their 
airrest. Hebert himself went to death ignobly, his head 
sunk on his breast in abject terror. 

HEBREW LANGUAGE AND LITERATURE. 
1, The name Hebrew language commonly denotes the lan- 
guage of the books of the Old Testament, the remains of 
the national and sacred literature of the ancient Israel- 
ites. Tliis iijune does not, how'ever, occur in the Old 
Testament, where we meet with the designations “language 
of Canruin ” (Isa. xix. 18) and “ Jewi.sli” (2 Kings xviii. 
2C ; Nell. xiii. 2*1). The term Hebiw is the English re- 
presentative, of the ancient *Ibhri, derived from the word 
'*Ebher^ from tlio root 'abhor. Its meaning cannot bo said 
to he satisfactorily scittled. According to the genealogical 
tables in which later WTitcrs expressed their ideas about 
the origin of their nation (Gen. x., xi,), ‘Eblier was tlic 
great gvand.son of Shern ; hut it is now almost universally 
recognized that these lists do not deal with persons at all, 
but were designed to indicate the supposed affinities of 
races and peoples, and, in the case of the Hebrews in par- 
ticular, the stages of njitional migrations. The meaning 
of the term Hebrew must tlmrefore be sought from the 
root, which signifies to “ cross over,” or also, as some have 


suggested, to “ wander round.” It would thus denote the 
“ men who had crossed over,” the “ men from the other 
side” (viz. of the Euphrates, whence the iminigrani Israel- 
ites m.ade their way into Canaan), or, again, the “ wan- 
derers” or nomads. When applied to language, it was 
employed in later times to denote the language of the .Tews 
as distinguished from that of the Greeks ; and among the 
early Christians it became fixed to the language of those 
Jewish records which alone they considered important — 
viz. the sacred writings of the Old Testament. 

2. Comparative philology has long since demonstrated 
that Hebrew belongs to the Semitic group of languages. 
These languages are spread over a largcj geographical area, ' 
extending from the liighlauds of Armenia in the north to 
Arabia and Ethiopia in the south, from the Medilerrauo.an 
on the w'ost to tlie valley of the Euphrates .and the Tigris 
on the east. They include (1) the Aramean in the north; 
(2) the old Babyloni.-ni and Assyrian of the cuneiform in- 
scriptions in the east; (3) the languages of Canaan, among 
which are to be reckoned Hebrew and Phoenician, in the 
middle; and (4) Arabic and Ktliiopic in the south. The 
oldest literary remains belong to the great Mesopotamian 
c'ilies ; the last to reach a great literary developnient w.as 
Arabic. A comparison of the various forms of these 
languages jiroves that they are rather to be regarded as 
different members of one family, like the Teutonic or the 
Sla\ic longues, than as different families under a higher 
order, .sucIj as the In do- Germanic. The possession of 
cominoii root.s, the Irilitcral character of these roots, the 
method of derivation by internal modification with only a 
very .small number of preformaliv(‘H and affunuatives, the 
absence of compounds, the c.xi.stcnc,!*, of only two genders, 
the extreme, paucity of particles for grammatical subordi- 
nation, the want of definite tenses in the, verb, the, einploy- 
ineut of proiioiuiual suffixes added to verbs and nouns, 
these .are. among the peculiarities conuecting Hebrew with 
its kindred languages, w’hioh arc indeed almost like dialects 
of tlm same parent stem. The rcm.ain,s of Hebrew litera- 
ture in the Old Testament .show ns .also a very small 
inunher of fori'ign words, derived from Egyptian, Indian, 
and Persian sources, but no connection can be est.ablishcd 
through these with either the Indo-Gcrmanic or the North 
Afric.an hingufigcs. And though a number of Hebrew 
roots show striking re.semblances to sonm Sanskrit and 
other related forms, no sufficient evidence has yet hern 
produced of any close original relationship between the 
Semitic, and the Aryan fainilie.s. 

3. The c.'irlie.st monuments of Hebrew and the provincial 
dialects of Canaan .are the Siloam inscription discovered in 
1880, and the Mo:il>itc stone found in 1808. The first is 
in the pnre.st Hebrew, and though its date cannot he de- 
termined with certainty, yet its place hctw’een the tenth 
and sixth centuries m.o. cstahlislies it as a contemptn-nvy 
witness of the Hebrewr of the mon.archy. The Moahito 
stone can he fixed to the ninth century n.c. Both lliese 
records show a remarkable coiTcspondcncew’ith the literary 
style of the Old Testament hooks preceding the e.xile, and 
imply the familiar use of the art of writing. Tljat the 
Caiiaauitc.s possessed tliis .art before the in mi ignition of 
the Lsnieliles has been plausibly inferred from tho name 
Kiryath-sepher, “hook-city,” the fincieiit name of Debir 
(Jo.sh. XV. 15, 10; Jiulg. i. 1 1, 12). 

4. Tlmre are, liowever, no mc.ans of tracing with ccrt.ainty 
the stages by whieh writing became the cummou vehicle 
of literary expression .among the ITehre\v,s. The Jew’s, of 
course, liad their own traditions on tho subject, some of 
which are found recorded in their great storehouse of 
national lore, tlie Talmud. Of the origin of these tradi- 
tions we are really ignorant. The circumst.ancos of the 
first composition of their sacred books arc altogether un- 
known to us from any other source than tho books them- 
selves. We find no quotations from them written on 
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inoTinnirnts wliich might fix fur ns indisputuhle dates. 
Wt; can only compare the Jewish tradition, much of which 
was adopted by the Christian Church, with tiiC phenomena 
presented by th(» writings to which it refers, and see whether 
the conclusions to which these phenomena point cuiilinii 
or discredit the traditional view. It must be rcinembcicd 
that the earliest exideiiees which we have conceining the 
belief of the Jews on tills subject cannot earry us back 
much before tin* birth of Christ; and this era is, in many 
instaina's, sf jiaratcd by a very wide interval — jierhaps of 
several rentm ies — fioin the origin of the hooks themselves. 
Many other circiiinstances must also be taken into account 
in detiM’iiiining what weight is to be assigned to the tradi- 
tional coiicejilions wliich long passeil imchalleiigod. The 
first serious criticisms on these conceptions (passing over 
a few objections propounded by some lierctical and philo- 
sojiliieul opponents of eaily Christianity) proceeded from 
a great niedianal Jewish scholar, A bn Ezra. After the 
ih'formation attimtion W'as awakened, and in the scveii- 
teenlli century the tln‘ory of the Mosaic, authorship of the 
whole IViitatcuch was shaken by the observations of the. 
Anglican Hobbes, tlie Jewish Spinoza, ari<l the Catholic 
Fatin r Simon (of the Oratoiy in Ihiris). 'I lie discovery of 
tlie existence of difVerenl dueumeiits in the IhiiJcuf Genesis, 
disthiguishublc by dillereiit names for the Heity — a dis- 
covery due to the Belgian ph)hician Astriic in tho last 
century — ]mt an important key into tlie hands of scholars. 
A long seiies of laljori<»us investigations, c(indnctcd by 
hiieee.ssive generations of stmlcnts, has lironght to light 
iinmeusu numhers of new facts, which have in many cases 
laigely modilied, in others eomjiletcly res olul ionized, the 
old traditional view'. The ]iriiicipal discussions have ranged 
round tho Pentateuch, tin* Ihioksof Isaiah and Daniel, and the 
Psalms. 'J'he ehief inijuiries have been pursued by German 
scliolars like Eie.blu*rn, De VVette, (le.seimis, and Ewuld. 'I’he 
way o})en''d by them lias been trodden by many suecessors. 
'riie leaders of Old Testament investigation abroad, Dr. 
Iteiiss of Strasburg, Dr, Kuem n of Leyii<*n, Dj'. Wellliausen, 
and others, have now estalilished a seliool oi opinion whleh 
is every day winning new adlienaits. In Pranee their chief 
coiieliisioiis willi respeet to tlie IVntaleueli, for example^ 
W'eiv frankly acccjited by the great Catholic seliolar M. 
Eian^ois Lenormnnt, who remarked that tlie iumiaii ('atho- 
lie. Chiireh guaraiitiM’d the luttpirallov^ hut impi^sed no 
belief as to the authorship of the books of the Old Testa- 
nient. In tliis country tliey are in the main earnestly 
advocated by some of the. foieiiiosl lleliraists and crities. 

b. It. w'Ms formerly supposed that the tirst live books of 
the Old 'J'eslament, eommonly called the Books of i^loses, 
were the tinst great nioiiuineiit of Ib*hre>v literature. It is 
now, howTver, generally recognized llial tlicy do not theni- 
Bclvcs claim to have been written liy him, or by any other 
binglc author. And the tendency of jii(|nivy lias been to 
show' tJiat they are, on the other liand, c«)mpostd of ma- 
terials of very ditl’ercnf ages. In their ]»rc.'5ent form they 
exhibit the growth of many ciMitin ie.s, and are the issue of 
successive editorial revisions. The prophid ie, tradition, liow- 
ever, which ascribed to Moses the beginning of what after- 
wards grew into a great colleetiuii of laws, is doubtless well 
founded. The earliest laws were issued in the shape of 
s])ceitio. judicial decisions judgments,” Exod. xxi. 1), by 
wliich the tribal customs were gradually consolidated, under 
the* new religious inllueuco insjiiretl by Moses, into a sacred 
code. These “judgments” were banded down from father 
to son at the local sanctuaries where justice w'us adminis- 
tered. file cailiest collection of them, w’liieh may be de- 
signated the First or Short Code, is contained in Exod. 
xxi.-xxiil. As it assumes everywhere the existence of 
settled agricultural coiniiiunities in the land of Caiman, 
it is clear lliat it did not come into existence in its present 
form until after tin? conquest. 

6. Besides sacred law*, however, there early arose another 


kind of composition, destined to develop into a second 
important branch of ]iteratui*e — viz. tho national soi^s. 
Some of these were of extreme antiquity, and had perhaps 
lingered in the memory of the people — sung beside tho 
watch-fire in the night-camp or by the village well (Juugi 
V. 1 1)— long after all knowledge of their first meaning had 
disapjieared (e.g. Gen. iv. 2o, 24). Others were uoiiiiected 
with incidents of the wanderings (N urn. xxi. 17, 18), or 
of the Mihsi'qiieiit eoiiflicts with the Oanaaiiile peoples, 
sneh as the great song of Deborah (Judg. v.) Lyrics of 
this kind were in due time gathered together, perhaps 
eonihincd with brief narratives explaining their origin, ami 
it is certain that such collections preceded our existing 
books, for they arc named and cited in lliein — {\g. tho 
Book of the Wars of Yalmveh, Num. xxi. 14, and the Book 
of Yashar (the Upright), Josh. x. 13; 2 Sam. i. 18, But 
of the dates of these anthologies w'e know nothing, save in 
so far as the second contained David’s elegy over Saul and 
Jonathan, and it would seem also a fragment concerning 
the dedication of Soioinoii's temple, restored by Wcllbauseii 
from the Septuagint text of I Kings viii. (Bleek-Wcll- 
baiisen, “ Eiiileitung in das Alte Testament,'’ p. 230). 

7. Of bihtoric.il coiiipositiou propiT it cannot be said 
that Hebrew literature jiresents us with any very c.aiiy 
traces. The jiriiicipal narratives of the reiitateuoh and 
the Book of .Toslnia liave been considered by recent author- 
ities to depend upon oral tradition, which has been reshaped 
many times before its final reduction to writing. The ma- 
terials of w'bie.b the Book of Judges is eoinposect aj>pi‘ar in 
like manlier, when carefully investigated, to consist of the 
talcs of the exploits of tribal heroes. The existence of 
inconsistent accounts of Saul's election ns king, and of 
David's first introduction to liini, with other similar plieiio- 
mnia, seems to indicate that the First Book of Samuel 
was put together in iiundi tho same way — from tho frag- 
ments of pojnilar tradition. But the Socoml Ihiok of 
Samuel mentions tlie ajipoinhneiit of a regular Jiceorder 
(2 Sam. viii. U> ; xx. 24) at David’s court, and the min- 
uteness of the court histories of Das id's later years in 
2 Samuel and the (‘arly chapters of 1 Kings implies tho 
beginning of a now care for tho liislory of national evoiits, 
and exhibits the transition from oral into written narrative. 
After tho disrujilicm of the monareliy this })ractico still 
eontinuod, ami royal annuls wer(i regularly kept. At 
Jerusalem a special class of records clustc*red round the 
temple, describing its glories and any ehanges in its struc- 
ture or its management. The growing practice of histori- 
cal record could not fail at length to draw into its range the 
ancient natioiinl traditions of the first immigrations inti> 
Canaan, tlio Bojoiirn in Egypt, the exodus, the wanderings^ 
the conquest. These had been handed dowm for many 
centuries in shapes flexible enuiigli to rceeive additions and 
modilieations tlirough the readjustment of tribal relations 
and the changes of religious conception. At length, by 
the beginning of the eighth centuiy b.c., they finally 
issued in tJie form in which tliey are now embodied in tho 
document comprising tho Jehovist or jirophetic narralives 
ill Genesis, Exodus, Numbers, and Joshua. This document, 
with the Short Code already named (see, b), probably 
formed the nucleus of our present Pentateuch. 

8. The eigJitb century was a period of great importance 
in the literary as well as the religious bistm-y of Israel, for 
it saw projiliecy surrender somcwJiat of the antique forco 
which had marked it in the days of Elijah and Elisha, and 
take on itself tJic ministry of the written word. Amos, 
IIoscu, Micali, above all Isaiah, left behind them memorials 
of their preaching, and the artistic form of sonic of their 
discourses is sufficient proof of the liigh degree of literary 
finish now bestowed upon compositions of this kind. Of 
regular and continuous jiroductioii, however, there was 
none. The genuine discourses of Isaiah, scattered through 
a long career, only occupy a few pages. They were called 
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forth by special crises, and deal with particular events. 
"rh(c fraRinentaiy condition of many of them, the evidont 
traces of editorial revision, tlie irrcgnlarity of their arrange- 
ment, and their admixture with other prophecies of didcrent 
fftyie, subject, and aim, all tend to sliow that the recognized 
methods of literary treatment then were very different from 
what would be considered lawful now. Once started, how- 
ever, the stream of prophet ic literature flowed on. Applied 
to the sacred law at a time when the nation was in imminent 
danger of letting its religion .sink into the lower forms of 
Caiiminito cults, it produced the Book of Deuteronomy, 
the publication of which (now very generally assigned to 
the year (5‘20 proved one of the chief landinark.s in 
llie history of T.srael’s faith. In the w'ritings of .lerumiah 
and Ezekiel the elements of actual speech are still present 
in a gre.atcT or h*ss degree. But the great eolle«-tion of dis- 
courses issued ill Babylonia, and now appended to the Book 
of Ihiiiali, wliilc it shows us Hebrew propljccy ut it.s noblest 
hciglit, proves at the same lime how signiticant a cli.ingc 
has come over the character of prophetic uetivity. The 
pro]jhei’s personality is no longer a potent factor in the 
national jioliey. Jt glows only through the written page. 
The spoktm utterance ha.s given way entirely to unoiiymou.s 
literary adilress. 

y. The eiicnmstances of tlie exile made it in many ways 
a time of new departure for Hebrew literature. Far fiom 
their .'incieut land, depiived of that city and temple wdiieh 
had been the centres of political and religious unity, with- 
<»ut a cultus or a home, the Israelites hatl nothing but their 
literature to .serve as the medium for m.iintniuuig their 
national religion and ]>iv.serving their nalioii.'il bond. The 
collection of the nati<inal anuahs becamt* a jnous duty, and 
the wiiolo story of their past, from the captivity to the 
conquest, wa.s retold from the prophetic view of popular 
iiufaithfuliiess and divine clnistisomoiit. The prophetic 
writings wore in like iiiaiiner put together and arranged in 
grou]is under the gicat innncs of old. Tlie trea.sures of 
tlie iiationri) poetry, which had been accumulating since 
the days of David, v^erc gathered up and enriched with 
new prayers and hymii.M. The icsults of that experience 
of life to which was given the ex]jrcssive name of Ohokmah 
or Wisdom, were sifted Jiiid .set side 1»3 .side, in part under 
the traditional authorship of »SoJomoii ; while a new pjitli 
was struck out on iiidejiundeiit lines in the great drama of 
the Book of Job. Above all, the entire sacred law, now con- 
sisting of the ancient prophetic traditions, the- short Kir.st 
(Jode, and tlm Book of Deuterouomy, was rec.ast (so it is be- 
lieved) in .accordance with a frc.sli .scheme of legishilioii tir.st 
skctclicd by Ezekiel, and afterwards elaborated in the priestly 
schools. I'relixed to it stood a brief survey of universal hi.s- 
tory, beginning with the creation and gradually narrowing 
its scope to the favoured line of Israel. The law-book thii.s 
prepaied w.is carried, it would seem, from Babylonia to 
trcrusalein by Ezra, and there at length promulgated in the 
year 444 n.c. It was afltrw.ards adopted as the basis of 
onr pre.scnt rcntatcueh, the doeunieiits already existing 
being combined with it, though of tlie time .and the mc.aiis 
of this great compilation we know nothing. Tliencefortli 
the Law, nearly in the shape in whieli we now liavo it, 
heeanic the central object of Hebrew religious litcralui'e, 
with whose sanctity no other writings, not even those of 
the prophets, could compare. Two other groups came in 
later times to stand by its side. The first comprised the 
l’rophet.s, and included, besides the hooks which we com- 
monly reckon proph(!lic(wilh the exception of Daniel), tho 
histories from Joshua to Kings. The s(‘cond boro simply 
the name of the Writings, and served as tho home of 
smaller collections, such as the Psalter, into which fresh 
materials could bo continually inserted ; and of later works 
like the series whicii we possess under the titles of Chron- 
icles, Ezra, and Nehcmiah, the Book of Daniel (the pro- 
duct of the passionate struggles of the era of Autioebus 


Epiphanes), and tho Book of Ecclesiastes, which exhibits 
traces of acquaintance witli the new Greek culture, and is 
perhaps not nfbch more than a century removed from the 
birth of Christ. The period from tho captivity to tho 
advent was the age of the scribes. Soiiietliiiig of tho 
ncrv'ous force of the old literature had disappc.ared ; but 
the sweet piety of tho P.sulnis, the bulk of which seem to 
belong to the second t(‘mplo, and the tender grace of tho 
little Book of Ruth, show that the simplicity, tho strength, 
and tJie devotion of the elder faith were by no means lost. 

10. Tlie btream of Hebrew litciature ciontinued to flow 
on, us has been shown, after the captivity; but the Hebrew 
langn.age had ceased to be the language of tho people. 
It was supplanted by the cogmate Aramean (Chaldee). 
T‘his w.as naturally adopted by the exiles in Babylonia, and 
among those who returned to I'alostine it was employed 
more and more, till it heeaine the cutiiinou vernacular of 
the country. Sonio p.arl.s of the Book of Ezv.a and a large 
portion of Daniel are written in this kindred tongue. 
ITebrinv, neverlliolcbs, still continued to he tho language of 
religion and of the schools, hut its character Wiis somewhat 
modified. A number ()f circumstances eombined to give 
it a pcculi.ar o.xst. Foreign influences were slowly invfid- 
ing both thought and speech ; the legal discussions among 
the r.'ihbi.s h.id led to the developiiient- of fresh modes of 
expression; and so it crime about that the next great 
nioiiiiinent of Hebrew literjiture, the culleclioii of scholastic 
decisions on maltcis of the sacred law, compiled tow«ards 
tlie end of the second century A.i>., under the title of the 
“ Misliu.a,” exhibits a frcsli ]>b,asc of the ancient language, 
soincthncs clesigimtcd the New Hebrew. 'Die nearest 
approach to this witliin the limits of the Old Testament is 
to be found in Ercle.siastcs. Koimd the Mishim there was 
aci’nmulatrd in the succeeding centuries a vast body of 
explanation and coimiient known by the name of “ Gemfira,” 
in W'hich, however, tlie Aramean l.anguage is pn‘(lorninant. 
At the same time an hiipoilaut work was being performed 
for tho Old Hebrew litci atnro. The eailiest witne.ss to the 
text of the Scriptures of llic* Old Testament is the Greek 
translation known by the name of the “ Septiiagint,’’ which 
was begun at Ale.\iiiidria in the middle of the third ceiitiiTy 
n.<\, and was carried on in later limes by different hands. 
Now it is plain that in iininy cases the Greek trainslators 
had before them a text by no ineaiis identical w'ilh th.at 
now timi.smitted to us. (hie of the .surest rcsult.s of Old 
'restament study is the fact that the text of Hie Hebrew 
iSciiptures, .so fur from being lixed, was undergoing per- 
]u>tual revi.sion and .subject to constant miiiule changes. 
To this revision, and the clnanges involved in it, a final 
term was put by the labours of Hie teachers in the schools, 
out of which issued the gi'cat compilalioii of the Talmud. 
They gave to the text its authoritative f<irm ; they settled Hie 
pronunciation and the method of reading; and by tlie cud, 
perhaps, of the .seventh century of onr era they added to the 
old text (which had consisted only of the consonants) an 
elaborate notation of vow'cls, long and short, full and iiiqiei' 
feet. Tho old .system, which had been driven to cniphiy .some 
of tho weaker consonants to denote certain lioiimgcncous 
vowel sounds, was now leplaeed by a eomplele scheiiie of 
vocal rcpre.seiitalion, providing a sign not only for every 
sound, but even for the ab.senco of a .sound. Along with 
this method of piiiiftnalion there grew up collections of 
marginal notes, containing the various readings whicli were 
recognized in different scliool.s. These readings, with other 
remarks on peculiaiilies of Hie text, were designated by 
the general title of Alassoni,” or tradition; and hence the 
coininon text of onr pri'sent Hebrew Bibles founded on 
these materials is called tho Ma.sSoretic Text. 

11. After the decline of the great schools in the East the 
study of Hebrew languished, until it revived again in the 
West under Hie slitnulus of Mohammedan culture. Saadiah 
of Faioum (born 892), Judah ben Koreish (horn about 900) 
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in Alfjoiia, and ^lenaliein bon Sanilc (born 010) of Tor- 
tosa, in Spain, led tbo way iu now p'anniialic.al investiga- 
tions in wbich the necessity of the comparison of the 
kiinlred langnagos was perceived and enforced. In tlie 
Ion/; siiceession of laliouiers who followed them the iinnio 
of David bon .Tosopli Kimchi, born in Narbonne ab<»ut 1 J (JO, 
fitands out with poenliar lustre. Oth(‘r writers wore dis- 
tinguished as eoinrnentators or philosophers, but he exertc‘d 
the highest intiuenco on all subsequent study of the 
languag his grammar and lexicon being the jnincipal 
Bources »p(‘n to the Christian Hebraists of the sixteenth 
eenlurv. Of these the leader was Johann Rcuchlin 
( 1 451 - 1 52 1), whose “ Rudiirieiita Linguaj Hebraieic” “ gave 
an impulse to independent research among Christian 
scliolars, and introduced the knowledge of Hebrew into the 
rirele of general learning.” The two groat teachers who 
Jia\e contributed most to the ndvaneement of Iho study in 
tlio present century are Geseiiiiis and Kwald, the former by 
his immense range of learning and clesrness of method, the 
latter by his brilliant powers of combination and fertility 
of ideas, especially in Ujc department fif the syntax, which 
he may he almost said to lia\e created. Tin* labours of 
CJnislian scliolars have been eliadly coiilincd to the litera- 
ture of llic Old Testami’nt, the 'ralinud, so far as it can be 
employed to illustrate the Bible, and the versions and com- 
mentaries on biliiical books. Hut llierc exists, l>csides, an 
jmnieii.se mass of treatises, mediieval and modern, on law, 
])Jiil(isopby, and religion. Hebrew has been and still is the 
language of poetry and devotion ; but il is not conliiied to 
IhcM'. In some parts of the Mast it is still the spoeeli of 
daily life. In (Jermany and further en.st in Europe it is 
not only the medium of intereourse lad ween .scholars, it 
ada])ts itself to the necessities of jieriodical literature and 
the discussions of polities and .seienee. tSurprising as it 
may appear to those who .an* only aeqnaintrd with its 
Kcriptnial style, it displays no little elaslieity in thus 
neeommodating the new ideas and Hie equally new terms 
of the tlionght and life of tlie nineteenth ei'iitury. 

HEBREWS, EPISTLE TO THE, one of the writ- 
ings contained in the Mew Tostanient. There lias been 
mneh I’oiitroversy coiieerning the eanonicity and aiitlun*- 
Bhip of this epistle from the earliest peiiod, for though it 
quoted the same w.'iy as oIIkt hooks of onical 
ant liority by Clement, writing about tin* end of the fir.st 
century, it^vas considered as de.stituteof authority by seve- 
ral of the falhers during the second and tliinl centuries, 
being regarded .as merely an apocryphal work of good 
charaetcr. In Hie fourth century it w;i.s accepted liy Am 
Iiro.sc, Jerome, and August iiie, its authorship being ascribed 
to I'anl, and this tradition /u'evailed until the time of the 
Rcforination. The; old controversy wa.s, however, reopened 
by Cardinal Cajetan, who d<*iiied its .‘luthority, iu which he 
was followed by Luther, wliile C^ilvin and Beza rejected 
only the tradition of tlie rauline ;uithoiship. By modern 
Beliolars the latter iraditioii is generally diKc.anled, for 
while the extmial evidiMice is of the sliglitest character 
the internal evidence, derived fioin the styh*, structure, and 
type of thought displ.ayed in tlie epistle, is iiliogcther op- 
jmsed to the idea that we have iu this work an epistle of 
Taul. According to a tradition referred to liy Tertullian, 
the e]>ist]<‘ wa.s written by Tiarnahas, and many modern 
critics are di.sposcd to regard tin's as being probable, while 
othei.s of equal einijienee ascribe it to ApolIo.s or to Luke, 
^Tioever the wriler may have been, it is ciirtain that ho 
must 1 ive been a man of liigh int<*llectnal atlainmcnts and 
of Hellenistie culture, whoso home and labour lay among 
Jo^^ish converts to (Jliristiiinity, and one who was familiar 
willi tlie id -as and teachings of I*aul. There exists, how- 
ever,^ coihsidorjible nneertninty as to which Jewish com- 
munity it was lir.st sent, Jenisaleni, Rome, .and Alexandria 
being the jihiees that have been chiefly advocated, while 
some scholars regard the epistle as being directed to Jewish 


believers everywhere. With regard to the dale of the 
ejiisllc it is generally a.ssigned to a time earlier tlmii the 
di-strnclion of Jerusalem, which took place in A.i>. 7fl, as 
in the references to the temple worship it is spoken of 
as being iu existence. The design of Hie writer is**!!, 
strciigthtMi the faith of Hie Jewdsh converts, who were 
exposed to peculiar temptations to return to Judaism; and 
he shows by an elaborate argument that the system of 
Cliristiaiiily was superior to the old dispensation, and that 
the old covenant, with its observances and eeremonialism, 
was manifestly temporary and preliiniiiary to the greater 
revelation of God in Cliri.st Jesus. Hence he uiges them 
to lidclity, strength, and patience, and warns them against 
tlie danger of apostaey. Considered ns n comjiosition, 
this e})i.sHe is marked by gi*eat warmth of feeling, eleg,ance 
of language, and force of argninent, rind in beauty of style 
it yields to III) epistle preserved in the New 'IVstament, 

HEBREWS, GOSPEL OF THE. See Go.sria. of 
TiiK Hhitniav.s. 

HEB'RIDES or WESTERN ISLANDS are scattered 
in the Atlantic t>ee.'in, along tlie we.stern coast, of Scotland, 
between 55*^ 35' and 5y'‘ N. hit., and 5'' and h" W. Ion. They 
amount to iio.nrly 200, of which seventy an* pcrm.'ineiitly 
iidiabitod. They are nsnally divided into tin* Inner Heb- 
rides and (")utcr Ilclirides. The Inner Hebrides consist of 
tlic islamls nean'st the mainland, including, bcsidc.s tliose 
in Hic rritli of Clyde, Skye, Mull, Lslay, dura, ('loll, Bniii, 
'riree, i^.c. 'J'lie Outer H(‘brides, ])opularly calh-d llie. “ J.ong 
I.‘rhuid,” consist of the range of islands stretching in a con- 
tinuous K.N.E. and S.S.W. direction from Barra Head to 
the Butt of Lewis. The principal islands in the range arc 
BaiTa, North and South Tb'st, Benbeenla, and the districts 
of Harris and Lewis (locally called ‘‘ The Lews ”), which two 
form one island. The surface of these islands varliis eoii- 
siderahly. Some (>f the lar/rer islands are mountainous, esp(‘- 
eiully tho.se near the mainland, such as Arian, dura, Mull, 
and Skye, in which tin* clevat(*d mas.ses rise to the height 
of 2000 or 3000 feet and more .above the s(‘a. 'J’lie others 
arc in general only billy, Hie most clevali'd jiortions iiot 
exceeding 1500 feet, and in some are not more than 
from .‘loi) to 500 feet. I'ln* whole gron]i is composed of 
hornblemlic gneiss, throiiLdi ■wliieb gi-anilc l)icak.s out in 
.several })laecs. The rivers arc small hut numerous, and 
abound in .s.alnion, trout, and eels; many contain also 
several other kinds of flsli. Some of the i.shmds .ahoniid 
in Jakes, Biih; and Islay, and also several districts iu the 
i.sland of Skye, art* consiileved fertile. A comparatively 
small portion of tin* surfa(*c of the ivhole is under cultiva- 
tion. There are no natural woods on the islands, but 
several tlionsanil acres liavc been planted. 

Owing to the Gulf Str'am tbecliin.itc is upon tbeivhole 
mild. Fro.st and snow are almost unknown in tlie smaller 
isles, and they seldom })rcvail iu Hic larger to any consider- 
able degiee. 

The great mass of tin* population resides ivitliin a mile 
of the .sea-slioro. From their language and customs it is 
evident that they .are of the same stock as the inhabit- 
ants of Ireland and of the Iliglil.-inds of Scotland. 

Steam navigation li.as coiitrihulcd very much to the im- 
jrt'ovciricnt of the ('(aiditioii of the po])uhili‘'n of Hic Inner 
Ih'brides. The herring fishery, formerly an impin tant re- 
source Ilf the people, has greatly declined, os has also tin* 
in.'innf.acliiro of kelp, of which, at the beginning of tin* 
])rescnt century, nearly (J(>00 tons were produced, fetrbing 
sometimes £20 per ton. Except some di.stilling in Islay, 
and bo.atbuildirig at 'J’obcnriory .and Stornoway, tin* m.ami- 
factures ure insignilicant and wholly domestic. The most 
profitable branch of industry is the rearing of (laltle and 
sheep; the stock of each is estimated at 120,000. The 
imports are iron, groceries, salt, oiitnical, and peat-fuel in 
some of the islands ; the principal exports being live stock, 
ponies, kelp, wool, cod, ling, herrings, limestone, and skate. 
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Most of the inhabitants are ecclesiastically connected 
with the Scotch Free Churcih. Tluse islands were ruled 
mostly by 8overeif];ns of Norwegian descent from the ninth 
c^ury to 1204, when they were annexed to tiui crown of 
j^cotdaud. The principal towns are Stornoway, a struill 
port in Lewis, Portree in Skye, Tobcj-niory in Mull, and 
Rothesay in Bute. As in the mainland ]jortion of the 
Highlands, many large estates have passed from the old 
families into the hands of opulent mod(*rn jjroprietors, by 
whom extensive improvements have been ofVected. 

The Hebrides belong politically to four Scotch counties. 
Those of them which lie in the Frith of Clyde, hetwceii the 
peninsula of Caiitire and the coast of Ayrshire, consti- 
tute a county by themselves [sec Bttti:] ; all the other 
southern Hebrides, togetlier with the islands of Muck, Rmn, 
and Canna, which are includial in the NorllnTii Hcbri<les, 
are annexed to the county of ArtGVLE; the “Long Island, 
except Lewis, constitutes a part of Ixvkknkss; Lewis is 
a ]iart of Ross; and Skye belongs to Inverness. 
HEBRIDES, NEW. See Nkw' IIkuimdes. 

HE'BRON (lit (jrally “alliance”), the name of a city 
belonging to the territory iincieiitly assigned to the tribe of 
Judali. Its original name was Klrjnlh nrlm^ or the city 
of Alba, tJie fatlier of Aiiak (see Gen. xxiii. 2 ; .losb. xiv. 
15). It is one of the most ancient cities of the world. 
Tims the sacred historian says of the Israelites — “They 
came to Hebron, W’hcrc Aliimun, Shesliai, and Tahnai, the 
children of Auak, were. Now Hebron was built seven 
years before Zoan in Egypt ”(N inn. xiii. 22). Zoaii, or 
Tunis, was the ancient capital of Lower Egypt. After the 
<‘onqiicst of l'al<*sline, Hebron became one of the cities of 
refuge. Before the accession of the tc*n tribes to the rule 
of David, ho ocenpied Hebron as a royal city. It is situated 
in a deep, narrow, hut very fruitful valley, and is even now 
u place of iiiiporlanee. Hero is tin* eelehrated mosque which 
is sail! to contain the cenotajihs of Abraham and Sarah, of 
Isaac and Rebecca, of .lucob and Leah. 

HEC'ATE (//cAo/c),ono of the ancient Greek divinities, 
the daughter of the Titan Perscs and Astcria, according to 
Hesiod (“Theog.,” 411). Her attributes coirc.spoiid in 
most respects with those of Artemis, and it has therefore 
been conjectured that she may originally ha\e been the 
same as Artemis. She tigiires in the legend of Doinoter 
and iVrsephoue as haNiiig, with Helios, been pri^ilegcd to 
sec the maiden carried oil'; and in this 'svay she heonied 
also to be the moon goddess. Also slie is idcntilied with 
IVrsephone as Queen of the I’nder World, irenee her 
name, the “Thrce-fornieil Goddess,” Selene (Moon), Artemis 
and Persephone, or lama, Diana, and Proserpine. She is 
even depicted with thn'o heads. Doubtless Hecate w'as an 
old Thiacian divinity whom the Gre»*kK sought to incor- 
porate witli their own gods in a eluinsy manner. In 
“Maebctli” Hecate liguri'S as the Queen of Hell, the 
mistress of the three witches nlio lure ^laebeth to his 
ruin. The name is usually pronounced in two syllables in 
Englihli, I hough it has three in Greek or in translations 
from tlie Greek. 

HECATE'SIA, a festival eelobrateil by the Greeks, and 
more especially by the Athenians, in Jionour of Hecntc, 
'J'he iminerous statues erected in honour of this goddess 
were termed IJecativa. 

HEC'ATOMB, a Greek word signifying the sacrifice of 
a large number of victims {helaton^ a liimdrcd). Strictly 
speaking, the sacrifice should consist of 100 hulls, or their 
worth, hckatomholos; but even in Homer’s time the num- 
ber, except on occasions of national splendour, was reduced, 
und we read in the Iliad of a hecatomb of twelve oxen, 
and in the Odyssey of eiglity-one oxen. Besides, inferior 
animals were often substitiited, and Homer speaks of a 
hecatomb of fifty rams (Iliad, xxiii. 14G). In the time of 
Homer it was usual only to burn the legs, fat, and intes- 
tines of tho animal, the rest being eaten at the feast which 


sncceeded the liecatfimb. Hence in Athens this was the most 
popular form of sacrifice, as it was supposed not only to 
please the god^, but it likewise fed both priests and people. 

HECKLES or HACKLES are instruments made 
with sharp-pointed metallic teeth, and used to separate 
the fibres of flax, hemp, and jute. Fonnerly hand labour 
was used for this purpose, but now a variety of machines 
are used for heckling, and the manufacture of heckles, 
which requires tiic exerfise of much skill and care, forms 
a special trade known as lack-making. 

HECLA, MOUNT. Sec Iceland, 

HEC'TARE, the principal land ineasurc of the French, 
W'hidi consists of a square of 100 metres on every side, 
equal to 2 acres 1 rood 35 square poles and 1 1 J square 
yards English. 

HECTIC FEVER, a form of fever which presents 
certain prominent and peculiar features with regard to its 
symptoms and course. It docs not occur as an independent 
disease, but it supervenes when there is an unnatural drain 
upon the syst<*in beyond what nutriment can supply. Thus 
it is most frequently noticed in connection with consump- 
tion, in wliich it generally ajipears as that disease reaches 
an advanced stage ; in cases where there is chronic sup- 
puration and a large discharge cd pus, such as that caused 
by persist ent abscess; where there exists any chronic disease 
of the kidneys o»* bowels; and sometimes as a result of too 
prolonged suckling. 

Its onset is usually of an insidious character, but as it 
becomes developed it is marked by elevations of tempera- 
ture occurring at periodical iutcrvals, generally morning 
and evening, the evening attack being the most severe, 
followed by profuse perspiration and a feeling of languor 
and depression. During the paroxysms the eyes become, 
bright and sjiarkling, the respiration is quick and hurried, 
ami a bright red spot, known as the hectic Jlush^ appears on 
the cheeL The mind is usually unafleeted during the 
I'urlier stages of the disease, but the wasting of the tissues 
and loss of strength nuiy h'ad to mild delirium as death 
upproachi'S. 

The treatment of thi.s form of fever must evidently he 
directed to the condition on which it depends, and if this 
can be cured the fever will disappear, hnt where this can- 
not be removed the fever usually has a fatal termination, 
Sec GoNsrMI'TION. 

HEC'TOLITRE (Gr. hekaton^ a French measure 
of capacity for liquids containing 100 litres, equal to a tenth 
of a cubic mCitre, or 22 inijicrial gallons. 

HEC'TOR (Gr. Uektor)^ the greutesl of the Troj.an 
heroes w’ho figurt' in the Trojan War. He was the eldest 
son of rriam and Hecuba, and was married to Audro- 
machc. Tho poet of the Iliad describes him not only as 
a hold and gallant warrior, but as a hero ennobled by all 
the moro lofty and Iminune virtues. Tho most lender 
passage in tin* Iliad is that in which Hector (vi. 350, 
&c.), before gtaiig to battle, takes leave of his wife and 
child. Hector’s victory, in fair fight, over J’litroelus was 
the determining cause of Achilles’ return to the field, and 
hence of Hector’s own death and the fall of Troy. He 
finally fell by the hand of Achilles, and tlic body was 
given up by the conqueror to his father IVinm, but not 
till Achilles had hriitally tied Hector by tho heels to his 
chariot tail and dragged him thrice round the walls of 
Troy, Homer tells how the goils, pitying the fall of so 
gi'cat a hero, preserved his corpse unharmed, and eventu- 
ally iiuliiced i'riam to seek tho Grecian camp and buy 
back iLe body of bis son, while they predisposed Achilles, 
on the other hand, to give up his prey. Tho remains of 
Heelor wt‘re buried at Troy, where funeral sacrifices were 
oflered to him as a hero. 

HEC'UBA ((ireek, llekahe)^ tho wife of Priam, king 
of Troy, mother of Hector and of soventoen other of 
Priam’s fifty sons. She was a Thracian princess by origin. 
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On the fall of Troy she was carried away as a slaves by 
the Gr(*<‘ks. Her youngest sesn was betrayed by King 
rolynsnestor, nsoiiareh of the Thracian Chersonese, who had 
iindortukun to protect him in the universal ruin of Troy. 
Hec^uba, frantic, murdered the children of l*olyimiestor, and 
hlindcd tins failhleas king himself. The Thracians stoned 
her, and she ciirscd them and leaped into the sea at a place 
called Kynossema (dog’s tomb). Some accounts say she 
howled in her madness like a dog ; otlif'is say she actually 
became a dog. There is evidently gieat confusion between 
tile Trojan and some local legend. Other poets make her 
leap into the sea on being adjudged to Ulvsses ns a slave. 

HED ERIC ACID, an acid found in the seeds of the 
common ivy (^lledera lielix^ natural order Araliacca?). It 
crystallizes in colourless needles, and is soluble iii alcohol, 
but insoluble in water and ether. It has the acrid taste 
peculiar to ivy seeds. Strong Bul])huric acid colours it 
purple. It fonns a number of salts, mostly soluble in 
alcohol and insoluble in water. The rational formula is 
unknown. 

HEDGE, one of the most lasting and efl’ectual of fences. 
Hedges are made of various kimls of shrubs and trees, 
trahied so as to tbiuw out numerous branches along the. 
stein from the surface of the earth iip>Yards; this is done 
by jmlieioiis pruning when they are young. The head 
being cut oH' and tlio side braneln*s shortened, numerous 
smaller biauehcs spring out, whi< h arc hliortened in their 
turn, and form a \ery coinjiact muss, euiisisting <if the 
ends of stumps and branclu's ]K)inling in eveiy direction. 
Hedges in Uiiluin are g(*nerally foinud of hawthorn. [See 
CitAT.i'-ous. ) Other sljiubs are eulti\ate<l with it in order 
to lill up the blanks at the lower parts of high hawthorn 
hedges. Hecch is also extensively used. Those shrubs 
which arc of a thorny nutun! are best. ada]ded f<»r liedgc's. 
Holly is on this aecount rnueli in use for gardens and 
pleasure-grounds. Ornann'utal Inulges uic sometimes made 
of lime, yew, box, thorn, lioinheum, ehb v, ssveetb»’iar, and 
privet, but tiic‘y arc of little use as feuees. 

Thi'ie is a method of repairing hedges which is called 
phinhing. It consists in cutting Jjalf tJirough some of the 
stems near the ground, then bending the upper parts down 
in a horizontal or oblique jiosition, and keeping them so 
by means of hooked stiek.s driven into the bunk. Thus a 
live hedge is made, which hJls up the gaps in the same 
manner as a dead hedge would have done, and the bent 
biems soon throw out shoots. Hut this should only be 
done when the stems are young. See Ficm'ics. 

HEDGE HOG (Zv; 'iNureu.'t curopmun')^ u well-known 
animal in this country, is the ty]K‘ of the family Erinuei ida^ 
wJiicli belongs to the order iNsrx'TivouA. 
has the body covered witli shuip stiong jirieklos insleud of 
hairs. The skin of the b.'u-k is fuinisln d with muscles so 
arranged that the aniimil, on bending its head and piessing 
its limbs upon the belly, can close its<‘U up like a puise, 
and present on everv pai-t its spines to the enemy. Tin; 
tail is very short. .\ 'J the feet liavo live toes. The dental 
formula, as given by I’rofessor I’hjwer, is — 
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The canine teeth in each jaw are by some regarded as pre- 
inol ill’s. The innermost incisor in llie upper jaw is long 
ami single- rooted. The iirst two true molars in eaeli jaw 
are hu ge and tuherculatcd ; the hindmost is very small. 
Thi‘ ears are short and oval, the eyes briglit and small. 
At tin b»wer part of the body the s])ines degenerate into 
mere biistlcM and stout hairs. The liedgtliog is about 
10 ineln-s in leiigtli, including the rudimentary tail. The 
brain is simill, and shows a feeble dcgrc<‘ of development. 

The hedg<*hog is insectivorous, hut also devours slugs, 
frogs, small snakes, and eggs, being therefore mischievous 
in game preserves. It inhabits copses, woods, and thick* 


hedgerows. The hedgehog’s habits are essentially noe- 
Inninl, and during the winter it remains in a torpid state^ 
hibernating in the hollows of decayed trees and similar 
secure retreats. The nest is caiefully constructed and 
rain-proof. In the early part of the summer the feinffio 
produces from two (o four young ones at a birth, their skin 
being covered with soft white clastic bristles, which in a 
very few days assume the ordinary hard spinous clmractor. 
The cry of the hedgehog has been well described by Shak- 
speare as a whine. It is easily tamed, and i.s often k(‘pt in 
houses to keep down the numbers of black beetles, on which 
it feeds greedily. On the Continent in many places lh« 
flesh of this anim.'il is cati'ii. The Romans used it.*! prickly 
skin for hackling liernp. 

HEDGE-SPARROW or HEDGE-WARBLER 

(^Acctulor modulari^ is the name of a very cutinnon and 
well-known species of bird of the family Sy Iviidae or Warblei a. 
Exec‘pt in tlie colour of its jiJumage the liedgo-sparrow dif- 
fers entirely from the common jjouse-sparrow'. It is a 
gentle and familiar bird, having, to use the words of Gillu*rt 
White, a delicate song.” Tin; hedge-sparrow is very gene- 
rally distrihuled in lOnglaiKl about hedges and gardens, 
where it builds its nest of moss and roots, lined with wool 
anti hair, eonipli ling it so early in the season that, from 
the hedges being bare of leaves, it is very easily discoveied, 
and is consequently exposed to be plundered by every mis- 
cliicvous nrehiu th;it passes by. The eggs, four or live in 
number, are of a grtenish colour. U'lie birds rear two 
broods ill a season. 'Hio Alpine Accentor {Arrentoy ul- 
jAnns} is a native of the south of Eurojie. it has occa- 
sionally been met with in lliituiii. 

HEDYS ABUH, a genus of plants belonging to the 
order I.KtaraiiNtisAi;. Tin* species arc herbs or uudev- 
shruhs. Jlcffffsarum coronariitm (I’rench hoimysuekle’i 
is a iialivo of Spain and Italy. Jt has decq) red or 
while Howers, resembling sainfoin, .and is swt'el-seented. 
Ill Calabiia this plant grows wiki in consideiahle. abun- 
danee, and tiorses and mules arc fed with it. It grows 
well in our gaidens, but proliably would not make a good 
field crop. J/c(it/}>arum Jruticosvm h ii uativc uf Sibeii.i 
ill .sandy places. It h.as a pale, purple flower, and is a veiy 
iiandhume jilant. Iloises eat it with avidily, and it may 
be in.'ide useful in fixing sand, in wliicli it grow.s n'adily. 
Hedifnarmn Macl'nnzii is a native of Arctic Ameriea, about, 
the Saskatchevvau. The flowers are large and of a rosy- 
purple colour. 'J’his was desevlbed as a liquorice y>lant by 
Sir A. Mackenzie, and named after him. The whole plant 
has a sweet ta,‘*le. It is the Jiaiidsoine.st of tin' genus, 
growing about 2 feet high. It i.s quite hardy, and well 
suited for a mixed border. Hcdp.^nruvt ohscuriun Ima 
showy jnivplc flowi'is, and looks will among rocks. It 
grows to from (» to 12 inches in height. It is a native of 
the Alps. JJtdj/nanim Umare is u.sed in Cochin-China as 
a stomachic, ami llifAlymram t^Un'^vtim is used in Siberia 
for the same yiurpose. This genus contains about fifty 
species, natives of Eunqic, North Africa, temperuto and 
Jiiountuiiious Asia, and Noitli Ainericu. It gives its name 
to a tribe of I.eguminosa;, Hedysarea*. The jmd is formed 
of several convex joints, each containing a sei'd, separating 
fioiii one another when riyie, hut md bursting open. Tho 
upjierniost stamen is free, tho rest are joined together. 

HE GEL. GEORG WILHELH FRIEDRICH, an 
eminent (lerman philosoyilier, was l>ern at Stuttgart on the 
27lh of August, 1770, and educated at the gynina.sium 
of liis native city. At tho age of eighteen he proceeded 
to Tubingen in order to join tho classes of theology and 
plillosoydiy, where he had for his class-fellow the illus- 
trious 2Sehelling. Dissatisfied with the prevailing system of 
metaphysics, Hegel endeavoured to supjily its deiieierieies 
by the works of Flato, Spinoza, and Kant; and, in tho 
conviction that a truly philosophical compreheusion can 
only be educed by an culoi'god and diversified inquiry, he 
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combined with his study of philosophy an acquaintance wdth I 
the natural aud political scicnccB. ITpon being admitted 
to the degree of doctor in philoso])hy, he accepted an 
e]|g^gemcnt as private tutor, in whieli capacity he lived 
for some years, first in Switr.crland, and aft(‘rwards at 
I'rankfurt-on-the-Main, until, on the death of liis father 
... 1800, he was en.abled, by the inheritance of a small ] 
patrimony, to devote himself without restraint to the j 
study of philosophy. Ho accordingly proceeded to Jena, j 
where Schelling was teacliing hia system of Absolute 
Jdcntiti/^ of which Hegel was at this period one of the j 
wannest partisans. Hegel had the good fortuin! at Jena 
to become friendly with both Goethe and Schiller, espe- 
<Mally the former. Ills pages are full of the happiest quota- 
tions from Goethe’s w’ovks, of w'hieh he was always an 
ardonl admirer. Here he wrote lus first ])hilos<»phi- 
eal work, entitled “ On the DifTcrenee of the Systems 
of Kichte and Sehelling;” which treatise, notwithstandiiig 
the sincerity with which Hegel then advocated the views 
of the latter, contained the germ of that dissent which 
was afterwards expanded into a peculiar tln*ory. He was 
also associati'd with Sehelling in conducting the CrUteitl 
Journal of Philonopht/^ and among the most important 
of the articles contributed by him is tliat “ On Faith and 
Science.” In 180(1, ulieii Sehelling wont to Wiir/hurg, 
Ilegfl w.'is appointed to supply his jdace as K'cturer ; and 
iu)w for the tirst lime he openly avowed Ids dissatisfaction 
with the system of Sehelling. The diflereiiec hetwccn the 
ideas of the master and disciple was in.arke-d still more 
strongly in the “ Phenomenology of Mind,” which wiis 
j»ul)lislied at llarnhcrg, whither Hegel liad retired iift<T the 
battle of ilena. The “ PhUnomenologie des Geistes”wa8 
in fact actually fnnshed wliilc the battle was i aging round 
,Tena. The pliiloso^dier nrote deep into the night, eager 
to aeeomplish what lie felt was an all-important work. He 
heard neither the roar of the ennnoii nor the cries of the 
w'onnded as they passed through the streets; and no one 
w.is ever more surprised than he Avhen, issuing from his 
lodging to oiler his bulky manuscript to a]mblisher, he was 
ariesled by the French soldiers wlio had occupied the town. 

During his retirement at Hamberg, Hegel e<»nducted tin 
yiolitieal journal of that ttnvn with great ability and with 
lumesty and candour. Ill 180S he was called to preside 
over the gynniaKium of Niiniheig. The heii<*fit of the reforms 
he effected, both in the discipline and the studies of the 
school, are still gratefully iiolin*d at the annual eommeiTio- 
rution. During this period lie married very happily. Two 
sons were boin to him. In 1H12 he ])uhli.'>lied 1 1 is Logie,” 
which was designed, with the ‘‘Phenomenology,” to complete 
the whole body <if seienec. Hegel employs lla* term logic in 
a very extended hciise. Tiie general merits of this work 
were, admitted, and acknowledged by the offer of a pro- 
fessorship at Heidelberg. His lirst course of lectures was 
attended by a numerous aud distinguished ela.ss, attracted 
by the originality of liis views, iiotwithstaiiding the great 
obscurity of his stvle. iJy the piihlieaiioii <if the JCncy- 
clojtaulia of Philosophical i^clenrvs^ hi 1817, his reputation 
as a philosopher w’lis established, and Hegel was invited by 
the Prussian goveriiraciit to fill the chair at, llerlin, wdiieh 
had remained vacant since the death of Fichte, in 1814. 
IT« sueeessively published the “ IMiilosopliy of Jurispru- 
dence;” tw^o new editions of the Kncyclopwilla ; the first 
volume of tlic second edition of his “ Logic;” and several 
articles in tlie Aitnah of Hicientijic Criticism^ W’bich he 
had established as an organ of his system, and of its 
application to every braueli of art and science. He fell a 
victim on the 24th Noveiiiher, 1881, to cholera, and was, 
in compliance with his express desire, buried by the side 
of Fichte. A collected edition of the w'orks of Hegel, in 
eighteen volumes, w’us published at Berlin (1832-41), and 
a lift* by Euseiikranz in 1844. See also Vera’s “ Introduc- 
tion h la Philosophic do Hegel” (Paris, 1865), 


JTcflcVs Philosophy , — It is quite hopeless in the ncces- 
s.ary limits of the pres<‘nt article to give an accurate ac- 
count of Hegers teaching, though the immense importance 
of it demands an outline of some of its chief positions. 
Further, it is so excessively distasteful to an Ihiglishman 
to read works wherein Newton is stigmatized as an “ em- 
piric,” as a “ barbarian in Ihonght,” &c., and all his mag- 
nificent labours on gravitation and optics set aside as mere 
experimental work in favour of a theory which, however 
biilliant, is perfectly barren, that the necessity is iiicroascd 
for a statement in brief of what is not read in its entirety. 
\Vc who know what Newton has done for us, and who 
gratefully recognize the fruitfulness of those reseandies 
which contiuiuilly bring ft)rth other discoveries as wc press 
them further, need all onr patience with a man w4u> with 
a dash of the pen obliterates them, and wdio supplies their 
place partly with ahu.se, ])artly w'itli logical fonnulic, 
whereby no man has yet discovered anything whatever. 
Besides, in his practical science Hegel is so demonstrably 
absurd, and every advancing year so adds to tlie. proof of 
the baselessness of his assumption, that our first tendency 
is to tlirow him aside as a paradoxical drcjirner, and to 
wonder w’liat has moved the world in this mass of misty 
rufihish. 

To understand Hegel we must go back for a innment to 
Sehelling. ScIk lliiig was younger than Hegel by live years, 
but he was already famous, ami the successor to Fichte’s 
eliair at Jena, before his friend and fellow-stiulent llcgcd 
had risen from obscurity. And curiously enough, after 
Hegel had outdistanced Sehelling during his Berlin pro- 
fessorship, had risen to great fame and honour, and had 
died, it was Sehelling who in 1842, as an old man, was 
imited to fill Jiis chair. Schelling’s teaching thus over- 
lapped HegclV at each end. Wc know Sehelling tolerably 
well in England through Coleridge. Coleridge was so 
imbued with Sehelling that he would unconsciously write 
page after page of wdiat was little more than brilliant para- 
phrase of the great German's teaching; and hence later 
on he wa,s accusi*d, very harshly aud unjustly, of liaving 
attempted to pass oft’ anothtn’s thought as his own. Ho 
always a<lmitt« d iiis indebtedness most fully. But the 
j rc.sult is that the doclriiie due to Sehelling of the identity 
I of seeing and knowing, set ont in .another aspect in tho 
famous Colevidgean plna.se, “ Nature is spirit visible, spirit 
is invisible nature,” is not only well known in England, 
but widely accepted by many thinkers. We cannot he 
con.scious of our own existence (that is, our subjectivity) 
without feeling something outside ourselves (that is, objec- 
tivity) ; nor can wc jiereeive any object without also per- 
ceiving its (liffinence from ourselves — that is, we perceive 
a subject at the same time. So far Fichte. Granted that 
twerything imydics its contrary as subject implies object, 
for instance, and that both subject and object are real con- 
traries, says Sehelling (and say.s Coleridge also\ \ct hotli 
arc identified in a higlicr power. This higlier power, liis 
addition to the pliilosophy of Ficlitc, Sehelling called tho 
Absolute. This is the famous doctrine of Absolute Identity 
of Sehelling. Hegel accojtled the main views of Sehelling, 
hut he reasonably objected that this Absolute, thus merely 
asserted, was in fact “shot out of a pi.stol,” and he under- 
took to account for its existence. Sclielling had also put 
his doctrine of the Absolute in another way. The Absolute 
was, he said, at the iudlfl'e.rencc point between mind and 
nature, between ideal and real, and this view has caused 
liis philosophy to ho soinetiines styled the “ Iiidiffereneo 
I*hilo.sophy.” Hegel did away witli such a conception in 
favour of that of a progressive? unfolding of tho idea. He 
teaches a progression from state to state in infinite series, 
as follows : — 

His fii-st point is an extension of Schelling’s identity to 
cover the identity of contradictories. Light is darkne.ss, 
aud darkness light ; being and nothingness are the same. 
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This at tirst scnnis cliildish triflinfr. But Hcgol is speak- 
ing of an absolute light, a light without colour or shadow, 
which he truly says would be as useless for seeing as dark- 
ness itself. Mingling absolute light and absolute darkness 
wo get what is vulgarly called light and a visible world. 
So with being and nothingness: absolute Being, not 
related to any existent thing, could as little produce u 
world as notliingness itself; the union of the two is con- 
ditioned existence, and this is the tangible world as we 
know it. But he goes further, and not only declares con- 
tviulictories identical, but that one contradictory is the 
result of the other ; as, for instance, that light is directly 
the outcome of darkness, and vlcfi ffcrm. Here comes in 
the famous Hegelian method. Starting with any idea he 
declares, truly enough, that it implies its opposite (as was 
said above in the remarks on Scljclliiig’s teaching, following 
Fichte, that subject implies object and the like, whieli 
indeed the Greeks bad said ages on ages previously : sec 
Hkraclitus); but, continues Hegel, this opposite im- 
plies £(s own opposite^ which is the tirst idea we started 
from. It is thrown back like a ray of rellected light. 
Being iin])lies nothingness, but uIno notliingness implies 
the contrast to itself, which is B«*ing, and we are back 
again from wlieiiee we set out. But we are back with a 
second idea added to tlic fiisi, and this siiperadded weight 
causes iJic whole to lip over into a third form, compounded 
of the iiist two. 'i bis is stage number one. The third 
form soon is seen in turn, wlien fully developed, to imply 
its opposite, and that opposite to im)>ly its own opposite — 
namely, the third form itself ; recoiling upon it and coin- 
biiiiiig with it, therefore, a new form ot idt‘a arises ; and 
this is the stage numlier two. It is evident that we cun 
thus go on for ever, or rather till, as Hegel leaches, in a 
far-oft* stage we tiud that we have touelied again our first 
idea, and have in fae-t completed a logical circle. Each 
link in the ehain is threefold, a first, a second (its oppo- 
site), and a tiiird, which is the conjunction of the two;,aud 
eacJ] third term so ])roduccd must bo conceived to begin 
to fill, to reach its full, and when full to show, us it were, 
the germ of its opposite, and thus to start a new threefold 
link. The opposite, rising to its full, coalesces with its 
former to complete the hnk by a new ideal production. 
And so the process continues. Thesis, aiilitliesis, syn- 
thesis; being, essence, notion; universal, particular, sin- 
gular — such are jiatterns for links in the Jfegelian chain, 
and the third is always the base and the truth of the first 
and second. 

We pass now to Hegers asserted improvement of Schcl- 
ling’s Absolute Identity docti inc, namely, the much con- 
tested Absolute Idealism, Hegel quarrels altogether with 
the conception of subject and object as two poles whereof 
the absolute (which comprises them both ) is the indifier- 
ence point, but yet as two separate extremities, two realities. 
He asserts that the essence of all relation docs not lie in 
the things related, nl.ich are mere phenomena, and the 
only reality existing in the whole scries is the relation 
itself. Say that 1 see a tree; Schelling says the “I” 
and the “ tree ” are two manifestations of the Absolute, 
which is All iu All, indeed which is God himself, and 
which includes both the “1” and the “tree.” Hegel says 
that the relation between the “ I ” and the “ tree ” is the 
only manifestation concerned, and tliat this relation is God. 
“Spinoza” (to quote Ilegcl himself) “said God is substance. 
1 (Hegel) say that God is mure than substance, he is the 
Notior ” (^Ileyrijf') ; that is, the perceptions, conceptioTi.s, 
elatious binding things to things. Kant says truly that 
things are appearances to us, and wo can never know them 
as things in tliemselves, but only by their appearances. 
Hegel says that they arc only these appearances and noth- 
ing more; that onr thoughts arc tbo real things. This is 
80 extraordinary that it will be better to add the original 
words in German from Hegel’s “ Encyklopiidic,” sec. 41, 


whenec this is taken — , . . “Dass die Gedanken 

uicht bloss unscrc Gedanken, sondern zuglcich das An- 
hicli der Hinge, und des GegciistUndlichcn Uberhaupt 
Kind.” After this one is not astonished at anything of 
Hegel’s, not even at his notion of God, whom he pictu?bs 
as only becoming conscious of himself in philosophy, for 
us pure Being lie can, under the Hegelian doctrines, only 
pass into reality through a negation ; now in philosopliy 
he negatives this negation — that is, in other words, he 
arrives at a positive affirmation of himself. 

It is not too nuKth to say that to a person possessed 
of that common-sense wliicli Hegel, as well as Schcl- 
ling, Ko eoutcmptuously casts on one side, these ideas 
and concepts aie unthinkable, solf-condeinnod ; but to 
one who plunges into tlie arid waste of incta])liysics, wh().S(s 
only sign of life is some mirage or another, nothing 
seems absurd, nothing totally incomprehensible. Besides, 
Hegel, if wrong, was so great a man, and his mind played 
over KO vast a field, that his followers find hosts of posi- 
liuns to defend or to correct, and much charm may lie iu 
that. As to its eflecL as a whole system on any oiu* but 
Hegel himself, he is reported on excellent authority to have 
said W’ith a sigh, “Only one of my diseiples ever under- 
stood me, and ” — after a thoughtful pause—* “ and he 
inisuiiderstood me.” (A'e non e vero e ben trovato.) Iu 
England there is happily an awkward habit of letting iu 
the daylight upon these cobwebs of the brain. \VliaL 
eomes of them ? we ask. When Hegel attacks chemistry 
and points to substaiiees made up of the union of an aeid 
and a base, and then coolly ti lls ns that the relation is 
the only actuality here, that m ilhcr acid nor base exists 
actually, since ae.id means not-base und no more, and base 
me.aiiH not-,acid and no more, can wo, face to face ndth both 
acid and hast*, believe or (comprehend him ? When a man 
is killed by a tile falling from a houbc, says Ilegel in an- 
otlier example, lie is not killed by the tile, hut by time 
and space, as exinessed in tb(^ velocity of tluc tile. 

Pul to the test his famous method breaks down. Per- 
haps he is most readily tested in history, w'hich he views 
simjdy as d(*veloping consciousness. Ho is unable to evolve 
one fact, and in his selection of ])orsuns and (Epochs fur 
examples he is nnjst capricious. Every position lie puts 
forward can b(^ overthrow’n by examples to the contrary. 
His facts, too, arc often wrong. Among other things ho 
lay.s down his favourite thr(!e stages, in tJiis case uh afiirma- 
tion, negation, and negative of negation, which last is tho 
return to consciousness accoinpani(^d by reality. Every 
nation has a triple progress — the family becomes a horde, 
the horde a tribe, the tribe a state. I’ho idea Urns fully 
formed needs development on the theatre of the earth; and 
this, too, follows three states — first in the mountains, 
secondly in the plains and valleys, thirdly along coasts. 
The trijde localization corresponds with tlu! three states of 
primitive savagery, of agricultural tribal conditions, and of 
free commercial activity. Space forbids further examples, 
but it is evident that we have here a mere cliiinscra of 
history, running completely counter to known and evident 
facts. To sum up, tlic central notion of Hegel is that 
everything must bo considered first per xc, tJien in its 
negation — that is, as some other thing. Finally, these two 
terms or contradictories must be identified in some third, 
or they cannot exist, and this third is the relation between 
the two. This l elation alone is pdlitive and real, for it is 
an affirmation founded upon the negative of a negation. 
So long as we deal with ideas and conceptions such fan- 
tasies of thought may intcre.st and perplex, hut applif^d to 
facts they are unable to exist for one moment. History, 
astronomy, physics, chemistry, biology, and psychology 
Hegel lias attacked with his nniversal solvent, and each 
an(I all of them has proved insoluble by ih His system, 
so vaunted for its universality, is not only ustdess, there- 
fore, but in virtue of its perplexities and paradoxes it is 
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mischicvouB, and has indeed proved the ruin of tlmt- Orr- 
inaii philosophy which at one time promised bo much, as it 
hej.'an its ^rsind career with Kant. 

HEGE'SXAS, the Oyronaic Plnlosophcr, lived in the 
of Ptolemy Philadelphus. His doctrines -in the main 
points af^reed with Aristippus, the founder of the Cyreiiaic 
school, who maintained that pleasure was the great object 
of man's life; but Hegesias and his school de.nied that 
kindness, friendship, and benevolence had any independent 
existence, asserting that they arise and disappear with onr 
fi'eling of the w^ant of them. Happiness is a thing impos- 
sible to attain, for cur body is subject to many sutleiings, 
they said, and the soul suflers with it. Life and death are 
equally desiral)le. Nothing is by nature either agreeable or 
di.^agreoal>h}, hut becomes so through the circumstances in 
which a man lives. A wise pel son tina’cfore looks upon 
life with iiidiirercnee, and regards nothing as in itself ab- 
solutely worth striving for. The \alue of everything is 
reduced in tliis way to its value as it aflccts onrselvcs (^of 
<‘,oursc our highest selves is understood to he meant). 

HEGIRA or HEDJ'RAH (Arabic lUdjraht at Xeht, 
the Prophet’s departure), the coinmeneeineiil of the Moham- 
medan eia. I'ho first efforts of tJie Prophet in the pro- 
clainatioii of his syslein W’cre direeted to liis kinsmen and 
fellow -townsmen of the eily of Mecca, hut they met with 
very little success, and after eiuhiring much persecution he 
found his life was in danger, .and he was eonipelled to flee 
soerelly to Meiiina on loth Se])lemhcr, (122. At Medina 
he made many converts, and received so mneli asbistaiice 
from its people in the W'ars he begun to make against liis 
adversaries, tliat the rise of Mohamniedanisni may bo said 
to date fidin the time of his leaving Mecca. When, Ijow- 
ever, the Culi])h Omar determined to mak(‘ this event the 
starting-point of a new era, he took the first day of the 
lirst inontii of the }ear of tins flight as the eommeneement, 
so that the Mohammedan calendar dates from Kith July, 
(122 A.i>. The Mohammedan year is a lunar year, and is 
therefore shorter than by 10 da^s 21 hours and 
MX seconds. 

HEID ELBERG, a city in the Baden circle of Lower 
Ithiiie, is situated in one of the most beautiful parts of 
Gcnnany, on the left bank of the Neckar, on the Baden 
and Main-Neekar Uailway, 112 miles K.N.K. of Carlsruhc. 
The population in 1881 w’as 24,4 17. The town is between 
the river and the mountains, which here form the eastern 
boundary of the valley of the Ithine. Prom one of tliese 
mountains, called Kdnigstuhl (2000 feet high), on the siim- 
init of which is a lofty towiT, there is a inagniliceut view 
of some of the most beautiful scenery in Germany, The 
castle, which was the elector palatine's residence, stands on 
the low'cr parts of tin? Konigstuhl ; it has remained a ruin 
since 1704, when it was struck by lightning and rendered 
wholly uninhuhitable. In the cellar underneath it is the 
celebrated Heidelberg tun, wdiicli is capable of contuiniiig 
800 hogsheads, but has not been filled since 1760. The town 
is chiefly celebrated for its university, wbicb was founded 
in 138(i, and is the oldest in Germany. The university 
buildings, no way remarkable, stand in a small square in 
the centre of tlio town. In a separate building is the 
university library, which contains 300,000 volumes aud 
several rare manuscripts. The university is well attended, 
has a largo staff of professors and teachers, and is W'oll 
endowed. There is alft) a college for junior students, 
numerous government elementary schools, botanic gai-dens, 
and a museum. 

The streets of the town are narrow. Among the more 
remarkable buildings arc — the church dedicated to the 
Holy Ghost; the Onircli of St. Peter, the oldest in the 
town, and memorably connected with Jerome of Prague, 
who nailed to its door a summary of the reformed doctiine 
which ho preached to a multitude in the chnrchyaid; the 
Mufieom Club; and the stone bridge over the Neckai', on 


which Ls a statue of the palatine Karl Theodor. The chief 
trade of the town is in tobacco and oil ; there arc breweries 
ind tobacco facloiies. Wax-lights, leather, and musical 
mstruments are also manufactured. The chenpness of 
living, and the beautiful situation of the town, have caused 
many foreigners to settle there. Heidelberg W'as the resi- 
dence of the electors palatine from the time of Kujnccht 1. 
till 1720. wlien the electors removed to Maunheiin. 

HEIGHTS. MEASUREMENT OF. In the article 
Altitiu)!': the iiietliods of ascertaining height by trigoiio- 
netrical menn.s, by shadows, and by optical reflection aro 
touched upon; and in the article Boiuxa of Liquiom 
aiiotlrcr method is indicated, and may now be more fully 
considered. 

As water boils in vacuo at 72*^ Fahr., on the top of Mont 
Bl.anc at 178“, and at the sca-Icvel at 212®, it is o\ident 
that (us might have been expected a priori) the boiling- 
point varies witli tlio pressure of the almosplieve. Numer- 
ous expel inicnts have made out a rough law that every 
degree of fall in the boiling-point an elevation of about 
f#00 feet above the sea-level conesponds, for distances near 
that level. Above 2.'>l>0 feet it needs an elevation of 520 
feet for a degree, at 5000 feet it needs over 550 feet of 
elevation for a degree, and so on, A little instrmneiit, 
called a hypaoinvter^ selves for the ])urposc of this com- 
putafioii. It is a little boiler heated by a spirit lamp, the 
hoihn* terminating in a tulic wliieh has a thermometer 
passing throngh tlic top, and tlius dipping Into the steam, 
which tills the lube, 'J'hc steam escapes by u small holo 
near the top. The temperature is read off the projecting 
end of the thermometer. The average computation for 
OOO feet above sea-hwel is found not to lead to any 
sensibly great errors. Therefore the formula 

A = 550 (212 0 

may bo used, where I is the observed temperature, and 
212 the boiling-point at sca-lcvel, and where therefore 650 
times their differeiiec (or tlie number of dcgree.s of fall) 
give the height of the place of observation, or 4. 

Another method of ascertaining heights, really based on the 
same principle, hivuhes the direct use of the Bauo.wktek. 
There being le.ss vertical heiglil of utiiio.‘$phere uhoA t* us as 
wo ascend a mountain or rise in a balloon, it follows that 
only a smaller column of mercury can be sustained by it. 
A c<»Iumn of about 30 inches high is sustained at the sca- 
kwel under fair->veatljer conditions; tlicrcfore, as mercury 
is about 10,500 times the weight of air at that level, wo 
might expect a fall of an inch for the ascent of every 
875 feet, since 10,500 divided by 12 (inehe.s) gives 875. 
But the air is not of equal density throughout ; its own 
prijssurc upon itself by gravitation co-operates with other 
causes to make the lower stiata far denser than tho.se 
above, and instead of 5 miles, wdiich would be its iieight if 
every one of the 30 barometric inches corresponded to just 
10,500 vertical inches of air, it is believed to be about 200 
miles high. The U])per strata are excessively rare, the 
low'cr strata, those which w'o know' an v thing about, being 
comparatively very dense. At 40 miles high the nir is so 
rarefied that it ceases to refract the sun's rays, and this 
therefore, rather than the supposed possible limit of 200 
miles, is usually taken as the pritctieal boundary of the air. 
But in 1862 Glai&her, in a famous balloon ascent, reached 
an elevation of 7 miles, aud this j)roved to be at great risk, 
for be found it almost impossible to breathe. Thus we 
got some ne.arer notjnii of tlio rapidity of diminution of tho 
density of the air. But it may be taken as an approxima- 
tion for ordinary heights, as of iiionntains, &c., that in tbo 
same ratio, by arithmetical progression, as tbo height in- 
creases, so in like ratio, but by geometrical progression, 
the pressure and density decrease; and in a rough way 
this may be put into the btutement that near the sea-lcvcl 
the barometer falls an inch for about every 900 feet of 
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elevation. In the annexed lij^ure a more exact computa- 
tion jfi piven. A hIiowk tin* iieifrht of Mount Everest in 
the Himalayas (29,002 feet) with a barometric column of 
less than 10 inches of mercury in height, and n represents 
the hciglit of the loftiest summit in tlio Now World, 



Acomagun, in the Andes of Cliili (29, 200 feel) with a 
haroinctcr of J2A inelu’s high, (ircater elevations arc also 
indicated according to the best computations. 

HEI NE, HEINRICH, i celebrated (Icrm.'m poet and 
joiinialist, was horn at Diisseldurf, on the 13th Hecemher, 
1700, of Jewish parents. In his memoirs he speaks of 
his father, who was engaged in commercial pursuits, as 
“ possessing no real ealc-nhiting eDmmcrcial mind,” Imt 
though limited in his means he was a man of a kind and 
charitable disposition. His mother was a woman of supe- 
rior intellect and character, and lie ever i-egardcd licr wdth 
the most passionate affection. The chief member of the 
Heine family uas an imclc, Sohmion Heine, who held .a high 
position as a banker, and who endeavoured to engage the 
young Heinrich in business, but finding him aver.se to it 
advanced him money to emihle him to study at a univer- 
sity, on tlie condition that he should devote himsedf to law. 
Heine accordingly proceeded to Bonn, and afterward.s went 
to Gottingen and Berlin, lie appears during this period 
to have devoted himself chiefly to Hie study of literature, 
hut in 1 H25 he returned to Gottingen and took his degree 
in law, becoming for this ])ur])ose a Christ inn and accepting 
baptism. He had already published in 1822 a volume of 
poems, and in the following year two tragedies “ Ahnansor” 
and “ William Batclill',” neither of which liad attracted 
any attention; but after residing at Munich and visiting 
Italy he published hetwoen 182G and 1831 a description 
of his travels, the “ Reisebilder,” which was very favour- 
ably received and gained bim considerable fame as a writer. 


This impression was deepened by his “Book of Songs” (Buch 
der Licder), published in 1827, which beyond question 
signalizes an epoch in tho history of German poetry. The 
same year ho accepted the post of joint editorship of tho 
Allrjemdne. Poliiiseke Atmalen^ which he retained iftvll 
1831, wlicn owing to his political satires he found it 
necessary to (dioose between exile and an imprisonment in 
the Prussian fortress of Spandau, where ho had been in- 
fonued by a liigli legal functionary that “ it was very cold 
ill the winter, wdiere no oysters came so far from tho sea, 
and where the inhabitants caught no game except the flics 
that fell into their soup.” Heine chose exile and removed 
to Paris, where he found for a long time a congenial home, 
living an erratic careless life, caniing a moderate income 
by his (‘(jiilributions to journalistic literature, and being in 
the receipt of a s(*cret pension from the govunmient of 
Ixmis Phillippe hctvreeii tlie years 18.'B)-48. In the hitler 
year he was seized by a painful and incurable di*!iase, called 
by the physicians ej)UMMnplion of the spinal cord, which 
confined liiin to his bed, and thongh he lingered on for 
seven years lie was scarcely eviT able to leave liis room. 
He lost the use of liis lower limbs, the muscles of his eye- 
lids h(‘caine relaxed, so that he liad to lift them with his 
fingers in order to see, .and he was tormented Iw periods 
of acute pain .and of prolonged sleeplessness. But the 
victory of mind over matter was never more triumphantly 
displayed than in the ease of Heine. Prom his “mattress- 
grave,” as he termed it, he wrote cheerful and lively letters 
to his mother so as to keep from her the knowledge of his 
euudilioii, and here also lie composed some of the best of 
his poctiy. He was faithfully tended by his wife, and bis 
last years were cheered by a Platonic attaclnneiit with a 
lady whom be called “ La Mouche,” but whose real name, 
Gamille Selden, was not made public until 1884. He died 
17th Febiamry, 1866, and was buried in the cemetery of 
Montmartre. 

A humorist of the first rank, master of the most deli- 
cate irony, a consummate poet, a jn-ofoimd critii;, and an 
unrivalled wit, Heine atteinpled almost every form of 
literature, and failed in nothing that he attempted. His 
poetry is marked by clearness, sweetness, and an ex- 
quisite pathos and depth of feeling, though at limes these 
give way to a spirit of mockery and bitterness. Many of 
his poems and songs seem to bailie translation and defy 
reproduction, like the lyrics of Goethe or the gems of Greek 
anthology, Imt in their own language they have gained 
an imperishable renown. His prose writings, thongli e-om- 
jiaratively neglected, .are eliaraeterizcd by deep thought, 
abundant wit and humour, and a spirit of moekiug ridicule 
which spares no one in its attacks. 

A complete edition of his works was published in twenty 
vols. at Hamburg in ISG.'i. The “Book of Songs” was 
published in Eiigli.'»h in 1850, .and a complete translation 
of his poems by E. A. Bowring was issued as a volume of 
Bolin’s Standard Library in 1860. See ‘‘The Life, Work, 
and Opinions of Heinrich Heine,” by W. Stigand (London, 
1878), and “Lcs Derniors Jours de Henri Heine,” by 
C.amille Sehleii (Paris and I.oriflon, 1884). 

HEIR, by the law of England, is he who sueceeJs by 
right of blood to the real property or lands, tenements, 
and hereditaments of the deceased owner, designated by 
the cinTclativc term of ancestor, not given away from him 
by will. The English law wliich determines the succession 
to personal property, when uncontrolled by local custom, 
is rontained in the Statutes of Distributions (22 & 23 
Car. IT. c. 10; 20 Car. II. c. 3; and 1 .Tnc. II. c. 17), 
which are founded upon the jnovi&ions of tho civil law. 
The persons so entitled arc not called heirs, hut next of kin. 

The several rules of descent which regulate the right to 
succeed to real property spring from the system of feudal 
tenures, but wero somewhat modified by the statute of 
3 & 4 Will. IV. c. 106. Sec Descent, Feudal System 
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ITeir, in Scotch law, is ii flexibhi term, and may he 
applied eitlior to the heir-at-law or to the heir by destina- 
tion. It may denote the party who takes the movable 
estate, as well as the heir who sneceeds to the heritable 
jfWperty. No nomination to be the testator's heir w’ill con- 
fer upon the person so appointed any right of succession, i 
Hut since the late Acts any words sufliciently expressing I 
his meaning will suflice to convey either realty or personalty ! 
as the testator wishes. | 

In Roman law the heir was he who succeeded to the 
persona or whole civil rights of Ins ancestor (Dig. L. 3 7, ' 
128). There was no distinction between personal and real 
property acknowledged by t-bat law, and heirs siictceedcd 
to both indifideiilly in certain proportions, varying in 
accordance with their relationship to the deceased. 

HEIR-APPABENT. ill English law, is he whoso 
right of inheritance is indefeasible, as being the eldest son, 
provided lie outlives bis ancestor. In Scotch law lie who, 
after the death of his ancestor, is entitled to enter upon 
the inherilaiiee, is thus styled before his actual entry, 

I/eir jfresutnptive^ by the law of England, is ho who, if 
his ancestor should die iirniiediately, would, in the present 
cireuniblaiiees, be his heir, but whose right of inheritance 
limy he defeated by the birth of some nearer heir. The 
'ildest brether or nephew of man who has no children 
is heir-presumptive. Pro]icrly srieaking, this term does 
not occur in Seoteli law. 

HEIRESS is n female heir nhere there are no male 
lieirs to .siieeeed. When there are several sisters equally 
entitled to property they are called co-hcircsscs or, legally 
s])eaking, eo parceners in England, and heirs-portioners 
ill Scotland. 

IVerages, dignities, and titles of honour descend to Iho 
eldest lieir-portioner, unb'ss she is excluded from tlieir 
enjoynieiitj; and she lias also right to the mansion-house of 
a country estate, without making compensation for it to 
lier sisters, but not to a house in town. 

HEIRXOOBIS arc such goods and personal chattels 
:is, contrary to the nature (if chattels, go to the heir by 
.s]iecial custom along with the inheritance, and not to the 
■(‘xecutor of the last proprietor. See Ciiattkls; Hkiu- 
sini* Movaulks. 

HEIRSHIP MOVABLES, in the law of Scotland, 
are lu tieles belonging to a deceased proprietor who was a 
baron, pndato, or burgess, and to wdiieh his heir is entitled, 
Ihougli excluded from any share of his ancestor's inovabTo 
succession, that ho may not enter to his predecessor’s 
dwelling-house quite disinaiitled by the executors. Tho 
heir succeeds without service, but should he die without 
getting possession they go to tlio heir of the original pro- 
jirietor. A list of tho articles which form tho subjects of 
Jieirship is given in the a])pcndix to Sir Thomas Hope's 
“ Minor Praeticks,” p. 538. They embrace tho best ar- 
ticles of funiiture in every bouse belonging to the deceased, 
/irticles of farm stock not raised or fed for sale, and gene- 
rally tho best of such subjects as may be necessary to set 
agoing his establislimcut. They aic the same os'IIeiu- 
i.()OMH in English Jaw. 

HEL» in the Norse mythology, is the dark terrible 
Queen of the Shadowbuid, who brought death into the 
world. Her realm is Ilelheim, the abode of the dead, and 
Nifelhcim. She is tho earth-mother who watches over 
life and growth, and when man's course is run she calls 
him to herself. In conformity with this, half her hicc was 
blooming and half corpse-like. Her power ceases in the 
battlefield ; there the Walkyries, daughters of Odin, inspire 
tho combatants and decide their fate. Those who died 
fighting went to the glorious Walhalla, not to gloomy 
Ilelheim. 

Hel was tho child of tlio god of deceit and treachery, 
Lokl, by the giantess Angurboda (anguish-bringcr). Her 
brothers were Fenris tho Wolf and Jdrmungander the 
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World-snake. At sight of Hcl all things mortal stiffened 
into death, and the Ases fgods) themselves shuddered. 
Finally, Odin scl/.cd Hoi and the Snake and flung them far 
out of Asgard for ever. Tlie Snake coiled itself round the 
world,'thcre to await the end of all things. But Hel fell 
for nine days through Nifellieim, laud of mists and morasses, 
into Helheim, laud of tho dead. Here the monstrous dog 
Oarn guarded the gate, bis jaws dripping with blood, and 
the dark river Gioll burronnded it on every side. For evil- 
doers great caldrons boiled, or dragons gaped with wide 
mouths, or caves yawned to receive tliem, from whose 
roofs hung serpents distilling venom, the touch of which 
was torment unspeakable. 

HEL'DER,a fortified inaritimc tuwnof the. Netherlands, 
in tho ])i*ovjnccof North Holland, at its northern extremity, 
41 miles N.N.W, of Amsterdam, nitb which it communi- 
cates by the Ilcbler Canal, 50 miles long, 125 feet broad 
and 2 1 feet deep, enabling ships of hu ge burden to avoid 
the navigation of the. Zuyder Zee. The town is separated 
from the island of Texel by tlm Marsdiep, 2 miles across. 
It has a town-house and otlier puhlle edifices, and manu- 
factures of leather, beer, and gunpowder. The nmnber of 
inliabitauls in 1881 was 20,000. Near this Van Tromp 
was killed in action in 1G53. The plaet* was taken by the 
British, under Abercrombie, in 1790. It was mailc a 
fortress of tln^ first class by Napoleon I. 

HELEN OF TROY or HELISNA (Greek, Hellene), 
the lieroine of t}ii‘ eyelo of myths relating to the Trojan 
War. was a dove-born princess. She was tins child of Zeus 
by Leda, the wife of Tyiulareus, king of Sy)arta. The 
legend varies, however, as to herself and her brothers, tho 
twins Castor and Pollux (^I*olt/flej(l\s): one form, which is 
Homer's version, asserting that Helen was the daiigther of 
Zeus, and her brothers sons of Tyndareus, and tho other 
recognizing llie Dioscuri us children of Zeus and their 
sister Helen as tho legitimate daughter of Tyndareus and 
Leda. Z(. us visited Leda in the form of a swan; and a 
late fonn of the l(*g('Tul makes i^(‘dn take the swan's form 
also and lay two eggs, from one of which issue Castor and 
Pollux and from tlie other Helen. 

Helen grew up t(» bo tho most beautiful woman in tho 
wdiole world. -(Vll tlie princes of Greece sought her in 
marriage. 'J'ljoseiis c.'ijTi(‘d li«'r off when but a girl, but 
wlien he once left Athens her brotJiers rescued her during 
his absence. I'he coiil entions for her hand became so danger- 
ous, and Tyndareus saw himself so certain of making but 
one friend and a large numbf‘r of eiic.mies when he should 
decide, that be exacted an oath from the princes to abide 
by his clioieo and to protect Helen after her marriage. 
This being agreed to he allowed Helen to choose, and she fixed 
upon Meiielaos, son of Atrens, and brotliev of Agamemnon, 
the most powerful prince of Greece. But Paris, the son 
of Priam, king of Troy in Asia Minor, bad won the favour 
of Aphrodite by deciding in her favour a wager between 
her and the goddesses Ilera and Athena as to who was the 
most beuutihil of the three, and he had been promised as 
a reward the possession of the most lovely woman in tlio 
world. Protected by tlio goddess, Paris sailed to < Jrocce, 
was welcomed by ^leiielaos most hospitably, and profited 
by Ins friendship to decoy Helen to liis boat by taking the 
shape of her husband Mcnelaos, a device of Aphrodite; 
or others say he seized Helen by force, ami yet others that 
she followed him willingly. On learning his loss Mcnelaos 
went over to 'I’roy to demand her return, but managed so 
ill as to cause the bigh-spirited Trojans to reject his prayer. 
He then called on the Greek princes to redeem their oath, 
and the famous ten years’ siege of Troy was the result. 
Homer always shows Helen ns dignified, as truly Greek at 
heart, and as winning the respet't and admiration of both 
armies: in a most difficult position she is made to bear 
herself nobly. No tinge of fra'ilty stains her, and we are 
not shocked when at the fall of Troy she returns hom« 
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with Mcnclnos to live happily with him for many years 
in Sparta. Paris on tho other hand, cfleininatc, idle, and 
cowardly, is depie-ted by Homer :is detested not only by 
his foes but by those of his own house, for tlie woes his 
crime liad brought upon them. Homer desciibes Tele- 
inachos, the .son of Ulysses (Odysseus), as present at the 
nuirriapjc feast of TTeleii’s daufrhtcr Hermionc with Pyrrhos, 
son of Achilles, and in the Odyssey the ^od IVoteus pro- 
])hesies that she and her husband Menelaos will not die, 
but will be tuktai to Elysium by the ^;od.s themselves. 
Later lefjen<ls, however, narrated tho cause of her death as 
duo to tlic persecution of tho sons of Menelaos, who drove 
her to Kliodes, vvhere sho perished at the hands of the 
Itliodians. 

Herodotus tells a curious myth whieh the Egj'ptians 
told him. They alleged that the true Helen never was in 
'I’roy at all, but w^as d(‘tuiiied in Egypt when l^iris touched 
there on his journey, and w'us restored to Meiudaos after 
the siege as pure as when she left Greeee. Hut tins leaves 
unanswered the awkward question why the Egyptians did 
not stop the long and terrible siege by giving Menelaos 
iiitelligc'uee of Helen’s whereabouts, instead of leaving him 
to enter Troy and find out the deception for himself. 

HEL'ENA, ST. (Fla via J ui.ia Helena), tlio mother 
of Constantine, the first Christian emperor, was asserted by 
tb(j courtly historians to have heen of royal birth, n, native 
princess of Britain or of Caledonia. Gibbon, on the eon- 
trary, says slie was the child of an innkeeper in Britain, 
and it may be taken as proved that however uncertain 
both the birth and nationality were, she was of very humble 
origin. 'I’lie cahuimy of some of the pagan historians that 
she was not married to Constantine Chlorus is disproved 
l>y the fuel, that Diocletian, when he made Cldovus a part- 
ner ill the empire in 21)2 A.n., forced him to divorce Helena 
in favour of a more dignified consort. 

Coustautine licr sou, when he rose to tlio purple, liad 
tlio iiiagiianiinity to bring forwaid his lowly-born divorced 
inollnT from her obscurity, to stylo her empress (Augusta), 
and in <wcry way to honour her, building cities in her 
name, founding iiollegcs for orphans under her patronage, 
lilc. Helena very early bueainc a Christian. Some writers 
say she influenced her son to take the decided step of 
adopting the Christian religion as his personal faith, though 
she could not induce liiin to decree it us the national wor- 
ship. Otliers, and perhaps irujrii reliably, say that Helena 
W'us converted at lier son's instance, at the same time as 
tho bulk of tlic couit. But what is certain is that while 
tho eini>eror Jier son remained somewhat e^isy and luke- 
warm ill his new faith Helena became a zealous jirofessor. 
Sho set out on a pilgrimage for the Holy Land, and brought 
back tho true cross, or wlmt men professed to b« such. 
She also discovered and ordered to be protected the sepul- 
chre whicli received tho body of Jesus, or the cavern which 
was universally believed to have been thus for ever made 
holy and precious. Seeing that not quite three centuries 
had elapsed siiuc the crucifixion it is n(»t impossible that 
these discoveries may have heen true. Sceptics decline to 
admit them upon the evidence, hut most Christians have 
clioson to accept them and to venerate them. One thing 
Helena brought back, liowovcr, whicli it would seem every 
fair- thinking man must admit to be in all probability genuine. 
This is the staircase of marble belonging to the Boman 
rraetorium at Jerusalem, and now preservetl at Borne, under 
the title of the Scala Santa (the Holy Stairs), in a separate 
building close by tlic Latcran Church and Palace. Jesus 
must have w'ldkcd over the stairs of the Praetorium on his 
way to Calvary, and since they formed part of a public 
building the re]uiirsor alterations of which would be matter 
of record, it would appear not unreasonable to think that 
we have before us in the staircase reverently brought away 
by St. ITelcim somefliing actually touched by Jesus duripg 
bis life upon earth. In the absence of any other undoubted 


personal memorial of him, these blocks of marble become 
deeply precious. Pilgrims ascwidcd them upon their knees 
ill iiiediaBval times until the stone begun to wear aw'ay ; tho 
stairs arc therefore now encased in wood. Em*ii in our 
day the kneeling procession still continues ; but it is t 
necessary to go so far as to approve or take part in that 
ceiemoiiy to feel a deep gratitude to St, Helena for this 
one scanty fact connecting us tangibly, however slightly, 
with Ji’Mis. For these services and for her warm jnotec-- 
lion of the Christians Helena was sainted by a grateful 
chui’ch. Apart from religious matters she was universally 
esteemed, and worthily iillud her exalted station us em- 
press-mother. Sho died in J2H at an advanced age. 

HEItE'NA, ST.» an island in the Atlantic Ocean, I20fi 
miles west of the coast of Benguela hi South Afiiea, and 
850 from the Ibhiiid of Ascension, the nearest land. Seen 
at a distance, it appears like a h.fty mass of barren rocks 
rising in a pyramidal form ; on a nearer approach, rugged 
and almost perpendicular clill's, from 000 to 1200 feet 
high, ari! seen fneumpassing the island all round, broken 
through in several places by di‘ep chasms w'hieli open to 
tho sea-shoie. One of the principal of these t)])enings is 
called James’ Valh'y, on the lua-tJi-west coast of the 
island, and at the opening of it to the sea is James' '1 own, 
the only town and port of tho island, which is dofi-iided by 
strong batterii's and is the residence of the autlioritics. 
It JuLS an exetOlent liarlxair, a handsome church, and several 
good official residences. Ascending James’ Valley, wo 
arrive at the plain or table-land of Longwood, situated in 
the eastern 2)art of tlnnslaiul, and consisting of 1500 acres 
of fine land, nearly 2000 feet above tlio sea, sloping gently 
towards the south-east, f.ongwood House, now in ruins, 
was the jdacc of Napoleon’s confinement and death. In 
tlie centre of the island rises Diana’s Peak, 2(108 feet high, 
'riic population in 1881 was 4500. Viewed from the sea, 
the island appears barren; but the interior is covered with 
verdure, and is w’utercd by abundant sju’ings. Tlic agri- 
cull urul slate of the islaiul is very low, and the cattle and 
sheep are of very inferior quality. Some thousands of 
acres of grazing land arc entirely unoccupied, and tho 
supply of vegetables and fruit is also limited. Tlic ar(‘a of 
the island is about 45 square miles. Its length 10 miles, 
and its width 8 miles. 

The island was discovered by the Portuguese on St. 
Helena’s day (licnco its name), 22iid May, 1502. It was 
afterwards taken possession of by the Dutch, who abandoned 
it ill 1051, when tho English East India Company then 
took possession of it, and it became u ^tlacc of call for their 
ships between India and Eun)j>e. It was made over to 
the British crown in 1838. It was formerly visited by 
ships returning from India for fresh provisions and water; 
but since the opening of the Suez Canal this sonreo of 
revenue to tho island has ceased, and such was tho effect 
on its finances that a grant-in-aid liad to bo made to it 
by the niutber country in 1877. I’hc residence liere, from 
15th October, 1816, till his death on 5th May, 1821, of 
the dejmsed French emperor, Napoleon I., forms the chief 
event in tlie annals of the island. 

HEXt'ENZNa a crystalline substance obtained from the 
root of elecampane (/ww/a lldenium^ natural order Com- 
posita?). It crystallizes in colourless prisms, odourless 
and tasteless. It is soluble in alcohol and ether, hut 
insoluble in water, and melts at 72° C. (102° Fiibr.) Sul- 
phuric acid colours it red. Tho formula is 
Chlorine converts it into chlorhcdenin, ^21^124^^4^ V 

HELTACAL rising (Gr. AchW, the sun), a term 
applied to tho rising of a star when it takes yjlaeo just 
before that of tho sun. If wo suppose a star not very far 
fi*oin the sun’s orbit, then, as tho sun approaches that star 
it will becuinu for a season permanently invisible, for it will 
rise after tho sun and set after it also, tho heavens remain- 
ing too light in the quarter of sunset to pennit the star to 
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bo soon. But as soon as tlio orbital motion o^tlio sun has 
wirrifd it past the star, the latter will bepn to rise iirst, 
and in process of time will rise so much heforo the sun as 
to become visible just before daylight. In this case it is 
said to rise heliacally ; thus a star sots holiacally before its 
season of disajjpeai’anco, and rises heliacally after its re- 
appearance. TJie successive heliacal risings of stars thus 
form a continued sign of the seasons, and were used for 
this purpose among some ancient nations. And as the 
prctcession of the equinoxes slowly changes the oflicos of 
dilleront stars with respect to the seasons, an ancient 
record of the time of the year wlicn a givcju star rt»se 
helincaily would eiuihlc us to make a rough guess at the 
number of centuries elapsed since the time of the obscr\'a- 
lion. Upon such a basis Kowton rested a great part ot 
ins system of chronology, taking the descriptions of the 
lioliiKiiil risings of stars from Hesiod. 

among the Athenians, a court of justice, 
whicJi was next in importance to the Areopagus. It was 
geiKiraJly composed of bOU members; and sometimes, in 
important cases, of more. The judges, in awarding their 
verdict, made use of black and wiiite beans, which w'crc 
cast into two separate urns, and the sufVrag<‘S numbered 
before a presiding magistrate; if there were a majority 
of the white beaus it was considered us equivalent to an 
acquittal. 

HEXXAND, THE (A%liich is (‘quivahmt to lleilaud^ 
Saviour), is an ancieiil Saxon work of the tenth century, 
romprihing a harmony of the Gospels in alliterative verse. 
It is in Saxon, not Ohl English (Old English being often 
miscalled Anglo-Saxon), the tongue of the Saxons of the 
Lower Rliinc, and is sometimes called Dano-Saxoii or Old 
Saxon. Philologically the lleliand is of immense value 
therefore, if only to show the fact that Old English was 
a ii('.w and distinct variety of speech formed by the fusiou 
of many cleiinaits, and by no means identical with any 
eontineiila! tongue*, Saxon or other. A line or two of tlie 
Heliaud will show that it is far nearer German than Eng- 
lish. This is the Song of the Angels : — 

Nu is Crist f^eborun 
An tiicsero selhuii naht 
Soiig barn Gocles 
An thcra Davides burg 
Drohtiii the Code. 

When translated it runs thus : — 

"Now is Christ bom 
On this selfsame ni^ht, 

Blessed Child of God, 

In the city of David ; 

The Lord, the Good. 

The verse scheme is simple. Each verse has three 
accents, hut unlimited syllables. In each pair of verses 
•soiiu! consonant is twice sounded in the first verse of the 
pmr, and once in the first accent in the second verse. The 
first line of the extract is the second of a pair whose letter 
is 7i. The alliterative letter of lines '2 and 3 is s, and that 
of lines 4 and 5 is d , 

BXLXAS'TBSMJm (Sun-rose), n genus of plants 
belonging to the order OiSTiNKiK. There are about 100 
species enumerated, which are distributed in various parts 
of the world ; they are chiefly found in the south of Europe, 
the north of Africa, and a few species in America. Utlian- 
tkemum guttatum is an erect herbaceous plant. The 
flowers are yellow with a deep red spot at the base of each 
petal. It is a native of France, Italy, Spain, Portugal, and 
Turkey. Uelianthemum canum (the hoary sun-ruse) has 
small yellow flowers. It is a native of the south of France 
and Germany, and rarely found in Britain. Uelianthemum 
vulgare (the common rock-rose) is a native of Europe, 
North Africa, and W(*,st Asia. It is found in Britain in 
dry hilly pastures. There is a vciy beautiful vaiicty with 


double pale yellow flowers. Jlelianihemum iuleraria, a 
native of Soulli(!ni Europe and North Africa, is well worth 
cultivating, especially for the rock-garden. It is perennial, 
from fi to 12 inches high, w'itli broad leaves. The flower 
is 2 inches across, rcscinl)ling a single yellow rose, with a 
dark centre. Almost all the species of Helianthcmum are 
eJ<*gant plants, hardy, and easily <'ultivatcd. In this genus 
there arc five petals, many stamens, wbicli .si)read out 
when touched, three placentas, tlireo valves, and nnmerous 
ovules. Many species have two forms of flowers, some 
having no petals and few stamens, 

HEL'ICIN, a substance obtained from salicin by the 
action of dilute nitric acid. It is a neutral bf>dy, crystal- 
lizing ill small needles. It is very bitter, slightly soluble 
in cold, very soluble in boiling water and in alcohol, but 
insoluble in ether. It iiiells at 17r>'^' (3. (347* Falir.) 
'Fluj formula is Ci-jIIj^Oj, and it is derived from salicin 
(Ojail^fjOy) by the abstraction of two atoms of hydrogen. 
It is a glueoside, and splits up wlicn lieated with dilute 
acids or idkalies into glucose and hydride of salicyl. It 
rombines with chlorine .and bromine, forming clilorheliciii 
(C,.,Hjr, 0107 ) and Iwombeliein (G, 3 TIjjjBr 07 ). 

HEL ICON {II cUk'un\ the Zagora of modern 'rurkey, 
is a lofty and w'ild mountainous range in Bwotia, forming 
jjart of the north shore of the Gulf of Corinth. Its 
roman Lie beauties led the ancient Greeks to jieopio it W’ith 
deities, and more especially tlu»s<‘ w'lio presided over poetry 
ami the arts. The fountains or springs at the foot of 
Helicon, j)artiriil;uly those of Aganippe and Hippnkrene, 
were sacred to the Muses, and believ(‘d to yield inspiration 
to those who drank of tliem. Tin; latter (‘‘ fountain of the 
horse ”) rose in a small hollow, believed to be the footprint 
of the winged horse of tlio Muses, Pegasus (Pogusos). The 
nine daughters of Piems, so runs the tale in tlie Greek 
mythology, contended in song and the other line arts witli 
the nine Muses ; bnt wlien the latter began their display, 
the rivers stood still, and llelieon in rapture raised his 
head until it touched the sky. Alarmed at the size of the 
mountain the gods ordered Pegasus to check its increase, 
and from the blow of bis thundering hoof Hippokreno 
rushed forth. It is often called the Pierian si»riiig, as in 
the well-known line of Pope: — 

“ Drink deep ! or tnste not the Pierian spring.” 

The Muses .are ako often called Pitjride.s for a similar 
rea.son. Pieria is not the district near Helicon, but near 
Olympus, and forms p.art of the shore of Macedonia. It 
was the kingdom of the King Piorns of the legend. The 
remark is necessary, from the “Pierian spring” (Ihcolia) 
being presumed to be, in Pieria (Macedonia). Mount 
Helicon is not unfreqnently ignorantly compared with the 
far-distant Mount Olympus. Apollo was worsliippcd on 
Mount Helicon, wJiicli was held to be one of his favourite 
scats — a notion which grew up partly from the effect upon 
a poetic mind of the wild and romantic sceiiory, partly on 
account of the miraculous fountains, and partly, it may be, 
on account of the healing plants wliicli grew then*, and 
which were all sacred to Apollo. 

HBL'XBR'S» ST., the capital of the Island of Jersey, 
is toward the south-east point of St. Auhiii’s Bay and 
fronts the se:i. In external appearance it is much on a 
level with English country towns of the same size, except 
that the ramparts of Fort Regent, overtopping the buildings, 
give to the place the appearance of a continental to^vn. 
It ha.s been much improved of late years, streets have been 
widened, houses rebuilt, the suburbs e.xtended, and a lai'gely 
augmented supply of water obtai-ied. The principal public 
buildings are — the theatre, court-house, prison, lunatic 
asylum, and Victoria College, opened in 1862. There are 
several ehurches, and good places of worship for dissenters. 
St. Helier’s h:is two fortresses: Elizabeth Castle, on a rock 
in the b.*iy communicating at low water with the town, and 
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Fort T*('.!;ont, a fortification rommaiulin" the town, of p*cat 
Rtrcn^lli. 1 1 was coii.strnctcd in 1 800, at a cost of X8()0,000. 
Tile ]>oj»n]jitiou in 1881 was 28,020. The old harbour is 
forme<l l»y two jiicrs, jutting out into the bay, at the 
soulli end of the town. A new liarbrnir incloses a lar^'c 
water area, thoi*ouf;lily slielterod in all states of wind and 
w'catlier, and oiu‘ end of which forms a line pier and land- 
iiif; ])lace for steamers at all states of the tide. St. Heliei’s 
li.'is a lar^o number of summer visitors from both En/^land 
find France. Tliere is an active trade with l-hii^lami and 
I’rance. 

HELIGOLAND or HELGOLAND, an i^land in the 
(lemian Ocean, about 35 miles from the mouth of the 
Kibe, consists of a high cliff and a heaeli of wdiite sand. 
The highest part, of tin*, dill’ rises almost porpeiidieulaily 
fibout 200 feet above the sea. The ascent to it is by u 
lligUt of 180 steps. The summit is a toleraldy level plain. 
About a quarter of a mile to the south-ea.‘^t is Sand Island, 
a strip of low land which was originally united to the rock, 
but which Is'came separated during a storm in 1720. Tn 
former ages this w'as of much greater extent; but tlie action 
of tbc sea lias considerably dimiiiihlied it. Tlie inliabilaiits 
of the rock, wbieh is 2 miles 080 yards in eiremnh'renec, 
iiuniben‘d 2001 in 1881. They are descended from 
tlie FriesJamlers, and subsist cliiefly by lisbing and by 
acting as jiilots. Tlie English took the island from the 
Danes in 1807, and it was formally etaled to tliem in 1811. 
They have erected a lightlionse on the cliff. The island is 
frequented as a watoring-pl.aei'. JleligolaiiJ w'as noted in 
pagan times for its teiniiles, and at a later period for the 
jiumlier of its religious houses, ami lienee pvobalily its name 
of “Holy Island;” at jirescnt tliere is but one eliurch. 
TJiero i.s now no gunison on the island. It is under a 
governor ap)iointed by the erouii, wlm has the aid of a 
small council; and there is a court of law, over which the 
governor presides. Ho has the assislanee of a iringifetnite 
for trifd of slight (»ffences. The island, Jiowover, is very 
free from crime. A few cannon on an earthwork and a 
few coastguardsmeu are its only defence. 

HELIOCEN'TRIC (ha^>in,g tlie sun as a centre), .a term 
applied to the place of a ])Ianet, as seen from the centre of 
till! sun, in opjiosition to its f/eocenlric place, as seen from 
the centre of the oai'th. 

HELXODO'RUS (^IJcliof7drn}t\ a not uneoirimon name 
among the Greeks. To a Greek of the name Pliny Avas 
indebted for his account of the works of art in the Acro- 
jiolis at Athens, and lloniec and .luveiial allude to jihilo- 
sopliers and rhetoricians of note bearing tiiis name. The 
Greek who has made the name famous, however, is none of 
these, but is a Thessalian Christian bishop, Syrian by birth, 
W’ho in the fourth century wrote a most eliarming romance 
in Greek called “ Aithiopica.” Tlie lua-o and heroine, 
TJieagenes and Cliaricleia, are canii'd through a surprisiiig 
series of adventures in a manner uhicli is still iiit cresting 
to read. The book was for centuries a great favourite, and 
tended largely to mtuld tbc style of the romance of tie 
<'arly middle ages. Indeed its power revived in a most w'on- 
derful way much later; for at tlie time of the Kcnai.ss.ance, 
a translation of it by Underdown falling into tlie bands of 
.Sir Philip Sidney, was tlie me.ms of bringing into tbc 
world bis famous romance of “ Arcadiiu" Sidney, indeed, 
makes no secret of his model; alluding to tlio “ALtbiopian 
Historic ’’ of tills author, in his “Defence of Poesy” (1581), 
as a “ sugared invention of a picture of love,” which tliough 

writ in prose ” is, so he asserts, tnie poetry. A work 
praised by Sidney becomes by that fact immortal, as need 
hardly be said. The best edition of Ileliodorus in the 
original is Mitschcrlieirs “ Scrijit. Erot. Graici ” (Ilipont. 
1792), and tlie be.st English translation is that by Smith 
(London, 1855), The Freiieli translation, edited and nnno- 
tiitcd by the eminent Paul Louis Courier, is vc.“y readable 
and elegant (Paris, 1822). 


HELXOGAB'ALUS. See Et.aoahatxs. 

HE'LXOGRAPH is the name applied to an instni- 
ment for communicating between distant points by means of 
signals, obtained by reflecting tbc rays of tlie sun fror A 
min'or or eoinbiiiation of mirrors in the requisite direction. 
The id(‘a is an old one, and for centuries the rays of the 
siiii have been used for signalling purposes ; but it is only 
in n*cent years that it has been systematically employed 
in the Rritisli army and navy. It jiroved of very givat 
sendee in the Zulu campaign of 1879, in Afghanistan in 
1879-80, and in Egypt in 1882 and 1881. 

I’he lieliograpli at present in use in tlie British army 
consists of a mirror, n in fig. 1, mounted in a U-framc, vi\ 
fixed to a plate wliieli moves horizontally on a second plate 
fixed on the head of a trijiod stand. A, The legs of the 



A, Tripod willi cap; i», clpnalllug mirror; c c, U fv-mic for Ripmaliiiid mirror; 
I), tangfiit box ; k. Jfvor amt ; i , n)>rii)g : u, ciipitUn-iitiiKli'il screw for resu* 
l«liM|f Iwjitj II, koy, I, vertical nul in sockrt , j, srrow Tor eJainjilug ver- 
tliatl lod ; KX, Jointed arm ; clompiiiK ncrow for Joiiitod arm : x, claruplng 
screw for hinge of Jointed arm ; elanii.ing scrow at cud of Julutorl arm ; 
II, ilouvae-JuiiiUid sighting rotl; r, sigUting vanv with sighting siKit and 
shadow spot, 

tripod are jointed at the head so that each moves inde- 
jieiulently of and at any angle to the others. By this 
aiTangement the instrument can be iLxed as steady on the 
slope of a hill ns on flat ground. I'ho size of the mirror 
varies from a diameter of about 4 inches to one of a foot — 
the flash from a mirror of the latter size being so powerful 
as to practically give an unlimited range for all purposes 
of Bigiialling. The mirror is so mounted as to have two 
moveracnts-^1) a horizontal movement, by which it re- 
Tolvcs, and can be made to face in any rcquii'cd direction. 
This is done by means of a tangent screw fixed under tbo 
plate on which the U-frame stands, and upon which the 
first finger and thumb of the left baud are constantly kept 
while signalling. (2) A vertical movement, which is ob- 
tained by screwing a steel rod, J, through a nut attached 
the top of the mirror. On account of the apparent 
motion of the sun in the heavens the inclination of its rays 
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to the surface of the mirror 5niperceptil)ly changes every 
second, thus altering the direction of the flash. To keep 
tlic inclination the same throughout, the mirror must be 
slightly revolved every few minutes hy means of the tnn- 
gWft screw, and be depressed or elevated hy screwing tho 
steel rod according us the sun gets higher or lower in the 
heavens. At tho extremity of the steel rod a key or finger 
plate is adjusted, which works on a steel spring fixed to 
the upper plat(\ The depression of this key alters the 
vertical inelination of the mirror, and it is restored on the 
prcssui ‘0 being removed ; a flash is thus thrown on and 
oil* the distant station. In order to insure the flash being 
truly directed a small portion of (piicksilver is removed 
from the centre of the mirror, giving it tho appearance of 
having a hole in it, while a metal vane or sighting rod 
ilxed on a movable jointed arm running out from the head 
of the tripod is set up in front of the mirror at a distance 
of about 14 or 18 iiiehes, on tlio top of which arc marked 
a shadow and a sighting spot. To fix the flash on a 
distant station the mirror is placed roughly facing the sun 


The preceding descrij.tion of setting tlie instmment 
answers, however, only when the sun’s position is between 
the two signalling stations. When the sun is in the rear 
of the transmitting stjition a second or duplex mirror (fig. 2), 
on which a small j)apcr vane is gummed, is substituted 
for the metal vane. The setting of the instrument is now 
rather more comjdicaled, but the principle is sufficiently 
simple when the single mirror is understood. The signal- 
ling mirror is now turned facing the snn and away from 
the other station, tho duplex being turned towards the 
latter; care irnist be taken that limy arc clear of each other, 
HO that tho one may not intercept the rays of the sun nor 
the other intercept the flash to the distant station. Th<^ 
sighting is then proceeded with as when one mirror only is 
used. Tho sigiialliiig mirror then receives the, rays of the 
sun and throws the flush on to tho duplex, wliich in turn 
transmits the flasli to the distant station. 

Though the heliograph possesses advantages far superior 
to all other means of visual sigualling, botli on account of 
the speed with which messages can he sent and tho prac- 
tically unlimited distance of the re- 
ceiving station, as well as its immunity 
from detection by an enemy, the instru- 
ment is rendered useless in the absence 
of sun, while the presence in the sky 
of even the smallest clouds may so 
considerably delay the transmission of 
niessagc.s as to n*iider them practically 
useless in tlie field w’hon received. Ex- 
p<‘rinients have lately been tried in helio- 
graphing hy moonlight with a partial 
degree of success. One man is sufli- 
ci(‘iit to w'ork an instrument, though in 
signalling three are the usual number 
allotted to economize the time in reading 
out and wTiting down messages. 'I'ho 
whole instrument is packed in a portable 
leathern case and carried on a belt, wdiile the tripod is 
slung across tin* shoulder. 

HELIOM'ETICR (Or. Jielios, the sun; and metron^ 
measure) is the name given by >1. Bouguer to a micrometer 
invented by himself about 1745, hy means of which tho 
diameter of the sun, or any other licavenly body, may be 
measured with eoiisiderahlc accuracy. Frauuhofer greatly 
improved the instrument. The name is also given to tho 
equatorially mounted micrometer executed at ^lunicli in 
182fl for the Konigsberg Observatory. Se« Miokomktkii, 

HS'UOSCOPS (a Greek term signifying literally snn- 
ohsciTcr) is a kind of telescope adajited for making obser- 
vations uj)on the sun without the eye being injured hy tho 
intense brightness of the solar rays. A coloured glass 
placed before tho lens nearest to the eye in a telescope has 
long been the meuns used to prevent such injurv. 

HE LIOSTAT (Gr. hellos^ tho sun ; and the rout sta^ 
to put or place) is the name given to an instrument em- 
ployed in making optical experiments on the pljysieal 
properties of light. The instrument consists of a jdaiio 
metallic mirror, from the hack of which projects a rod 
perpcndiculaily to its plain*. I'lic extremity of the rod is 
connected w’ith the index of a clock, the phme of whose 
face is jiarallcl to tlie equator; and as tho index is turned 
by tho whcelwork, the motion of the rod causes the mirror 
to turn about a vertical axis, and also about a horizontal 
axis, so that a pencil of the sun’s light reflected from the 
mirror is always in the same, position, and the diurnal 
motion of tho sun is neutralized. 

HE'LXOTROPE (Gr. the sun; and trepo^ I 

turn) is tho name applied to jasper of a deep green colour, 
tlirougli w'hich are scattered spots of n deep red colour ; 
hence it is sometimes called Blood-stoke. As the stone 
is very hard it is much valued for seals, rings, &c. It 
takes a higli polish and can be sharply cut. The name 



Q, Duplex mirror wlih*«lK>ii,iiiK aiMit; x, U'^nme for duplex mirror ; u, 
rlaua>iug iwrew lor duiilex uilrrur. Other ruferuiico letten aauie jw iii fig. 1. 


and inclined towards it. The signaller then places himself 
ill front of it with his hack to tho distant station, and 
moves his head and eye until he see.*! the reflection of the 
distant station in the exact centre of the mirror. Tho 
sighting vane is next shifted on its hinges until the reflec- 
tiou of the sighting spot is brought into line >vith tho 
other two. Thu instrument is then sighted. This done, 
however much the mirror is revolved the alignment is 
never disturbed, inasmuch as the centre, being the axis on 
which it moves, remains stationary. The mirror is then 
slowly turned round until a small round shadow, caused 
by the hole above-mentioned, is brought across Uie vane, 
aud the mirror dejiressed or elevated until the shadow 
exactly covers the shadow spot. When this is done the 
instrument is ready for use. The key then being depressed 
raises the shadow on to the sighting spot, and a flash is 
thrown on the distant station, and hy varying the duration 
of the pressure the flashes are made long or short. By 
combining these long and short flashes, which arc equiva- 
lent to the dashes and dots of the Morse telegraph code, 
tho letters of the alphabet arc indicated and the trans- 
mission of verbal messages is made practicable. Good 
signallers can send thorn at the rate of twelve or fifteen 
words per minute. 
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heliotrope is derived from the supposition of llic stone turn- 
ing the iiiKige of the suii to hlood when reflected from it. 

HELIOTBO'PIUBI* u genus of plants belonging to 
the order lloiiAniN’K.i.. Jleliutroplvm peruriamnn (Peru- 
vian heliotrope or turnsole) is a shrub growing one or two 
feet liigli, and is niueli cultivated on account of the scent 
of its flowers, which resembles very much that of the 
vanilla. It is commonly known in gardens as cherry-flower. 
It is a native of Peru. Jhliotropium ettropceum (tlic 
European turnsole or heliotrope) is a native of the south 
of Europe, the regions of the Caucasus, and North Africa. 
The flowers are wliite, but arc not scented, llelioiropiutit 
tvavcoknsy a native of the country near the Caucasus, has 
sw’cet -seen ted flowers twice as large as Europaciim. Jlelio- 
tropimi rillostm is a native of Greece and of the islands 
of the Archipelago. It has large wliito corollas with a 
yellow throat. In tliis genus the style is terminal, generally 
short, with a stiginatic ring hidow the apex. The fruit 
splits up into four nuts. About ir)0 species of this genus 
have been enumerated. Some of them arc used in large 
quantities by perfumers for tlieir volatile oil. 

HE'LIOTYPE, also (:all(!d Collotf/pa and TAcItldrucIc^ 
is a pholo-inechanieal printing ])roeess strongly resembling 
litliography. It is l)a.sed on Ibc fact tliat when ji film of 
gelatin impregnated with an alkaline diclnoinale is exposed 
to the action of light, It not only becomes insoluble in water, 
but loses its power of ahsf>rbi ng 1 Iial fluid. A film or “ skin ” 
of gelatin having been prepared on .a glass plate, it is 
sensitized by a solution of alamt 20 grains of potassium 
dichromate and 10 of chrome {ihnn to the ounce of water. 
The chrome alum renders the film insoluble in water with- 
out destroying its powi-rs of ubsorjition. After the film is 
dry it is removed from its glass support and exposed to 
light under a “reversed” negative. Ily this means the 
filiadow'S of the picture lose their power of absorbing water, 
the half'toncs lose it partially, and the lights retain it. The 
film is then washed to remove the chemicals, attiudied to a 
metal plate with india-rubljer solution, damped, and rolltnl 
up with a greasy ink like that used in lithography. This 
ink attaches itself to those parts of the film which arc free 
from water, or comparatively so, and by using several inks 
of diflcreiit strengths a greater range of tone is olitaincd. 
Impressions can then be printed on ordinaiy paper at a 
press or lithographic machiuc. In one modification of this 
process tlie gelatin film is used without detaching it from 
its glass support. The results are not equal in delicacy 
and gradation to silver prints, hut being in ordinary print- 
ing ink are very permanent, and the process is w'cll adapted 
for the reproduction of w'orks of art in monochrome. Once 
the film is prepared fur use, the printing can proceed quite 
independently of light, which is often of great advantage 
in our uncertain climate, while the cost is considerably less 
than that of silver printing, and tlie ncec^'sity of “ mounting” 
the prints is avoided by printing diicclly on thick paper. 

HEUOZO'A, an order of KiiizoroDA, contains the 
microscopic urganisius commonly known .as sun-animal- 
cnlcs. The Heliozoa are frcsh-waler organisms, found 
either free or more rarely attached by stalks to water 
plants. Like otlier Rhizopoda they are almost structure- 
less, being composed of soft jelly-like protoplasm, provided 
usually with many nuclei and a contiaclile vesicle. They 
are globular in form, sending out portions of their sub- 
stance in long delicate I’ays {pseudopodia)^ whirh, in addi- 
tion to producing gentle locomotion, capture food and drag 
it down into the general mass. Most of the. sun-animalcules 
are naked; but some (Acanthocystis) form round thein.sclves 
a gelatinous coat iu which are silicious spicules. One form 
(Glatlirulina) lias a globular silicious shell with large per- 
forations, through which the pseudopodia project. Repro- 
duction is usually by division : sometimes by the fusion of 
two individuals and the formation of spores. The best 
known form is the common sun-animalculo, Actinophrya 


mU [See AcTiNoniRTS.] The largest of the Heliozoa 
is Actiuosphaerium, which is the size of a large pin-head. 

HE^LZX» a spiral ciu'vc which is made by a line turning 
on the surface of a cylinder or of a cone, and continually 
advancing iu the direction of the length of this imagin^ii-y 
cylinder or couc. The ordinary spiral spring is on example 



True Spiral. Cylindrical Helix. 

of sucdi a cun’o in its cylindrical form. A true spiral, on 
the other hand, li<‘s all in one plane, starting from a eentro 
and gradually widening out us it proceeds in its path round 
tliat centre. 

HELL. The aw’ful conception of a place of everlasting 
torment for the spirits of evil men after death, where fire 
burns .‘ilway-s without consuming, is not of any very gi-eat 
antiquity. The place of the dejiavted, good and evil alike, 
among the Greeks (ami probably among their mash'rs in 
sacred tilings, the Egyptians also) w'as a place of shadows, 
wliere all brightness, all joy, and all that makes life worth 
living liad departed — tJie shades of tlie good wandering aim- 
lessly about in a state of “ neither being nor not being” as it 
has been happily summed up, the bad suffering pains for 
their sins of a character suited to the sins committed. When 
Ulysses descended into Hades, the spirit of Achilles spoke to 
him and averred that ho had rather be a slave on earth 
and earn his bread with hardsliiji than be a prince among 
tho immortal dead. The wdiole scene is imaged by Ilomcr 
in cold colourless gray ; nothing to liope or fear or caro for, 
except a few memories of the vanished earth. 

The Hebrew Meo/, wliich is translated sometimes Hell 
and sometimes Grave in our Authorized Version of tho 
Bible, w'OH still more lost to ail sense of life or being than 
the Greek Hades. In Sbcol the bodies of the dead, or 
their shades, lay about in the gloom, motionless, thought- 
less, silent (Psalm xciv. 17), the good unrewarded, the evil 
unpunished: “tlicre is one event to Hie righteous and to 
the wicked ” (Eccles. ix. 2). It was even doubted whether 
the power of God extendc'd there, or wlicther at death tho 
Jew did not pass aw-ay from among tho diildren of God to 
hecomo the subject of the King of Teirors. For, says tlie 
author of Ecclesiastes (ix.), “ Every man goes to join the 
dead. For who is there that escapes? While there is 
life tlicro is hope ; and a living dog is better than a dead 
Hon.” The close parallel with Homer hero is very note- 
worthy. He proceeds: — “Tho living know they will die, 
but the dead know nothing at all. And they have no re- 
ward any more, for the memory of them has perished.” 
Still more explicit is tho noble-minded author of Psalm 
Ixxxviii. fi, wlio cries to God that he is in his despair liku 
the slain that lie in the grave, whom thou remembereat no 
more, and tliey arc cut off from thy hand.” In Job x. 22, 
Shcol is described emphatically os a “ land of darkness, as 
darkness itself ” or as it may bo more accurately translated, 

**’ A land of darkness and deathlike shade, 

A land as black as night, 

'Where all is pitch dark and without order. 

And the noonday os black as the night.” 
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Blit about the time of Christ, or shortly before, this view of 
the uiuler- world — as a vast, gloomy, noiseless, rigid prison 
• — yielded to more vivid and in many senses more elevated 
coiicefitions. First it was believed that tlicrc would be a 
iflffiirrcction, when the faitliful would receive tlieir life back, 
tliough the sinners would remain in Shool ; and this view 
may be traced in the later Tsalms and in the Second Book 
of Maecabees (vii. 14, &c.) Then it was felt that God’s 
provideiicG must extend into the abodes of the departed, 
and j)1;ices for the good and for the bad were imaged to 
oxist in Sheol, in the manner depicted in the Book of 
Enoch (xxii.), these places being separated by a chasm and 
hy water. “Between us and you there is a great gulf 
lixcil,” Abraham says to the rich man in hell in the parable 
(Luke xvi.) It is in Enoch, tlio uncanonical book, of 
the first or at most tin* second century n.c., w'liicli Jude, 
however, quotes (Kpistln of .Tnde, 14) us authentic, and 
which has in our own time b(‘eii fortunately discovered in 
All Etliiopic translalioii, that the idea of everlasting torment 
in iSlieol is first expressed. Now tlie valley of Gelie.nna 
(Ih brov (je-heu-liimioiriy or valley of the sous of Ilinnom, 
lliimoin being some iiiicicut proprietor probably), lying to 
the south and west of Jerusalem, was the common place 
for the refuse of the city, filled with dust-heaps and rubbish 
of all kinds. Tlu! south-east «)f it was called Tophet (])l{ice 
xd burning), and had been anciently used as an altar of 
idolatrous iire-worsliip, which is why the valley was allowed 
to he defiled in the way described. 'J'be constant corrup- 
tion made Gelienna sickening t<j every sense, and parasites 
of all kinds bred in the festering horrors ()f it. From time 
to time the heaps of rnbliisii would be set on fin*, and the 
fires of Tophot flamed in another sense, now here and now 
thi‘ro, continually. Tin; most abhorred punishments thcrc- 
for<! took their symbol from Gelienna, where (Alark ix. 48) 

their worm dielh not and the lire is not quenched.” It 
was ill this ])lac« that Enoeh was made to deelare, in the 
hook bearing his name, that there Jay (»nc of the mouths of 
hell. Ho mapped out the under-world, using Gehenna as 
liis modtd, with almost tlie fulness and ncenracy of Dante. 
But while this liorrcjr of a putrid and burning rubbish heap 
was jioctized and intensified into the awful eonception of the 
liell of the ungodly, the cohl eonception of paradise was used 
.again to provide a home for the blest, a restored Eden, to 
w hich the children of the banished Adam might evcntu;illy 
return. 

It is right, however, to add that the Jewish rabbis of our 
<]ay deelaro their predecessors of early Christian or closely 
pre-Christian times not to have believed in the eternity of 
the torments of Gehenna, but to have h(*ld a view remark- 
ably resembling in some points the purgatory of Koman 
’Catholicism — namely, that it was a state of pain and tor- 
ment never ceasing, but not destined to be everlasting, and 
therefore a state not without hope. They are also able to 
quote largely in support of the claim which many make that 
the true view of the gi'eat rabbis as to the fire of hell was 
that it was not a material fire, but the flames of an intense 
i’emorse, which would eventually, through unim.agiuable tor- 
tures, buiTi away sin from the heart. This non-materiality 
of the flames of hell is also the teaching of the Greek 
Church on tho subject, and constitutes one of the points of 
difference between it and the Church of Borne. 

This purifying fire w^as in early Christian times made 
the foundation a belief in a middle state between para- 
dise and hell by the latin Christians under the form of 
purgatory. The definition of this belief may be traced to 
Augustine, but it was St. Gregory tho Great who finally 
formulated tho dogma. Here wo arc in on<5 particular for 
enough away from the purifying lire of the rabbis, sup- 
posing tho modern intorj)rotation of their views to bo the 
true one ; for in the Roman Catholic view tlio bad are at 
•once damned, and their spirits sink into the everlasting 
flames of hell, while the good alone enter the fire of purga- 


tory, and pass through if, with tortures vaiying with each 
soul according to the extent to 'which that soul is defiled 
by the evil which defiles cvciy man, before attaining to the 
p;irudis(! which is their goal. 

The views formerly held with respect to the material 
fires of hell have been very much modified in recent years, 
and tho ideas now generally entertained by orthodox 
Christians may perhaps best bo described in an (extract 
from tho address of Dr. Barker, president of tho Congre- 
gational Union of England and Wales, for 1884: — 
“One view of human immortality is this: the soul as 
such is immortal; in bliss or woe it must spend eternity; 
the believing and j)ard<med soul will be for ever with 
the Lord, serving him amidst the glory of eternal light; 
the impenitent and U!ij>ardoned soul will exist for ever 
in outer darkness, without mitigation of agony, without 
offer of release, without opportunity and without desire 
to pray — ‘men shall seek death, aind shall not find it; 
and shall desire to die, and death shall flee from tliem' 
(Kev. ix. 9). Another view is this: etemal iif(i is the 
gift of God ; Clirist only hath life in himself, and that 
life is Imparted to the souls that receive his gospel and 
enter into fellowship with him — ‘Whosoever liveth and 
helieveth in liim shall never die;’ ‘life and immortality 
arc brought to light in tlie gospel;’ the wieked shall 
hr. punished in tho world to coinc, and shall eventually 
perish in their own corruption — ‘ the soul that siiinetli, it 
shall die;’ ‘tlie wages of sin is death;’ the adversaries of 
the Lord slmll be utterly consnnn*d, and everlasting de- 
strnetion shall be their lot. A third view is this: God 
will eventually save the whole human race; though men 
die impenitent ly, God’s grace, ever greater than man’s sin, 
will follow them, and how long soever and tremendous 
the struggle Christ w'ill ultimately triumph, and every 
soul of man will shine as a star in his glorious crown. 
These three viewrs are each taken by some of the most 
enlightened Christian thinkers, and are all said to be sup- 
ported by distinct scriptural teacliing.” 

HJ&LXAS, HIBLLE'NIC, See Gukkc^e; Gukkk. 

HELL'BXiNDliR (iVenojioma alfeffhmtiensls) is tbo 
formidable luime of a North American ampbibiaii belong- 
ing to the order Uuopkla. The hcllboiuler is usually 
about 18 inches in lengtli, but speeiinens Ijave bei*ii found 
2 feet long. It is of :i pale slate colour, mottled with 
black. The bead is large, flat, and broad, and the mouth 
wide and covered with thick fleshy lips. It has a stont, 
thick, subeylindrical body, and a large, laterally compressed 
tail. The neck is cunlractcd, and there is a single gill-slit 
on each side. I’bo tongue is tliin and flat, free in front 
and at tlio sides. It has very small nostrihs, plaec'd dost* 
together, and minute black eyes. 'J'he legs are short and 
thick, and broadly fringed on the outer edge. The toes, 
which are four in number on tho front feet and five on the 
binder jiair, are short, webbed, and without claws. The hell- 
bender is found in the Alleghany River and its tributaries, 
and no doubt inhabits also many of the branclics of the Ohio 
and Mississippi rivers. It lives entirely in the water, and 
is veiy voracious. It feeds on fish, worms, and molluscs, 
and indeed nothing that it run devour is sjiared by it. 
The fishermen dread it vei*y niueli, and believe it to bo 
poisonous. 

HEL'LE, a personage of the Greek mythology, was the 
sister of BJirixos. W’lien Hello and her brother fled fi*om 
tlicir cruel stepmother, Hermes lent them the golden ram, 
wdiich had the power of flight, to take them across into 
Asia. Hello was unfortanate enough to fall off half-way 
across, and was drowned in the strait called after Iut tho 
I/efie$poHt. Her brother escaped safely. 

HEL^LEBOBB. a genus of plants belonging to the 
order Ranunculack.e. Jlelleborus niger (black helle- 
bore or Christmas rose) is a perennial herb with a black 
branched knotty underground stem (rhizome), pale green 
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podate leavfs, and lar^je whitwli flowers. The floral leaves, 
which have tlic appearance of petals, arc in fact sepals, five 
ill mirnher, .at first wliite with a pink tinge, afterwards 
heconiing greenisli. The petals are quite small, shorter 
tliHii tlie stamens, tubular, with a two-lipped opening. 
The stamens are numerous, hypogynous. There are five 
to eight free carpels, rijiening into follicles with several 
seeds. It is a native of southern and eastern Europe. 
I’he rhizome and roots which spring from it are imported 
from Germany under the name c*f “ black hellebore root.” 
It is used as a drastic hydragoguc catliurtic, and also as an 
cmraenagogiic and anthelmintic. Though of gr<*at repute 
with the ancients, and still used in the United States, it 
lias fallen out of use in Great llritain, except for domestic 
animals. Black hclleboru root is adulterated with the 
rliizome of haneberry (^Act(ra spicala), hut this can be dis- 
tinguished, on taking a cross section, by the central woody 
portion being divided in a radiate manner, whereas this 
is hut very slightly divided iu hellebore. Tlic hellebore of 
the ancients, which Melampus used to enrti the d.aughlers 
of Ib'crtus, king of Argos, was lu'obahly JhlUborua 
orient alls. 

I'lie Christmas lio.se, so c.a11ed from its flowermg in 
Dcceinlair, has always been a favourite in gardens. JleJk- 
horns colchicns i.s the finest of tlie red or crimson species, 
the flowers of this viu-iety deepening to a <lark pm'ple ; the 
leaves arc dark gretm, with five to seven divisions, and the 
veins of the young Jcav(*s of a dark ])urple colour. JJelle- 
borns olympicm is a handsome species, and is well adapted 
for gi’owing in cities. TJie flowers jin? rose-coloured, and 
appear in sjiring together witli the leaves. There are two 
British species, (slinking hellebore) and 
Jlellehorus viridis (green helhlmrc or aours foot). For 
white hellebore see Vekatkum. 

HSLXXNZST, a name sometimes given to scholars 
who are proficient in the languag(? and literature of ancient 
Greece. More particularly, however, it is applied in the 
New Testament and in .Tewish lilstory to thoiso Jews who 
by seitllng in foreign countries had adopted tlic common 
Greek dialect and many of the forms of Greek civii]z.aLioii. 
It includes most probably proselytes gathered from the 
Greeks and from other nations, but it is applied specially 
to such as were of purely Jewish parentage and origin. 
At the period of the commencement of the Christian era 
the Jews were dispersed all over the Koman Empire, 
throughout winch the Greek language had gained a general 
currency, and was spoken everywhere by educated men. 
Hence there were even in Jerns.alcm itself synagogues for 
Greek-speaking Jews, tliough the strict national party hated 
both Greek language and literature. The chief centre of 
the Grficco-Jewish culture was at Alexandria, and it is to 
that city that the form.ation of the pr,''uliar dialect of the 
Greek language known as tlic Helleni.slic innst he traced. 
The members of the Jewish colony in Egypt, though they 
spoke the Greek lan/nago, were still, so far as thch* inner 
character was concerned, osscntitilly Jews, and hence the 
Hebrew and Aramaic forms and idioms found in the 
Hellenistic dialect. The most important mciiKuial of this 
language is found in the Sejituagint version of the Old 
Testament, 

HSLXESPOXT. See DAiiDAxr.T.r.Ks. 

the steering apparatus of a ship, consisting of 
the rudder and the tiller or wheel. The rudder is the 
part acting directly on the water, and serves to govern the 
ship's motion ; for, on being tui’iicd so that its plane is in 
a position oblique to the piano of the masts and keel, the 
reaction of the water against it, as the ship advances, 
being resoKed in a direction perpendicular to the last- 
mentioned j)lane, becomes a force which c-auses a ship to 
turn upon a line passing through its centre of gravity. 
The tiller is a lever, formed into a handle, for multiplying 
the power exerted on the rudder. The wheel moves the 


rudder from side to side by means of ropes 6r chains, 
still further multiplying the power of the leverage. In 
small ve.ssels and barges the tiller and not the wheel 
is ii.sed. 

HELMET-BEETI.B is the name given to the beot'ffs 
of the family Cassididip, belonging to the group Piiy- 
TOJUIAUA. The liehnct-beetles present a singular ayipear- 
anee, as their bodies are flattened and the thorax and elytra 
expanded laterally, so as to cover the head and trunk witli 
a large liulmct and shield. 1'hc specic.s of this family aro 
distinguished by their having the antennae rather short, 
thread-like, or slightly thickened towards the apex, placed 
on the anterior part of the liead, and almost close together. 
Tlie legs arc short and contractile ; the tarsi are llaLleueil, 
soft, and vclvct-like beneath ; the penultimate joint bi-lohcd , 
the lobes completely inclosing the terniin.nl joint. 'J’heso 



beetles live on the leaves of plants. Their larvie shelter 
themselves under an umbrella of their own cxeroment, and 
this covering thc*y can elevate or dejiress in such a way as 
to shade or shelter tlicm more or less eflectually. They 
eflect this by means of a forked process of tlie tail, ou 
which they place the cxcrcmentitious matter. It is somo- 
iimes turned up and lies flat on the buck ; sometimes it 
forms an acute, sometimes a blunt angle with the body ; 
at others it is unbent and in the same direction with it. 
Many of tht^ exotic species of this large family are adorned 
with the most vivid golden hues. Thirteen species of the 
genus Cassidn arc found iu England on thistles and other 
plants, the commonest of whicli is the Tortoise Bectlo 
(jUaasida viridis'). 

HELBIXTS, ancient armour of defence for the head, 
still worn by the officers and soldiers of some of our cavalry 
regiments. As a part of defensive armour, the hclrnet is 
of high antiquity ; some sort of covering of this description 
for the head appears to have been worn by the warriors 
of every country. Helmets were found even among tlio 
inhabitants of the South Sea Islands when discovered by 
Captain Cook. It does nut appear that the Greek or 
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Roman helmet usually protected the face. Among the 
varieties 'whicli in the middle ages had separate names we 
find the 'chapcllo-de-fer, the basinet, the hurgoiict, the 
castle, the hufken, the morion, the salade, and the skulL 
Tkjs(i were almost invariably of steel. There was also the 
jousting helmet, used in tom’immciits, whicli was sometimes 
of leather. 

Firemen of the present day wear a heavy headpiece of 
brass, to protect them as far as possible from falling ruins 
at conflagrations. The police liavc of late years been siip- 
jilied with a somewhat similar covering for the head, but 
constructed merely of felt, and in 1878 this was introduced 
into the British army. In India and other hot climates 
helmets of pith or white felt, with the additional screen of 
rolls of white linen, are worn as a protection from the rays 
of the snn. 

As ornaments over the shield or coat of arms, liclmets 
arc still used in heraldry. The full-faced helmet with six 
liars, all of gold, damasked, is for the sovereign and princes 
of tlic blood ; the full-faced helmet of steel, fur marquises 
and dukes ; earls, viscounts, and barons have a profile or 
side-standing helmet of steel ornamented with bars ; the 
full-faced helmet of sled, with tlic visor or beaver open, is 
for baronets and knights ; the profile helmet, steel, with 
tlic visor closed, for an esquire. 

HBX.MKT-SHXLL (Cassis) is a genus of Gastisu- 
orouA belonging to the family Doliido;. The shell is von- 
tricosc, somewhat globular, with the whorls a<lorncd with 
irregular ridges (varices) ; it has a short, nearly fiat spire, 
a long aperture, the outer lip of which is thick, reflected, 
and toothed within, the inner spread over the body whorl, 
callous, and plaited; tlio canal is sharply recurved; the 
op<*rculum is oblong, narrow, and small ; the foot is largely 
dilated. The animals are active and voracious. They live 



Red H6lmot*sli6ll or Dull'a Mouth (^0951*5 rufa)» 

in shallow water in sandy localities, often concealing them- 
selves in the sand, and attacking tlic bivalve shells tha' 
abound in such places. They arc found in all tropica 
seas; thirty-seven species have been described. Thej 
comprise many of the largest known Gasteropoda. Th* 
shells of some of the larger species arc extensively used ii 
the manufacture of cumc'os. Like most other shells the; 
are composed of three layers or plates, and those difi’e 
from ouch other in relative thickness as well as in colour. 
'I'lic central plate is generally the thickest, and is difl'ereiitl^ 
coloured from the outer. The cameo cutters appear to b* 
well aware of this structure in the helmet-shells and soim 
others, and avail themselves of it in cutting their cameoi 
so us to produce white or rosc-colourcd, &c., figures on » 
doi'k ground. In the economic collection of shells iu thi 


British Museum, for instance, may he seen cameos carved 
m the shell of the Horned Helmet-shell (Cassis ciyrnvAay^ 
ihowing white figures on an orange gi'ouiid ; on tlie Blade 
Iclmct-bhell or Queeii-concli (Cmsis madafiaacarierniia); 
iiid cm Cassia tiihtrosn^ hliowing white on dark claret 
jolour; and on the Red Helmet-shell or Bull’s Mouth 
Cassis Tufa)^ from the Indian seas, wdiich is the shell 
nost extensively used, showing pale salmon colour on 
orange ground, 

HBLODERMA is a genus of lizards (Lacertilia) be- 
longing to the family Moniloridie. This genus includes 
.wo sj[)ecies, which enjoy the reputation of being the only 
;)oisonous lizards known to science*. These lizards aro 
peculiar to Mexico and the surrounding regions, //e/o- 
’Jerma Jiorridum is a large lizard, about 16 indies in 
length, with the head and body covered with large convex 
scales. The body is of a jialc yellow colour, ornamented 
with irregular dark-brown lines, which on tlio tail form 
rings. Tlic tail is long, the legs short, and the tonguo 
broad and bifid. The teeth are grooved like the fangs of 
poisonous serpents. This lizard has also highly developed 
ialivai'y glands, which, issuing at the bases of the teeth, 
carry the poisonous saliva into the grooves. The bite of 
the lizard is fatal to small mammals and birds, and highly 
injurious to man, though nut deadly. The second specic^s, 
Ihilodcrfua suspectum^ a fine specimen of winch may be 
seen in the gaideiis of the Zoological Society, shares in this 
{loisoumis character. This lizard is not unattractive in 
ippcaraiicc, being covered with jet black and orange scales. 
In captivity it prefers eggs to any other kind of food, 
though it will cut rats and such small mammals. Tho 
Indians of Central Mexico worship the Hcloderma as an 
incarnation of one of their deities. 

HlBIiOISX. S(*c Abi:laui>. 

HBXa'OTS. Tlic helots of Sparta formed an institution 
almost unique in antiquity, and paralleled perhaps more 
nearly by the Russian serfs before their omancipation by 
Alexander 1 1, than by any others in our own times. They 
wero distinctly not slaves, though helots might degenerate 
into slaves in the towns ; they were the free rustic popu- 
lation living in their own villages, always clad in leather 
cap and sheepskiii, and almost as strictly bound to the soil 
as the trees that grew in their birthplace. Undoubtedly the 
Dorians, at the period of their conquest of the south-east 
part of the Peloponnesus, finding the original population too 
numerous to enslave and theinsclvos too few to undertake 
the cultivation of so large a territory, hit upon this plan 
of helotism. The word helot, from its etymology, means 
“ captive ; ” but it quickly came to mean far otherwise. The 
helot, with his wife and family, his homo and his class 
associations, and with the power of acquiring property to 
a limited extent, had not an unhappy lot at all. A not 
very distant parallel might be found iu Ireland before the 
Gladstone land laws cauic into force. Hero the peasantry 
were practically, as tho helots were by law, tied to the soil; 
and here, too, they were free men, though reduced to a very 
depciidciit state by tho crushing force of heavy rent, tho 
exact yiositioii of the helot with his absentee proprietor,*’ 
who lived in Sparta, and received the produce of the helot’s 
toil. 'Pho state considered the helots as state property, 
and used them wilhoiit restraint for military operations^ 
freehig them not uncunnnoiily as a rewaid for pi-owess in 
battle. Clcomcnes 11 f. being in straits for money, ofiered 
freedom to all helots who could pay five Attic minoo (over 
£*20). He received no less than 600 talents by this means 
(worth nearly i;l*22,000), so that not less than 6000 helots 
were in a very well-to-do position. But that was late in 
Greek history. The early state of the helots was humble. 
Many Avere glad to accept menial duties. The state did 
not "disapprove of forcing them to public degradation, as 
when they were made drunken at certain festivals in order 
to disgust the Spartan youths against intoxication. 



HELPS. 


106 


HELPS. 


From time to time as the helots awoke from flieir fllave- 
llke debasement, the Spartans f^rew afraid uf their rising:;. 
WJien they went to war special precautions were always 
•observed to guard against n rising. It was a jicrpetnal 
terror before their eyes. Consequently we arc not sur- 
prised, coupling this with the cruelty which Spartans 
regarded as a vutue, when we read the dark story in 
Tliucydides of an event of his own time. In the eighth 
year of the Peloponnesian War (b.c. 424), the ephors 
desired all helots who had distinguished themselves to 
apply for n reward, stating their services. Numbers came 
forward, 2000 were approved, formally freed, crowned with 
garlands amidst general rejoicings, and then disappeared 
to a man ; how, was never known (Thucyd. iv. 20). 
IMutarch, describing the Spartan hrvjdcia^ or secret police, 
among the helots, says that Lycurgus decreed that war 
should bo formally proclaimed every year against the helots, 
so that any one who killed a helot should not be liable for 
murder. This is unsupported and seems fantastical ; the 
I'Tupteia were probably simply tlie widespread agency of 
an irresponsible secret and cruel oligarchy, like a Venetian 
‘Council of Ten magnified and iiilensified. 

In 404 n.c. the long-felt fears were realized. Cheered 
by the. portent of an earthquake, the helots rose against 
the thinning ranks of their masters, worn down by many 
wars. They were within an ace of seizing Sj)arta itself, 
but being foiled in that design by the yonng king Arclii- 
^lamas, tJioy turned upon Itlioino, whieJj they successfully 
held against a long Spartan siege covering s(;veral years. 
'J'hcy were not subdued until the S])artans had called upon 
all Greece for help, the Athenians alone sending 4000 men. 
Tlie Athenian contingent was not long retaiiic‘fl, for Sparta's 
jealousy of Athens w’as too great. It was not till B.O. 
45r» that the liclots offered t<i capitulate on condition of 
emigration, and on aceeptance of tlu'ir terms all who had 
taken part in the revolt >vere sent to Nau])actns. Later 
•on, when Brasidas was covering the Spartan name with 
glory in Thrace, the citizens dreaded that the return of tin? 
large body of helots, flushed with success and trained under 
tlie first military genius of the lime, would lead to a new 
■outbreak. They took prompt measures against it. Tho 
wljole of the helots in that army were planted in a colony, 
and never saw their homes again. 

Therefore when Epaininondas, the last of the great 
warriors of ancient Greece, set up the supremacy of Thebes 
in 370 B.c\, and advanced against Sparta, now become 
the common enemy, the Spartan power crumbled before 
Jiim, undermined on every side by the warm welcome the 
helots gave to the invaders. After the fall of Sparta 
Epaminondas founded two new states with large bodies of 
tlicBo cnfrancliised helots — tlic state of Messenc and that 
of Megalopolis — in the centre of Arcadia. Many of them 
were Messenians of as good lineage by origin as the Spartans 
tbeinscIvcB, all were Greek with Greek traditions, language, 
and aspirations, tispi*- i<ions about to he realized after cen- 
turies of serfage, if oniy the barbaric supremacy of Macedon 
had not almost all at once b(*gnD, and by destroying the. 
independence of Greece prepared the way for tho grinding 
tyranny of Rome, so soon to follow. 

HBLPS» SZR ARTHUR. K.C.B., D.CJi.* essayist 
And historian, was born in 1317. Ho was educated at 
Trinity College, Cambridge, where he graduated B.A. in 
3 H35. After leaving college he entered tlie public service 
as private sccretaiy to Mr. Spring Rice (afterwards I..ord 
Monteaglo), then chancellor of the exchequer in Lord Mel- 
bourne's administration. When Mr. Spring Rico in 1833 
accepted the permanent and non-political office of comp- 
troller of the exchequer, Mr. Helps became private secre- 
tory to Lord Morpeth, at that time chief secretory for 
Ireland, and afterwards Earl of Carlisle and lord lieutenant. 
He also held the office <)f commissioner of French, Danish, 
and Spanish claims. On the downfall of the Melbourne 


ministiy kir. Helps withdrew from* tho official arena to 
rural seclusion and studious leisure on a small estate of his 
own in Iluinpshire. On the retirement of the Hon. W. L. 
Bathiiv.st from the clerkship of the Privy Council Mr. Helps 
was appointed his successor in 1800, and continued lo^ll 
that situation till his death, 7th March, 1876, at the age of 
fifty-eight. 

5lr. Helps* earliest work, entitled “Thoughts in tho 
Cloister and the Crowd,” was published in 1835, when he 
quitted Cambridge. Like all his works, with one excep- 
tion, it was issued anorymously. “Essays Written in the 
lutcr%Mil of Business ” a little volume displaying both inti- 
mate knowledge of the world and careful self-culture, 
appeared in 1841. Two years later it was followed hv 
two dramas, “ Catherine Douglas, a Tragedy,” and “ King 
Henry the Second, an Historical Drama.” In 1846 ;Mi. 
Helps gi-appled genially yet earnestly with a delicate and 
difficult social probhan in “ The. Claims of Labour ; an 
Essay on the Duties of tho Employer to the Employed, to 
Mdiich is added an Essay on the Means of Im})roviiig tin* 
Health, &c., of the Labouring Classes.” In 1 847 appeared 
“ Friends in Council,” in which Mr. Helps discussed Ji 
wider range of topics, and by the use of the dialogue-form 
gave a dramatic liveliness to the expression of his practical 
and suggestive thoughts on men and things. “ Companions 
of my Solitude,” published in 1861, may be regarded as a 
seqnc‘1 to “ Friends in Council,” and of all his works gives 
tho most direct and com])lete view of his own character. 
It grew out of an intense realization of the misery entailed 
by the particular sin which it so powerfully denounces. 
His remarks, which arc very frequent, on tho relation 
between men and wonuni, and on love, and the office 
love in forming the human character, are characterized 
by remarkable purity and chivalry. A second series of 
“Friends in Council” was given to the world in 186H. 
These works, as well as his “ Breviii” and “Thoughts on 
Cullnro,”nie not intended, as some seem to suppose, for 
the cultivated classes only; but, as Mr, Charles Kingsley 
has justly said, “would furnish to the poorest as well as to 
the richest reader many a weighty and welcome lesson con- 
cerning himself, his family, bis countrymen, his country, 
and his duty to them all. He grounds his sayings wherever 
lie can on truths which arc equally intelligible to, bceansc 
equally time for, all men. Ills aphorisms, even on govern- 
ment, would stand good just as much for tho grocer and 
his shopboy as for the statesman and his subordinate.” 

The question of slaveiy bad an overpowering interest for 
Mr. Helps, and in order to treat it in an exhaustive as well 
as in an attractive manner in connection with South America, 
ho mastered the Spanish language, visited Simancas, ami 
collected and digested an immense muss of MSS. His 
elaborate work on the Bubjt^ct was undertaken from no 
ambition to win for himself high historical reputation, hut 
out of an intense abhorrence of slavery. “ The Conquerors 
of the New World and their Bondsmen ” was published in 
3848. Recast and expanded, tho work reappeared in 1856 
os “ The Spanish Conquest in America and its Relations 
to the History of Slavery and tho Government of Colonies.” 
Volume iv., completing the work, was published in 1861, 
From the same deep interest in slavery sprang the drama 
of “ Oulita the Serf,** published in 1858. Tho other 
works of Mr. Helps are; “ The Life of Pizarro, with some 
account of his Associates in tho Conquest of Peru,** in 
1863 ; “ Cassimer Maremma,” in two vols*. ; and “ Brevia, 
or Short Essays and Aphorisms,” in 1 870 ; “ Conversations 
on War and General Culture ; ” “ Tho Life of Hemando 
Cortes ** and the “ Conquest of Mexico,” two vols., and 
“Thoughts upon Government,” in 3871. 

The works of Sir Arthur Helps were tho reflections of 
his own thoughtful, amiable, and generous character. His 
analytical faculty was remarkably powerful, and had been 
sharpened by lung converse with the world. But he 
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Jinalyzod human nature, not for the purpose of proving how 
vile it is, or to support any preconceived theory, but to 
show how tolerable, even lovable, it is after all, and how much 
inoro tolerable and lovable it might become by the exercise 
4)f a little common sense and charity. He had something 
to say for the worst cause and, which is less common, be- 
cause more difficult, for the worst man. His ruling motive, 
as his friend Mr. Hullah said, through all the long years 
of activity, both in thought and deed, was benevolence, 
grounded on belief, not in the perfectixbility of humanity, but 
in the infinite capability for improvement of human life. 
Tins was observable in his conversation as well as in his 
xvritings, and especially in his habits and schemes. Ills 
hfJiof in the possibility of a better state of things in this 
world, and his eflTorts to bring this about, were not limited 
in 1 heir aim and operation to the human race; they ex- 
tended to every living thing. He was not at all a good 
hater, but he haled cruelty with “ a perfect hatred.” His 
efibrts to lessen it wttc not confined to his writings ; they 
found vent in much vigorous and successful action. The 
.'UTangements, for example, now made for the transmission 
of cattle hy railway, not only in England, hut over the whole 
<"ontinent, w^crc inaugurated at liis instigation and com- 
pleted through his perseverance. Sir Arthur Helps was 
one of the most loyal because most sineere of friends. 
His cordial assistance and counsels were always ready for 
those who had any claim upon him. As an acknowledg- 
ment of his public services, as well as of the personal aid 
lie had rendered to her IHajesty, lie received from her the 
honour of knighthood in 1 872, and his Alma Mater con- 
ferred on him the degree of D.C.L. In a notice of his 
death which appcanid in the Court Circular^ it was said, 

“ Hy the death of Sir Arthur Helps the queen has sus- 
tained a loss which lias caused her Majesty great afiliction. 
Asa loyal subject and as a kind friend he rendered to her 
^lajcsty very important service. He assisted, with a deli- 
< aey of feeling and an amount of sympathy wdiich her 
^Majesty can never forget, in the publication of her records 
of the Prince Consort's speeches, and of her ‘ Life in the 
Highlands,' to wdncli he willingly devoted the power of his 
<>nlightened and accomplished mind. The queen feels that 
in him she has lost a tnie and devoted friend.” 

HEL'SZNGFORSy the capital of Finland, in the 
govPTument of Nyland, is situated on a peninsula of the 
Gulf of Finland, 274 miles west of St, Petersburg by rail, 
.and has a population of about 45,000. It has a fine liar- 
bour, which is strongly defended by several forts. Among 
these is the citadel of Sveaborg, xvhich was bombarded for 
two days and nights by the English and French fleets 
during the Russian War, in 1855, witiumt making any ma- 
terial impression. The town also possesses a senate-hou.se, 
obserx’atory, numerous charitable and educational institu- 
tions, a university, with a library of about 80,000 volumes, 
and various museums. It is the see of the Lutheran Arch- 
bishop of Finland, and lias considerable trade in timber, 
com, and fish, and manufactures of sailcloth, linen, porce- 
lain, sugar, and tobacco. 

HSliS'TON is a municipal borough of England, in 
the county of Cornwall, situated on tlic east hank oj 
the small river Loc, or I.OQe, about 2^ miles from the sea, 
10 miles W.S.W. of Falmouth, and by rail 318 miles 
from London. Tiic town is built at the licad of a 
pretty valley opening to the sea, and has a neat and clean 
appearance. It is in the centre of an extensive agri- 
cultural and mining district The chief buildings arc the 
church, a modern edifice, the town hall, grammar-school 
and several places of worship for dissenters. Iron, coal 
and timber for the use of the mines are imported in large 
quantities at Port Leven, about 3 miles distant. The May 
games, or Floralia^ once general throughout England, ore 
still kept up here; and on the 8th of May, a general holi- 
day, floral processions and dances are held U'hc borough 


is governed by four aldermen and twelve councillors. 
From 1832 to 1885 it retnriied one member to Parlia- 
ment, but in the latter year ceased to bo a parliamentary 
borough. Helslon had 7l»35 inhabitants in 1881. 

Hl^VSLXYN, a mountain of England, on the bor- 
ders of Westmorland and Cumberland, breaking down cast 
towards UUswater in steep, rocky declivities, and bounded 
west by tlie vales of Grasmere and Thirhncrc, the pass be- 
tween which, called Dunmail Raise, is 720 feet high ; it has 
an elevation of 8055 feci. The rock is one peculiar to 
the Lake district; it is a green slate, extensively pervaded 
and altered by porphyry. 

HELVETIC ALPS. See Ali>s. 

HELVETIA an ancient, powerful, and warlike Celtic 
nation, occupying much of what is now called Switzerland, 
and both banks of the Rhine from Basel to Constance. 
Their country was never c-alled Helvetia, though this is the 
modern Latin dcsipiation of Switzerland. It was always 
Ager Helveticus or Helvetionim. As the Helvetii did not 
anywhere touch the Roman boundary they long remained 
at peace with Rome ; hut in 113 b.c;. a German nation 
called the Cimbri (not by any means to be confused with 
Celtic Cymry). having been much harassed, determined lt> 
pjiss into Ganl, and pt‘acefully crossed Helvetic territory 
for that purpose. The Celtic Helvetii soon made eoininon 
luse with their German visilors, and when the wave of the 
Cimbri had broken against the Pyrenees, hud recoiled upon 
Northern Gaul, and had been driven southwards by the brave 
Bclgflc, a consitlerable part of the Helvetii and another Ger- 
man nation called Tciitones joined them, and all poured 
into Southern Gaul together (1 02 ii.r.) I’hcy were met 
by tlie gi-eat Marius, wlio first annihilated the Tcutonos at 
Aquas Sextise (Aix in Provence), and then tlie Cimbri, who 
Jiad readied Italian Gaul meanwhile, at Vcrcellas. The 
Helvetii lield together, and iiie bulk of them escaped over 
the Alps. Some forty years later the Helvetii, who now 
numbered 868,000 without counting slaves, suffered severely 
not only from over-population, but from pressure by the 
Germans, and they determined upon a westward migi*atioii 
into Gaul. They burned their towns and villages to pre- 
vent all possibility of retre.at, and loading all their property 
on waggons they arrived, an entire nation without a home, 
on the shores of Lake Leman, in March, 58 B.C. Julius 
Caisar, who had just been appointed governor of Gaul, gained 
time by iiegotialiuns to break down the Rhone bridges and 
to erect a great earthwork to defend any crossing south of 
Lake Leman. The Helvetii, foiled in this route, determined 
to go roiiiul Hie lake and to pass through the Jura and 
across the Ssione. This would bring them into the territory 
of the Ilffdui. Caesar waited only to bring up reinforce- 
ments from Italy, and then followed them. Ho caught 
them ui> while part of the host was yet on the left bank of 
the Saonc, utterly crushed this part of his foes, and dashed 
across the river into Gaul in pursuit of the rest. Both 
bodies moved northwards, a day or two’s march apart. 
Cffisur found no opportunity for an attack; but upon his 
stopping to possess himself of Bibractc(now Autun), capi- 
tal of the Haedui, the Helvetii thought he had turned back 
for {ear of being h’d so far among wild barbarians, and 
attacked him, in hope of profiting by his fears. A very 
severe engagement resulted in a terribly bard-won victory 
for the Romans. The Helvetii wcni able to i-ctreat, but no 
one would afford them settlement from terror of the Roman 
arms. Cmsar was soon strong enough to order thorn back 
to their old lands, whither therefore the remnant, about a 
third of those who had started out, returned. They frankly 
accepted the position, much as their congeners in Britain, 
and became thoroughly Romanized. In 70 A.D. they re- 
fused to recognize the usurper Vitellius as emperor, and 
were dealt with with great severity. They became gradually 
merged in the great mixture of races which filled their 
mountains, but it is no doubt to them that the fundamontal 
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cliaracteristics of the Swiss are to bo ascribed. Their plan 
of dividing into cautoiiu iiustoad of governing by means of 
great cities and their dependencies, and the individuality 
of these cantoiiH, except upon strictly national concerns, is 
substantially the sciieinc of government under whieli their 
descendants of to-day still live. 

HBIiVEriUS, CXiAUDB ADRIEN, was born at 
Paris in .Taimar}, 1715, and was educated at the Jesuits* 
College of Louis lo Grand. Having passed through a 
course of legal study, Helvetius obtained the lucrative ap- 
pointmeut dI formicr^general^ througli the influence of the 
queen, Marie l^iczinska, to whom his father was physician; 
but disgusted with the oppressive nature of its duties, ho 
resigned this situation, and purchased tliat of chainhcriain 
to the queen’s household. At this period Helvetius led a 
tiisnrdcrly life, and vanity was a conspicuous feature in his 
character. But he was us kiud-lieartc<l ns he was vain, 
and an act of bcneficenco was as dear to liini for its own 
sake as tho apyJauso which he courted so eagerly. 

In 1761 Helvetius married the beautiful and accom- 
plished daugliler of the Comte de LignevilJe. From this 
time he lived chiefly in retirciiient at Voi<^, eiijoyhig with 
his wife and children tlie pleasures of domestic life, and 
ameliorating tlie condition of his tenants and vassals. In 
1768 he published the treatise “])e TEsprit,” which was 
denounced by the court and tho Jesuits as dangerous to 
society and to religion. To regain the favour of the court 
Helvetius published three letters of apology. Notwith- 
standing his confession of ii Cliristian faith, and his dis- 
claimer of all opinions inconsistent witli its spirit, the 
doctors of tho Sorbonno drew up a formal condemnation 
of tho work ; and it was publicly burned, according to a 
doerce of the Paidiamciit of Paris, The style of tlje work 
is vicious and declamatory, but the argument is well sus- 
tained, and enforced by great felicity and copiousness of 
illustration, in 1704 Helvetius visited England. 11c died 
at Paris, 26th December, 1771, leaving bcliiud him a work 
entitled “Do rUonuno, do scs Facultos cl dc son Educa- 
tion,” which was published tho same year at London by 
Prince Gallitzin. This ti’eatise, w'hich may be considered 
as u continuation of and commentary upon his earlier pliilo- 
sophical work, is viuslly superior to it in style. 

HEM'ANS. FELICIA DOROTHEA, an English 
poetess, was horn 26 Ih September, 1794, at Liverpool, 
where her father, wlioso name was Browne, was engaged 
in mercantile pursuits. Ho was u native of Ireland ; her 
mother was an Englishwoman, but was descended from a 
Venetian family through her father, who was tlio com- 
mercial agent at Liverpool fur tho Venetian government. 
About the year 1800 Mr. Browne, in consequence of the 
failure of the mercantilo concern, remos ed his family from 
Liverpool lo an old mansion, spacious and solitary, called 
Grwych, not far from Abergele, in Denbighshire, North 
Wales. Mr. Browne died not long afterwards. Felicia 
Browne began to writ» poetrj' before she was nine years 
of age. Her first volume of poems was ])uhlis]ied in 1808, 
and contains some verses written by her as early as 1803 
or 1804. A harsh review of tin's little volume aflected 
her so much that she was confined to her bed fur soivcral 
days. Her second volume, “Tho Domestic Affections,” 
was publislied in 1812. 

In 1812 Miss Browne became the wife of Captain 
Uemans, of tho 4th Regiment. His constitution hod 
suffered so severely in the retreat upon Corunna, and sub- 
sequentiy by fever caught in the disastrous Walchcren ex- 
pedition, that ho felt it necessary, a few years after their 
mareiage, to reside in Italy. This at least is tho motive 
assigned fur his leaving his wife ; but their union, it is said, 
was not happy, and this separation, which took place just 
before the birth of her fifth son, closed it for ever. Mrs. 
Hemans, with her five sons, went to reside with her mother, 
then living at Brouwylfa, near St. Asaph, in North Wales. 


Mrs. Homans now resumed her literary and poetical 
pursuits with increased ardour. Slio studied tho Latin, 
llaliun, Spanish, Portuguese, and German languages. Slu> 
made translations from liorace, Herrera, and Camiiens, 
and contributed a series of papers on foreign litcratiffe 
to the Edinburgh ^fagazinv^ “The Restoration of the 
Works of Art to Italy ” was published in 1815 ; “ Tales- 
and Historic Scenes,” in 1819; and, about tho same, 
time, “ The Sceptic,” a didactic poem, in lieroic rhyme ; 
and “ Modern Greee-e,” in ton-line stanzas. Her poem of 
“Dartmoor” obtained the prize from tho Royal Society 
of Literature in 1821. Her tragedy, “The Vespers of 
l*alonn<j,’' was rcj>resentcd at Covent Garden Theatre 
in 1823. It was nnsnceessful there, but. was afterwards 
better reeeived at Edinburgh, wlum Sir Walter Scott wrote 
an epilogue for it. “ The Siege of Valencia,” “ I’lic Labt 
Constantine,” and other poems, were published in 1823, 

In 1826 Mrs. lleinans removed, with her mother, her 
sister, and her s(»ns, to llhylloii, near St. Asaph. Her 
sister had returned in 1821 from Germany, where one of her 
brothers was attached to the Vienna embassy, bringing with 
licr a fresh supply of German books, and Mrs. Hemans* 
deliglit ill Gcrinaii literature may be dated from that time. 
Her “ Lays of many Lands,” most of which appeared in tlio 
Eew Monthh/ Alar/azine, then edited by Thomas Campbell, 
were suggested by Herder’s “ Stimmen der Vblker in 
Liedern,’’ and, ))reeeded by “The Forest Sanctuary,” 
formed her next volume, })nl>lished in 1827. This was 
followed, in 1828, by the “Records of Woman,” and in 
1830 she published “ Tlie Songs of the Affcction.s.” 

The latter months of 1833 were busily spent in arrang- 
ing and preparing for publication the three collections of 
her jKiems 'W'hich were published in tho spring and summer 
of 1834 : “ Hymns for Childhood “ National Lyrics and 
Songs for Music;” and “ Scenes and Hymns of Life.” Slio 
died IGthMay, 1835, and was buried in St, Anno’s Church, 
Dawson Stn;tt, Dublin. A volume of “ Poetical Remains ’* 
was published after her death. 

HEM'ATITE or HiBM'ATZTE (Gr. haimtt^ blood) is 
the name applied to reniform gi’unular or amorjdious sesqui- 
oxide of iron (Fe^O^). In its crystallized form it is known 
as “specular iron” (Lat, speculum^ a mirror), from its 
bright glistening lustre, which when foliated or micaceous 
gives rise to tlie subvariety “ micaceous iron.” Hema- 
tite is a v’aluabJe ore of iron, but it always contains inoro 
or less earthy matter: it lias a hardness of about 6*6 or 
6*6, and specific gravity 4-6 to 6*3, and in powder has a 
red colour. Several varieties are recognized : red hema- 
tile or kidney ore is a botryoidal, mammillated form that 
mostly occurs in pockets or cavities in particular strata, 
where it appears to have been introduced subsequently 
to the deposition of the rucks. This ore has often a radi- 
ating fibrous stracture, is crystalline and hard, takes a 
fine polish, and is much used for burnishers. In lino 
powder it is used for polisiiing and ns a colouring material. 
Other varieties are aryillactoua hematite^ reddle or red 
ochre. These all give u red streak, are anhydrous, and are 
to he distinguished from the brown hematites, which aro 
hydrous and give a brown streak. Sec Iron Oris. 

HEM'EL HEMP'STEAD, a town of England in the 
county of Hertford, 23 miles from London on the Lon- 
don and North-western Railvray, Ij fnim the Boxmoor 
station, and about 16 W.S.W. from Hertford. The town 
stands on tho slope, of a hill, close to the small river 
Gade, and consists chiefly of one long street. The females 
are much engaged in making straw-plait, and there are 
corn and paper mills in the neighbourhood, some of the 
latter being among the largest in tho kingdom. The mar- 
ket for corn is one of the largest in the county. Some 
market buildings were erected in 1860. The town also 
contain-s a union workhouse and the West Herts Infirm- 
ary. The church, a large building, is partly of Norman 
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architecture, of which the west door is a fine specimen. Tlu're 
nre also places of worship fur all denominations of dissen- 
ters. An excellent supply of water was obtained for the 
(own in 1807 from an artesian well, which w’as sunk to a 
depth of 212 feet. The population in 1881 was 4,170. 

HEMERO'BIUS. See LACF.-^viNn. 

HEMEBOCAXaXXS (from two Greek words mcanini; 
“ beauty of a day ’’), a penus of plants belonging' to the order 
LiliacevK, forming w'ith PlioiTnium (New Zealand llax) 
and others the tribe Hemcrocalleic. The English name 
for the genus is Day-lily ; the flowers last only a day, hut 
there is always a constant succession. JlemvTocitllisflava 
(the yellow day-lily) is a native of Soutli Europe. It is 
sweet-scented, and the peri-'intli-leaves are Hat and vehi- 
Icss ; it is showy and attractive, .and yet hardy, //mero- 
caUis falva is tawny or cojiper-coUaircd, inodorous ; the 
])crianth-leave8 are veined and wavy. Darwin, in “* Ani- 
mals and PJ.ants under l)oin<*stication,” quotes a case where 
“ the roots <if the large-flowered tawny liemerocallh falra^ 
being divided and planted in a diflerent soil and plaee, pro- 
duced the small-flowered yellow IleincrucallU Jlava^ as well 
SIS some intermediate forms.” There sire five species, found 
in Europe, temperate Asia, and Japan. In this genus the 
flowers are erect, a few together funning a ])aiiiele; the six 
leaves of the periunlh unite at the base info a short tube 
inclosing the free ovary; the stamens spring from the top of 
this tube; the anthers have a j)it. at the bark, where the 
filaments are attached. 'I'he eapsuI(^ has several sei*ds. The 
leaves are long and narrow, spiinging from the rhizome. 
The sjiecii'S are useful for plantin;:; in shnihheries or where 
large idumps are required. 

HEMIHE^DBAL FORMS (Gr. hemU half; and 
Ivdrn^ a seat), in Chyrtai.i.ookatiiv, are those crystal- 
line fonns in which only the- alteninte faces are developed 
to the sujipression of one-half the faces of the correspond- 
ing IIoi.oiiEDKAE Forms. 

Tlieso forms are most numerous in tliose systems only 
which are possessed of the higher degrees of symmetry; 
thus in the triclinic system, where the planes arc only 
synmietrical two by two or diametrically opposite, there 
are no hemihedral fonns. Ilemiheilnil forms can only be 
)iroduced from closed holohcdral forms; in the tcsscral sys- 
tem neither the rhombic dodeealiedron nor the cube have 
hemidral forms. By developing the alternate faces of the 
other forms wo gel the tetrahedron, deltoid-dodceahcdron, 
tri.akis- tetrahedron, pentagonal - dodecahedron, hexakis- 
tetrahedron; and by developing the alternate groups of 
faces of the hexakis-octahedron, tin* diakis-dodecahedron. 
In the tetragonal system the hemihedral forms aro the 
sphenoid, scalenohedroii, and trajii/ohedron. In the hexa- 
gonal system there is a great tendency to hemihcdralism. 
By developing the alternate two faces of the dihex.agonal 
pyramid the scalenohedroii is obtained, and by developing 
the alternate faces of the hexagonal pyramid the rliomlio- 
liedron is obtained. In Uie rhombic system a scries of 
sphenoids are the only lieinilicdral forms possible. In the 
c;umbiiiations of forms, hemihedral faces always coinbiuc 
with hemihedral. 

HEMXMOR'PHISM IN CRYSTALS. Those crys- 
tals dissimilarly terminated — ^thnt is, the faces of which, 
limiting a prismatic zone at one end of the axis, belong to 
n diirorcnt crystalline foi*m to those occurring in a similar 
position at the other end — are hemimorphic. Tlicy arc 
also generally pyro-clectric-. Some remarkable examples 
of licmimorphism are — in the hexagonal system, tourma- 
line, ruby silver, and grecnoekite ; in the rhombic system, 
fitruvito and electric calamine; and in the monoelinic 
system, cane sugar. Dissimilarity in tlio termination of 
a cryst^ produced by licmitropism, ns in hornblende, sliould 
not be mistaken for hemimorphisin. 

HBMIMOR'PHXTE or SILICATE OF ZINC is 
one of the commercial ores of zinc, being the hydrous 


silicate (•2Zn.OSi().^-{-TT.jO) of that metal, of which it 
contains about 51 per cent, when pure. It occurs in 
rhombic prisms, the opposite ends being dissimilarly ter- 
minated (hemimorphic), hence its specifii*. name. The 
crystals arc pyro-electric. It also occurs in twinned forms, 
massive, mammillated, and stalactitic. The mineral is 
brittle, has a h.ardnoss of <1*5 to 5, a specific, gravity of 
.about 3*5, and perfect cleavage; it is liglit coloured, and 
gives the v.-irious reactions for zinc. Some of the inam- 
inillatcd varieties arc like chalcedony, but of much inferior 
hardness. From the carbonates of lime and zinc, which it 
resembles, licmimorphite may be distinguished by its not 
cfTci-vescing with acids. 

This mineral occurs associated with Cat.aminic, and is 
a valuuhle source of zinc, which is extracted from it by 
first calcining the ore to expel moisture; then, on roasting 
the residue with earhonaceous substamtes in clos(‘d vessels, 
the metal becomes reduced, and being volatile distils over ; 
the condensed stiifi’, when rcmelted and cast into blocks, 
is the connnereial spelter. 

This mineral is also known as Smlthsonite, Galniei, 
and ELErriiK* Calamine, and by some as Calamine, tlie 
c.arhonatc being then termed Smithsoiiite. 

HEMIO'PiA (Gr. //ewi, half ; and ops^ the eye) is a 
dis(‘asc in wliic.Ii th(i patient sees only a p.art of the object 
he looks at; the niddle of it, or its circumfcrciiee. or its 
upper or lower part, or more commonly on(< lateral half, 
being completely obscured. 

HEM IPINIC ACID. an acid obtained by the oxida- 
tion of o])ianie acid (;r nareotine, both prodnets from opium. 
It crystallizes in colourless rliombohcdrous, is slightly 
soluble ill watt'r, and \ery soluble in ether and aleobul. 
It mells al ISO ’ C. (351’/’ Fabr.), and sublimes at a lugluT 
temperature without decomposition. It is infiammable. 
The formula is CioHioOf., and it is derived from opianiii 
acid (Ci„IIj,)Or,) by the addition of an atom of oxygen. It 
is a strong dibasic acid, and forms a number of ivoll-dcfined 
crystalline salts called liemipinates. It dissolves in strong 
suipbnric acid without decomposition. 

HEMIPLE'GIA. the jiarulybis of inoliuii of one side of 
the body. See rAUALYSis, 

HEM'IPODE (Demipodius or Turiiix) is a genus of 
Gai.linai:, the type of the family Turnicidai. Tlie liemi- 
j)oiles are lli<* MtialleHt game-birds known. They are 
distinguished from the smaller quails (Coturnix) by the 
nhseiiee of a hind toe and the slenderness of the beak. 
Tlic Aiiilalusian hemipodc (^Turnix tachi/dronius') is an 
inhubltant of Southern Europe and Northern Africa; it 
ha.s even occurred in England. It is about (i inches in 
lenglli, of a brown colour above and yellowish -wdiite 
beiie.'ith, with (Is? breast and throat pale chestnut; the 
upper surface is v.aricgalcd wdth bars and spots of chestnut, 
black, and yellowish-white. This bird is found in barren 
spots, and runs with great speed among the scanty Ijcrbiige. 
Other species .are found in India, China, Australia, &c. 

HEMIP'TERA, one of the orders of tlie class Inski'TS. 
The order Ileniiptera, .according to Linnaius, contains iii- 
.sects which agree in having incomplete mclainorphoses 
(*.€. the larva and pupa both possess the power of locomo- 
tion, and ])car a great resemblance to the perfect insect), 
and also in having the superior w-ings geiuT-ally coriaceous 
and the inferior membranous. Thus Liniuajus included in 
this order IIhj e«»ekroaeht\s, locusts, grasshoppers, bugs, 
Cieadai, &e. Tlio last-mentioned insects, the bugs and 
CMeadie, however, diirer very m.aterially from tho former, 
inasmuch as they possess a suctorial instead of a mastica- 
tory mouth ; and as these latter characters have been con- 
sidered of great importance by all the more modern entomolo- 
gi.sts, the term Heiniptcra has been lestricted to such insects 
as have imperfect metamorphoses and a suctorial mouth. 

The order Ilemiptcra or Bhynchota, as it is some- 
times called, is divided into two suborders, Hoteroptera 
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and ITomoptcra. The Iletcroptera are characterized by 
having; the rostrum or proboscis attached to the fore part 
(jf tho head ; the elytra coriaceous, witli the extremity 
iiicMibraiums, folding one over the other when at rest ; the 
aiitenme elongated, and composed of four or five joints; 
the tarsi tlircc- jointed ; and the prolhorax tho largest, and 
forming the most conspicuous part of tho thorax. The 
second section, Hoinoptcra (whicli by many of the English 
entomologists is regarded as an order), is distinguished by 
tho proboscis being attached to the lower jwrtion of the 
Jiead, near tho chest; the elytra almost always of a uniform 
coriaceous texture, with tlndr inner margins straight and 
contiguous ; the three segments of tho thorax arc unit<*d 
in a mass, and the first is frequently shorter than the 
second. 

Tlic lletcroptora or bugs are divided by Latreille into 
two sections ; the first, or the Gcocorisa?, arc characterized 
as having tho anteunro free, longer than tho head, and 
inserted i>etween the eyes and near their anterior margin. 
The second family, to which the namo Hydrocorisas is ap- 
plied, have th(i anteunaa inclosed and hidden in a groove 
beneath the, eye ; tho eyes are generally very large. 

The specic.s of the section Geocorism are for tin; most 
part found on tho leaves of trees <jr small plants ; some 
there an; which do not quit the ground, and there are 
Olliers u'hich live upon the surface of the water. Nearly 
.ill are vegetable feeders. The family Tingidae includes 
many small and exceedingly bwiutiful insects, as tho species 
of Tingis (Plate, fig. i), hut it also contains an insect 
wlm.se uppearuiice only excites loathing mid disgust, the 
lied Rug {Clmtx lectularlus). Fig. ‘2 of the Plate shows 
tlio pretty red and black Lynoim punctnm^ one of the 
Lygaidoc. The family Coreidm includes several remarkable 
forms, some having the hinder thighs much thickened, and 
<»tliers having the margins of the alulomeu projecting later- 
ally ; to this family belong J3yromastC!*2>aradoxu8 (tig. 4) 



and Derepteryx yrayti (see cut). Rerytus (fig. 6), the 
type of tho family Beiytidm, has a very long narrow body 
and lung legs. Tctyra (fig. 3) is one of the Scutelloridae 
or shield-bugs. Uydrometra stagnorum (fig. 7), an insect 
with a long slender body and exceedingly long thin legs and 
autennw, is found crawling about on aquatic plants in 
stagnant waters. Gvrris lacustria (fig. C) skims over the 
surface of Avatcr with the utmo.st rapidity. 

The insects belonging to tho second section (Ilydro- 
corissc) live, as their name implies, in the water, and they 


prey npon other insects. This section contains three 
fumili(!S, Galgulidae, exclusively American, Notonectidro 
and Nepidse, European. The Water-Boatman (^Notoneviu 
glauaa, fig. 8), a very common English insect, floats in tlitt 
water W'itli its under side uppermost, rowing itself very 
swiftly with its long legs. Naucoris cimicoidts (fig. U), 
one of the watcr-scorpious (Nepidse), is also common in 
England ; its fore logs are powerful prehensile organs. 

Tho ilomoptera (with the exception of tho parnsitie. 
forms) all feed exclusively on vegetable juiees, 'riiey 
arc divided iuto three sections — Cicadina, Phytoplitliiri.i 
or plaiit-lice, and Pediculina or lice. Cicudidu: [see 
CicAiJ.\] are Tcmarkablo for tho musical sounds whidi 
tlie males produce, Fulgoridic contain the lantern-irK's 
(Fulgora, fig. 13 j; figs. 10 to 12 also belong lc» this 
family. Cercopidic ctmtains the cuckoo-spits or fv<tg- 
hoppers. Mcmbracidrc (tig. 14) contains many wiy 
bizarre fonn.s. Tho phmt-lico consist of many insec ts 
of extreme intovcbi to tho entomologist and also to tin- 
agi’iculturi.st. The CotHun.u, or scale-inscets, arc remark- 
able for tlie disbimilai ity of the .sexes, the male (fig. lo) 
having only the fore wings developed, while the femahi 
has no wings and undergoes dc'gmjeration as she reae.lu's 
maturity. From the bodies of tho females of some; speeies 
beautiful dyes are produec'd. The Ai'iiii>.i: (figs. 1(J, 17) 
may be counted among the most formidable foe.s of the 
farmer and the gardener. Tlie w'ings are ficquenlly 
deficient, especially in tlie asexual broods. Thu Bsyllidic 
arc also very destructive to plants ; /*aylla buxi injurt's box. 
Alenrodidaj contains only tlie genus Alcurodcs. IVdienlin i. 
(fig. 18) forms the lowest group of tlio lleinipteia. ’rin“’i* 
insects fsee are very degraded ; they are parasitic 

and wingless. 

HEMISPHERES. Any plane pa.ssing tlirongh tin; 
centre of a sphere will divide it into two hennspliercs. 
There mv three such divisions usually appHeil to our globe. 
They are; — 1. 'I'ho JCnstcni and WvMcra Hemispheres, 
the first containing Em’ope, Asia, Africa, and Australia ; 
and the .second tho Americas and New Zealand. I’be 
division is here by a plane pa.ssing through the poles i]'> 
well as tlio centre of the c.arth, in fact it is along tlie nicii- 
dian of 20“ W. hni., and its opposite half the nnn-idian of 
160° E. Ion. 2. The Northern and Sotilhern Iferai- 
fiphere.s, divided by the equator, and of whicli tho first 
contains three times as much land as the second. 3. Tlie 
Land and Water Hemispheres, when the dividing plane is 
at such an angle witli the equator that Eiiglarid lies in tin? 
c«*ntrc of the. circular map produced. The plane rvill then 
cut tho eastern licmisphcrc just below tho Ca])c of Good 
Hope, through Malay and Cochin-Cliiiin, and in tiie western 
heniisphcro it will pass through South America towards 
tho soutli of Brazil. Speaking us to land surface, only tlie 
remnant of South America, Goeiiin-China, Australia, and 
the great Asiatic ishmds and New Zealand are left in Iho 
“water” hemisphere, and the “laud” hemisphere exceeds 
it by thirteen times in this respect. 

HEMITRO'PES or MACLES arc twinned crystalline 
forms ill which the two halves bear a reversed position to 
each other ; that is, in a hemitropic crystal there is a plane 
along whicli the crystal appears to have been split and 
turned half round. This plane is the twin^plane^ and bears 
a definite relation to tlio fundamental form. wSplendId 
cxample.s of heraitropism occur in gypsum, the arrow-h(‘ml 
forms being produced by hemitropism aloug the ortho- 
diagonal plane. In hornblende, hemitropism has tak(‘n 
place along tho orthodiagonnl plane. In orthoclasc, 
heinitropisin along tho clinopinacoid produces inacle.s of 
the Carlsbad type, 

HEMXOCK (Conium maculatum') is a liicnnial um- 
bcUiferons plant, possessing liighlv narcotic and danger- 
ous qualities, but used medicinally as n remedy against 
nervous atrcctions. It grow's in wild places, .3 to 6 feet 
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srimotimos by ttie sides of ditches in meadows, but 
more frequently in light upland pastures, flowering in 
June and July. It is necessary to pay the greatest atten- 
tion to the botanical characters of Conium macu/atunij in 
'jrd(‘r that the genuine one may bo collected. It is dis- 



Hemlock {Oonium maculatum). 


tinguished by means of the ovate fruit, which lias promi- 
ii(‘4it erenated ridges, by the very numerous umbels, the 
nauseous smell of the liairlcss leaves when bruised, and 
the hairless red-spotted stt;m. The dried ripe fruit is ofli- 
(•inal in the Phaniiacopoeias of Great Ilritain and India. 
(JirisliKon and Ifarlcy have shown that tho soft green 
fruits, just behire they come to maturity, are more active 
than those fully ripe ; and accordingly the rharmacopmia 
of tin; United States directs that lh<* full-grown tniit, 
gathered wliilo yet green, should be used. The fruit 
deteriorates by keeping bo quickly that what is imported 



F ruH of Conium Mactilatum. 

3, A partial umbel loaded urlili fruit, natural eizo ; S. the baok riow of 
a fruit, much mutruiflod ; 3, a irauBverBe Bection of thu name. Bhuwing tho 
rldgOB, the abBeuoe ul vittw, and tho involute ulbumeii. 

from the Continent is worthless. The finely cut fem-liko 
leaves of hemlock contain . a very small proportion of tho 
active ])rinciplo, which is diminished by the process of dry- 
ing. They should bo gathered when the flowers arc fully 


matured, and dried at a moderate heat. Like tho fruity 
the leaves soon lose all tluur power. Water hemlock is 
noticed under Okjuta Viuosa. 

The active principle of hemlock is an alkaloid termed 
0 '>>ua, which, unlike most vegetable alkaloids, is not fixed 
and ci^stalline, but volatile and oleaginous. Its activity is 
increased by union with acids, both mineral and vegetable 
— a circamstauco which shows the iinprojiric'ty of giving 
vinegar ns an aiitidoto in cases of poisoning by hemlock 
w'lien any of it is still prcsfjiit in tho stomach. Couia 
appears, from tho experiments of Geiger and Christison, to 
he a deadly poition to all animals. Lt acts with the most 
extraordinary rapidity ; but, if it fail to kill, its injurious 
action passes quickly away, and perfect recovery follow's. 
“It exhausts the nervous energy of tho spinal chord, 
producing general muscular paralysis and asphyxia from 
relaxation.’' Tho heart, liowcver, is exempt from this 
general paralysis, c.ontvactiug vigorously for a long timo 
after all motiou, and respiration, and other signs of life aro 
extinct. It is tlicrcforo extremely probable that where a 
dose is not so large as to produce inimediato death, the 
Ciirryiiig on of artiticiul respiration and adminislering vital 
sliinulants might save tho life of tho patient, especially as 
tlic action of the ])oison is so transient and incapable of 
producing a jjernianently iiijnrious impression. As a 
medicinal agent lie»nlock is very valuable, and is frequently 
used as nn anti-irritant and in poultices. 

Conium maciihUmn is a native not only of Britain, but 
also of tempiTutc liurope and Asia, North Africa, and tho 
Ganary Isles. IJnnieus considered this plant to be tho 
source of the famous hemlock poison of tho Greeks w’ith 
w'hich Socrates was put to death, and gave the genus the 
Latmized form of the Greek word konelon» The Ijitiii 
name was dcuta^ and this had been applied by a mistaken 
idcutiflcatioii of Gesner to another umbelliferous plant, 
Cicuta viroHa, Hemlock is mentioned as being used in 
England as early as the tenth century, and in fact tho 
word is derived from the Old Knglibh words he7n, border, 
shore, and ictic, leek. 

HEMP is an .annual plant, much like the nettle in 
appearance, allic'd to it, uinl still more nearly to tlic hop, 
all belonging to the order Ukticacjeac. TJio hemp plant 
is known in botany as Cannabis sativa. Like the hop, the 
male and female flowers an* produced on separate plants, 
the female plant being tho larger. It grows to u height 
ranging, according to the mode of planting and situation, 
fr(nn 4 to 1 0 f(‘et, and a variety in Italy has even attained 
to 20 feet. The stem is erect, more or less branched; the 
leaves are comj)ound, made up of three to seven lanceo- 
late leaflids. Tlic flowers arc small, greenish, very numer- 
ous, springing iji bunches from the axils of the upper 
lc.aves ; the male flower has a fivo-lobed perianth with 
five st.amens, and tho female is composed of a spathe-like 
pcri.antli with a ono-cclled ovary and two long stigmas. 
The fruit is commonly called tho “ seed.” 

The hemp plant, both in its mule and female form, is 
mentioned in the most aneieut Chinese works, notably in 
the “Shu-King,” compiled by Confucius about .'iOfl 
from materials of unknown antiquity. The Sanskrit words 
are banya and yanyika^ cif w'hich the root any or an appears 
ill all the modem Indo-European and Semitic languages: 
bany, in Hindu and Bersiaii; yanya. in Bengali; hinf^ 
ill German; hemp (also cnnras\ in English; c'cin»a&, in 
Arabic; cannabis^ in Greek and Latin; chativre, in 
French; hanas^ in Celtic and modem Breton. Hero- 
dotus mentions it as being used by the Scythians, but it 
w'as little known to tho Greeks and Komans, and appa* 
rently nut used at all by the Hebrews and Egyptians. Do 
Candolle considers tb.at it is native south of tho Caspian 
Sea, and in Siberia, near Irtysch, in tho ilesert of Kirghiz, 
and even beyond Irkutsk (“ L’Originedes Plantes Cultivees,’^ 
1883). Hemp is cultivated chiefly for its fibre, and the 
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Bccd is sown at a season when the plants are likely to grow 
very rapidly, in order to form long fibres. When a line 
fibre is re(iuin*d, the crop is sown thick and pulled up 
immediately after flowering ; but it is generally left till the 
seed is ripe, and tlie filire has become coarser. The liner j 
kinds of hemp are used for making cloth to which flax is 
more applicable, and the coarser for saihdoth, canvas, ropes, 
&c. The dressing of hemp is very similar to tliat of flax. 

I Sec Elax.J Hemp-libre is imported into England from 
Russia, Ihn'tcd States, Italy, Holland, Germany, Hungary, 
Turkey, India, and the Philippines. It is also grown in 
Ireland, and in Lincolnshire and Suffolk. British hemp 
is esteemed highly in the market, but tlic quantity produced 
is very small. The imports from India and the Philippines 
include Manilla hemp, sunn-hemp, &c. Hemp is manufac- 
tured chiefly into cables, cordage, and canvas. 

The seed of hemp is used for f(?eding birds, and for ex- 
pressing an oil much used in Russia for Imruing in lamps, 
and in this country for making paint. The resin is only 
jiroduccd in hot dry countries, and most of the hemp cul- 
tivated in India is grown f<jr llie sake of the resin, known 
there as ehnrras. ll exudes naturally, and is gatlicred either 
by hand, or it is collected on the leuLliern dresses or naked 
skin of men running through lli(i hemp fields, and after- 
wards scraped off. Bang or liusliish consists of the dried 
leaves. It is smoked or infused in cold w'aier. Ganga 
is composed of tlio flowering and fruiting heads of the 
female plant. It is geihTally smoked. Ifemp consumed 
ill either of these waj's is stinmlaiit and intoxicating. A 
small dose increases the apjietitJ^ and produces a plc*asant 
excitement; but taken in larger quant iliiss or continuously 
it bringsou hallucination, dolirimn, and insanity. In Great 
Britain it is sometimes, though rarely, prescribed instead 
of opium, for though less (certain in its action, it docs not 
produce the same unpleasant cflecls. 

The imports of hemp into the United Kingdom in 1883 


were as follows: — 

Cwts. 

Vuluo. 

Russia, • . • 


X480,‘223 

Germany, • • 

224,728 

284,255 

Italy, . . . . 

224,975 

885,450 

Philippine Islands, 330,130 

747,031 

Other Countries, 

299,400 

400,597 

Total 

1,440,552 

... £2,303,502 


HEMP^STEAD BEDS form the upper inemhers of 
the Oligocene series in Hanijishire. They occur in the 
Isle of Wight, overlying the Bkmhhidge Beds, ami con- 
sist of a scries of marls and clays that attain a maximum 
thickness of about 170 feet. I’hc most characteristic 
fossils are Valuta rathicri^ Cerithuim ehr/ans^ Jlydrobia 
chastellii^ Cyrenia semigtriata, CorbtiJa pisum, lu the 
lower beds bones of Jlyopotnmug bovinug occur. 

The subdivisions the Hempstead beds arc:— - 

Cof'bula Seds, — Brown and gi-ecnisli clay with shelly 
bands of marine origin, and containing Corbuh jiigtmi and 
Corbula vectensis. 

Upper fresh-water and estuarine mnrls, containing 
Cerithium plicatum, Cerithutm clvyaiig, Corbula, Rissoa, 
llydrobia, Melania, Paludiiio. 

Middle fresh-water and estuary marls, containing Cyrma 
gemistriatug, Cerithium rissoa, Panoptva minor. 

Lower fresh-water and estuary marls, containing Melania 
muricala, &c., with Chara, Gyrogouites, and other aquatic 
aiul terrestrial plants. 

BEN'BANE (Ilyoseyamus), a genus of plants belong- 
ing to the order Sulaxaceai:. One of the species of this 
genus, llyoscyamua niger (common henbane), is an indi- 
genous herbaceous annual or bi«*niiial plant. Tlie leaves 
and seeds of the biennial form are ofliciiial. It is culti- 
vated at Mitcliam and other places in England. It is 


native also in Central and Southern *Enropc, and in AVest- 
erii Asia. I'he leaves should be collected when the plant 
is flowering, dried quickly, and presented in well-closed 
vessels in a cool dry place. The virtue of the leaves is 
dei»endent on the presence of liyoscyamia, which, however, 
is more easily obtained from the seeds. The seeds when 
biniscd evolve an odour of henbane. The taste is oily and 
bitter; by expression they yield a fat oil, and also funiisli 
a very powerful extract, ns well as hyoscyamia. I’his 
alkaloid crystallizes in stellated ncicular crystals, with a 
silky lustre ; but it more generally occurs in a colourless, 
transparent, soft, viscid mass. Wlien properly dried it is 
devoid of odour ; but when moist, and particidarly when 
in an impure and coloured condition, the odour is highly 
disagn^cnblc, stupefying, and tohacco-Jike. Its properties 
are almost the buiiie us tlioso of atropine, but it dill'erb in 
being soluble in W’atcr. Its action, even in a small qnan 
tity, is extremely narcotic and fatal, like nicotine. Jt 
kills more slowly than conia [see llEMLoru], and scarcely 
causes con\Tilsions. Applied ('xtcrnally to the cyti, even in 
a very miimte quantity, it causes great and enduring dilata- 
tion of the pupil. 

Hyoscyaniiis, when taken by a person in Ijealth, produces 
disorder of tlin nervous system, inducing symptoms greatly 
resembling hysteria, if the dose be moderate ; but if large 
it causes all the phenomena of narcotic poisoning. Admin 
istered in medicinal doses to persons with disturbance of 
llio nervous system, it lessens the irritability, quiets tin* 
circulation, and, when morbid w^akcfulness exists, disi>o.ses 
to sleep. It possesses a superiority over opium in many 
instances, as it does not consli])ate the bo^vels, but rather 
acts as a mild laxative. 

In cases of accidental poisoning the Blomach-pump 
should be used, or an emetic of sulphate of zinc be given. 
If tlie brain should appear inucli 0 }>prcssed, venesection 
may also bo resorted to. 

In this genus the corolla is funnel-shaped ; the fruit is 
inclosed within the persistent calyx, and consists (»f n eap- 
snlo opening by a transverse lid. Tlie botanical name is 
the Latinized form of the Greek word for the plant, which 
signifies hog-bean. 

HEN'GEST and HOB'SA (that is to say, siallion and 
mare) wore the names of tlu^ chiefs of the Jutes who w’cre 
the first English invaders who really got a footliold in 
Britain. They had doubtless been among the other raiders 
and plunderers who Iiad harassed thii liritons for many 
years. Nevertheless the bitter need of tlic Britons, torn by 
internal feuds and at the mercy of not only tlicse English 
pirates, hut of Pictish and Scottish mai’auders, suggested 
to them to call in the lielp of one eiioiny in order to hold 
at bay the other two. Consequently Vortigern, king of 
Kent, by holding out rich hopes of j>ay prevailed upon the 
chiefs Hengest and Ilorsa (names doubtless of an ancient 
prehistoric heraldry, imitated later in our William the Lion, 
and the like) to collect all their forces available and sail 
across to Britain in a.i>. 440. Freeman points out that 
Kent is the only county or part of the east of Brihiin 
which has retaiin^d its British name. The Caiitii were 
known to Caesar, and their land is Kent to our day, though 
the Cantii themselves, if any are left of their descendants, 
are in Cornwall or Wales. Later accounts make Vortigern 
marry ITcngest’s daughter Rowena ; but since I?owena is not 
an Knglisli name the story is almost certainly an invention. 

Hengest and Horsa landed at Ebbsfleet in tlie Isle (»f 
Thanet, the present marshes of Minster being then a broad 
inlet of the sen, cutting off Thanet from the mainland, and 
guarded at each end by the fortresses of Richborough and 
Reculvcr. Here they received permanent quarters, and 
doubtless kept their Bliij)8 at hand ready for retreat to their 
home if need were. One great battle sufficed to 8(*attcr 
the Piets to the winds ; but meanwhile the Jutes woi-e too 
comforiable in Thanet to care about retiring when their 
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work was done. Cihors, too, from the older continental 
England” kept arriving, and at last the chiefs deter- 
mined to make t^hold dash for the possession of the country 
whoso richness and fertility were so alluring. They crossed 
to the mainland at low water and seized the London road 
before the British were aware of their design. Their first 
great obstacle was the fortress of Rochester, guarding the 
Medway. Avoiding this they turned southward as far as 
Aylesford, w'hero they forded the Medway in a terrible fight 
wliicli cost thorn tho life of Horsa. Tliis was in ddfi. A 
cairn was raised over his grave, and its site is called 
iforsted to this day. Hcngtjst pursued his conquest un- 
relentingly. The llritons were not only conquenal, they 
were driven ]jaek or slanghter(‘d. Hardly a trace of their 
existence has been left, so terrible and Ihorongh was their 
dcstrnotion. The Britons, appalled at this savagery, resisted 
only once more at the passage of the river Cray, and then 
fii'tl to Londmi. Hengest stayed further pursuit Jiiid dc- 
Toled himself to completing his work in Kent, and in six 
years he held the Avholc of the county. Another ten years 
or so (477) saw the Saxon tribe of English follow-ing the 
example of tlioir Jutish brethren, and conquering the 
shires to the south and west of the doininion of Ilengcsl. 
This dominion at first was divided iiit<» East Kent uiul 
West Kent, hut the first was always tho more inqiortant, 
and held tlio chief city, called in Old English CmitwanU 
A//r*^(Kc*nt men’s- burgh), wliicli we now shorten to Canter- 
bury. The White Horse of Kent” has descended from 
the device of these first English princes to our own times, 
nnd still remains the arms of tlie county. 

The other Jutish conquests in England, the Tslo of 
Wight and tho adjoining coast of Hump.shiro, were not due 
to Ilengest and llorsa, but eviilently succeeded tho Sussex 
conquests, the invaders creeping along the shore of tho 
Channel hit by bit. Eor the saino reason they must bavo 
preceded tluj Wessex conquest of 405, when Ccrdic and bis 
followers sailed np Soutbainptoii Water to make their dash 
uj)on Winchester. 

HEN'NA is tho name of a shrub the leaves of which 
are used by ladies in the East to stain their finger-nails an 
orange-rod colour. This curious custom is of great anti- 
quity, for liierc arc representations of it in the ancient 
Egyptian jiaintings, and even tlie. nails of mummies liavo 
preserved the stain. The Persian iiaino is hnnwiy and He 
Caiidollo considers that the shrub spread from Persia or 
tho boundaries of Persia atul India throughout the East, 
as the custom w'as introduced into tlie various countries. 
Although it is found at the present day apparently wild 
throughout India, Arabia, and North Africa, it is doubtful 
whether this is not due to very ancient culture. The 
Hindu name is hina; tho Arabs call it henneh and nl-Itenneh, 
and the modern Greeks hinna, 

Sliuw, in bis “ Travels in Bavbary,” says ; — “ At Gabs 
there are several large plantations of palin-tiH*cs, thougli 
the dates are, much inferior, both in size and taste, to those 
of the Jirccd. But the chief branch of trade, which 
this emporium, as Strabo calls it, is famous at present, 
arises from the al-henneli, which is plentifully cultivated 
in all their gardens. This beautiful odoriferous plant, if 
it is not annually cut and kept low, us it is usually in other 
places, gi-ows 10 or 12 feet high, putting out its little 
flowers in clusters, which yield a most grateful smell like 
camphor, and may therefore be alluded to in Cant. 3. 14, 
where it is said — ^ My beloved is to me os a cluster of 
cypress (or al-heiiueh) in the vineyards (or gardens) of 
Eiigcdi.* Tho l(*avcs of this plant, after they arc dried and 
powdered, are disposed of to good advantage in all tlu 
markets of this kingdom; for with this all the African 
ladies that can purchase it tinge their li])s, hair, hands, 
and feet, rendering them thereby of a tawny saffron colour, 
%vliich with them is reckoned very beautiful. The al- 
benneli, no less than tho palm, requires to be frequently 
VOL. VII. 


watered ; for which purpose the river that runs through 
heso plantations is cantoned out, as it seems to have been 
II the lime of Pliny, into a number of plantations.” 

Branches or clusters of tho fragrant flow’ors of this 
dant are still much used by Eastern ladies as ornaments 
‘or the breast and tho hair. Tlie expression, “ pare her 
lails,” given by our translators in DeuttJronomy xxi. 12, is 
rather “adorn her nails,” and most likely refers to the 
'Eastern use of the henna. 

The preparation of henna is made by powdering the 
eaves, and sometimes mixing with catechu or Lucerne 
leaves, also powdered. This is mixed with hot water to 
'orin a paste, and is then applied. It requires renewing 



Egyptian privet. 

Henna is a shrub, 8 or 10 f(*et high, with opposite broadly 
lanceolate leaves, and small, white, sweet-scented flowers, 
growing in panicles. The calyx is deeply cut into four 
divisions; there arc four petals, with corrugate margin; 
eight stamens in pairs alternate with the petals ; a globose 
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four-celled capsule, wliicli bursts irregularly. There is only 
one species in the genus, Lawxonia alba; but two forms, 
one with spines and the other spineless, Lawson ia belongs 
to tlic order LY'riiKAUiK^Tt:, 

HENRY Z., KING OF ENGLAND, suriiained 
/icauckre^ the fourth and youngest son of William the 
Conqueror, was Ixn ii in H)C8 at Selby in Yovkshire. The 
oldest son, Bobert, was not favoured by his father, and 
although by Kreneh feudal law he bucccnxh'd him in the 
dukedom of Normandy, the Conqueror at his death cx- 
jircssed the Avish that his third son, Willi:im, should be 
his successor in hhigland, his second son, Bieliard, having 
died while hunting in the New Forest. The Conqueror only 
left Henry a legacy of i;r>()00 of silver. With .£:{d00 of 
this, however, Henry obtained, through the iudiflerenee 
of his brother Robert, the whole of the district of Cotentiii, 
comprehending nearly a third of Normaudy. When Robert 
and William, after having Im‘cu at war in Normandy, made 
peace, they turned their united arms against Henry, who 
was compelled to evacuate eA’eii liis Inst stronghold, the 
fortress built on the lofty rock of St. iMicliael, after w’hich 
ho wandered about for some two years in a state nearly 
akin to destitution. At ioiigth, on tlie invitation of the 
inhabitants of flic town of J)omi)rout, lie nssuiued the 
government of that ]>Iaee; and it wtndd a])j»ear that from 
this j»oint of support h<! gradually raised himself to the 
repossession of nearly all the territory tliat lie had lost. 
He also became reconciled to William, and AA*as in Knglnnd 
and in the New F»>rest with that king when he came by 
his <leath (2iid August, it 00). He was crowned <in 
Ord August in Westminster Abbey. Tim next da}' he 
published a charter couiirniing th(^ rights and liberties 
both of the clmvcli and of the nation, and jiroinising the 
restoration id the laws of the Confessor, with only such 
alterations as had b<*en made in them by his father. Henry 
from the first, put forward his English hirth as one .of his 
chief chiiins to aecteptanee with Ids subjects; and he hastenetl 
to strcngtJien this title by his marriage Avilli Maud, or 
Matilda, daughter of ISIalcolin king of Scotland and Mar- 
garet, the sL«»tf*r of Edgar the Atheling. Tleiirv’s cldhlreii 
thus inherited the old r(»yal blood of We.'^sex liy tlieir rnotlmr. 

The history of the reign o]>cns AAith the e<aite.st betiveen 
ileiiry and bis elder brother KohciT for the eroAvn, which 
resulted in an agreement tliat Henry should retain Eng- 
land and Robert Normandy, and that Robert should 
receive a pension of 3t)0() inerks yearly. 

Henry, however, found a legitimate excuse for breaking 
the agreement, in the pressing invitations which came t<i 
him from Normandy to come and free the land from his 
brother’s oppressive rule. Henry at length <;ro.s.sed to Nt)r- 
umiidy with an English army, and levied Avar ujani his 
brother, the result of Avliich Avas I lie utter ruin of h’obert 
and his cause, Robert Idmself Ava.s taken ]»iisoncr, AAdth 
400 of his knights, at the battle of Tinehebray, and con- 
demned by Henry to confinement for life, (According 
to Matthew Rari an uiisucees.sful attempt Avliich he soon 
after made to eltect his escape was diabolieally puni.shod 
by the extinction of liis sight ; and in this stale the prince 
survived for twenty-eight years, dying in Curditr Oastic, 
ut the ago of eiglity, in February, lJ3o, not quite tAvelxm 
mouths before the death of Henry.) Henry Avns, Avithont 
opposition, acknowledged their duke l>y tlii! Norman barons. 

The next six or seven years passed without any events 
of much inoinenl. In 11 13, however, Henry wna attacked 
in Normandy by Louis VI. of Franco and Fulc, count of 
Anjou, in support of the interests of William, styled Fila- 
Robert, the son of Duke Robert. The war lasted about 
two years, and was on the whole adverse to Henry, It 
was folloAved by other contests, aaIhcIi were not finally 
settled until II ‘JO. 

Immediately after the pence Henry’s brightest hopes 
were dissipated by the great calamity of the loss, on tiio 


25th November, of the ship in which his son, who had beeiii 
ufhanced to Matilda, daughter of the Count of Anjou, had 
embarked at Harflcur for England ; with the exception of 
one, individual, a butcher of Rouen, all on board perished, 
to the number of nearly 800 persons. Henry is said neATr 
to have been known to smile after this event. Two years 
Iwifore this he had lost his consort ; and a daughter, Matilda, 
married in 1 114 to the German Emperor Henry V., was now 
his only legitimate progeny. In the hope of male offspi ing, 
he(Jnd February, 1121) espoused the young and beautiful 
AdeJais, or Alice, daughter of Geoffrey, duke of lA>uvain. 

When ff)ur or five ytiars of his second marriage had 
passed Avitlioufc producing any issue, Henry determined 
upon sccnviiig the succession to bis dominions for his 
daughter, who had become a widoAv in 11 25. On Christmas 
Day, 112(5, she aams uiiauiniously dcclan'd his heir, in a 
great council of the lords spiritual and temporal ashcmbled 
at Windsor Castle. The following year she was mairicul 
to GecdlVcy, surnau\ed IMantagcnet, the son of Fulc, count of 
Anjou, to whom, although only a boy of sixteen, his father 
had resigned that county on his d<*partnre for th<\ H«dy 
I.and, where ho was a fcAV years afterAvards elected King 
of Jerusalem. It was not, however, till ^hit'ch, 1 133, that 
Henry’s longings were gratiiied by the birth of Matilda’s 
first clnld, Henry, surnamod Fitz-Empress (aftorAvarils 
Henry II.) Hem*y I. died at Rouen on 1st December, 1 135. 
He had completed the sixty-seventh year of his age and 
the thirty-fifth of his reign. ll(niry\s surname!, Ueauelerc or 
Fine Scholar, Avas given him in honour of liis it'aruing, 
Avhich for a king of that jicsriod was coiisidera])lc. Ha 
translated yKsop’s Fables, and be gave great encourage- 
ment to learning in others. In ih(} administration of 
justice he was stem and impartial, but crime lie punished 
Avith excessive severity. lu the conduct of public affairs 
be di.splayed gr(*at udiniiiistrati\i! ability, though in his 
political intrigues he proved himself to be unscrupulous 
and faithless, aud in his private life he was guilty of gros& 
iinmorality. 

During his reign the coinage was increased npd purified, 
a standard of Aveigbts aud measures was established, rents 
began to bo paid in money instead of in kind, aud the 
^inaiuifueture of woollen elotli Avas inlrodiiced by some 
Flemings who settled in 1‘embroke aud Norfolk. 

Hkxuy II., KiNii oi4' EN<iLANi), surnaiued Fltz-Em-^ 
press^ was the eldest son of llio Count of Anjou, GeollVey 
riaiitagenct (so named from a sprig of broom — in Latin 
ptaiUa ifenhta, in French plunie t/enci — \Adiich he used lo 
wear in Ids cap ns a e-ogiiizauce), and Matilda, daiigliler of 
Henry I. of Kughmd and widoAv of the German emperor 
Henry V. He aa’us boni at Lc Mans in March, 1133. lii 
tlic .struggle between Steplicn ami ^fatilda for the English 
crown, Matilda’s husband, Geoflrey, bad, by the year 1141, 
reduced nearly Ibe whole of Noniiandy, and hi-s son Henry 
w'a.s, in 1150, formally iiiA'csted Avith that dukedom by 
I.ouIs VII. of Franco, the portion of the country called the 
Vexin being ceded to Louis as the price of his consent to 
the arrangement. Ry the death of his father, lOlli Sep- 
tember, 1 151, Hi’iiry bticamo Count of Anjou, Touraiue, 
and Maine. On Whit.sunday of the year folloAving, Avitbiii 
six weeks after she liad l>een divorced from her first hus- 
liand. King Louis VII. of France, he married Eleanor, in, 
tier own right Countess of Poitou and Duchess of Guienno 
or Aquitaine, mi alliance which made him master of a 
tliird part of France, including all the Avc.stcrn coast, Avith 
the exception only of Brittany, from the Somme to the 
Pyrenees, and far exceeding the possessions of King Louis 
himself. Soon after this Henry sailed for England at the 
head of a small but well-appointed force. Ho and Stcpbeii 
came in sight of each other at Wallingford, and in an inter- 
view which tliey liad there, standing on opposite sides of 
the Thames, they agreed to a truce. The deatJi of Eustace, 
Stephen’s eldest son, having first removed the chief okstacle* 
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to a permanent arrangement l)etw 0 en the two competitors, 
the death of Stephen, 26th October, 1164, mado Henry 
king of England without opposition. 

]iis first proceedings were strikingly indicative of the 
system of combined energy and policy which continued to 
cliuracterizc his government. He dismissed the foreign 
troops which Stoplien had brought into the kingdom, razed 
to tlie ground nearly all the numerous castles that had 
been erected throughout tlie country by the barons in tho 
preceding twenty years of anarchy, and resumed with re- 
morseless determination all the lands that had been alien- 
attui from the crown since the dcatli of Henry 1., those grants 
only excepted that had been made to the church and to 
IVilliam, the second son of Stephen. 

His i>rescnce was soon called for across the sea by the 
attempt of his younger brother GeoftVey to wrest from him 
Ills paternal inheritance of Anjou, Tonrainc, and Maine. 
Alter H very short contest Geoffrey was forced to give up 
his claim in exchange for a pension, but he died al>out a 
year afterwards, 1168. TIemy had already recovered from 
lh(‘ young Malcolm IV. of Scotland tho northern emmties 
Avhicli had been taken possession (»f by his predoces^sor 
l)jivid I,, and had driven bark the Welsh from those parts 
of the English tcrritt)ry which they had seized during the 
reign of Stephen. His next atteinpL was upon the county 
of Toulouse, which he claimed in rigid of his wife Eleanor, 
wh(»so grandfather William, duke of Aquitaine, had married 
Philippa, tho only child of William, fourtli count of Toulouse. 
He was iiere opposed both by Raymond <lc St. Gilles, the 
descendant of a brother of lli(‘ same Count William, and by 
Louis, king of France. The contest which ensued was 
biis[»eiid<‘d by a peace in Alsiy, 1 1 0(1, by wliicli Henry was 
allow’ed to retain a few jdaccs he had couqnt*rcd in Ton- 
hmse; and altlioiigh the war soon broke (mt anew, it was 
after n few months pnt an end to by a second peace, con- 
cluded ill 11(12 by tlic mediation of l*ope Alexander III. 

Tho history of tho reign of Henry 11. for the next eight 
years is priiieijially that of tho contest as to the freedom 
of the clergy from royal supremacy between the king and 
tho Archbishop of Canterbury, and is fully recounted in 
the article Rkckkt, Thomas A’. Rut during this period j 
two formidable insurrections of the Welsh which broke 
out in 11G6 and 11(16 were repressed, and in I IG(» a re- 
volt of tho people of Brittany against their duke, Conan, 
afforded Henry a pretext for assuming to himself the 
direct administration of affairs in the name of his son 
Geollrey and Conau's daughter Conslaiice, between whom, 
young as they both still were, tlie inaniago ceremony was 
now solemnizod for the sake of this aiTangcmenl, This 
gave Henry tho whole western coast of France. Some 
further hostilities in which he now became involved with 
the French king were terminated by the peace of Mont- 
inlrail, Gth January, IIGP. By this treaty it was arranged 
that Henry, tho king of England’s eldest son, should do 
homage to Louis for the counties of Anjou and Maine, and 
that his second son Richard should in like manner hold 
the duchy of Aquitaine of the Fremli king, and espouse 
Adelais or Alice, the youngest daughter of I.ouis. Amidst 
these many cares came tho sham reconciliation with 
A’Becket, followed by his arbitrary conduct in England 
on his return, the king’s hasty wish that lie were rid of 
such n man, and the murder of tho archbishop by Henry’s 
too eager servants (1170). A’Bocket was sainted in 1172, 
and Henry’s famous ponaneo took place in 1174. The 
greatest event which divided tlie manifold activity of 
Henry with tho affairs of A’Becket was the conquest of 
Ireland, which was begun in 1160 by a body of private 
adventurers, headed by Richard do Clare, earl of Pembroke, 
the celebrated Strongbow, and completed by Henry in 
person, who crossed over from Milford to Waterford with 
a powerful mmament, J8th October, 1171, and a pro- 
tracted stnigglo ensued between the people and their in- 


vaders ; but the acquisition of Ireland was finally scaled by 
a formal treaty concluded hi 1176 with Roderick O’Connor 
of Connaught, consiilered tbe head king of the country, in 
which ho consented to become Henry’s liegeman and to 
pay an annual tribute. The insolence of tho new governor. 
Prince John, soon destroyed what order his father had 
brought among the Irish chiefs, and ho had to be recalled. 
The “ English pale,” as it was eallod, then diminished to 
the districts of Drogheda, Dublin, Wexford, Waterford, and 
Cork, for Henry had to attend to the disorders succeeding 
the murder of A’Becket, and never had further leisure for 
Irish conquests. 

Much of the remaining portion of Henry II. ’s life and 
reign presents an involved and deplorable scene of family 
discord and contention. His eldest son Henry had been, as 
heir-apparent, crowned in Westminster Abbey on Sunday, 
16th of June, 1170. On this account, at the instigation, 
it is said, of his father-in-law, King Jjouis, the prince ad- 
vanced tlie pretension that he had become entitled actually 
to sharia the royal power with liis father, and he demanded 
that Henry should resign to him cither England or Nor- 
mandy. His refusal was speedily followed (in March, 
117.‘1) by the flight first of the prince, and then of his 
younger brotliers Richard and Geoffrey, to the French 
court. About the same time (Jiieen Eleanor also left her 
husband to assoeiate herself openly with the rebclJioii of 
her suns, of which she had in fact been the jiriine mover. 
She was also making her way for the French court when 
she was caught dressed in man's clothes and brought back 
to Henry, during the rest of wlio.se life she ri'maiiied in 
confinement. How far her French proclivities may have 
led her on, and how far the natural resentment of a wife 
at openly avowed infidelity on the part of her Imsband, wo 
know Hot. Henry, it is said, for one of his mistresses, 
Fair Rosamond, built at Woodstock a bower protected by 
bueh tortuous entrance-passages that it was difficult to 
enter it unguided. (Riecn Eleanor, as the tale runs, had 
the entrance betrayed to her, and suddenly appeared before 
her guilty rival and ofibred lier inniiediato choice of tlio 
dagger or the bowl a.s thi^ instrument of death. Fair 
Rosaniond chose the poi.son, drank it, and at once expired. 
Diihappily botli bower and poison arc inventions of later 
times, tliougli it seems a pity to spoil a fine old legend. 
Rosamond was the d.’ingliter of Walter CliH’ord, and her 
sons by liimry became Earl of Salisbury (William Long- 
sword) and Are.hbisljo]) of Yoik. 

Tho cuii.Kc of young Henry was supported not only ]>y 
France ami Flanders, but nI.so by Scotland, and by some of 
llic most powerful both of the Korinan and the English 
barons, Tlie war continued for about two years, during 
wliieh the most imjiortant event that happened was tho 
oapinre of King William of Scotland at Alnwick Oa,stIe by 
the justiciary De Glanvillo, 12tli duly, 1 174. Soon after this 
Henry, who had Ihroiigliout decidedly the best of the contest, 
assented to the petition of his sons for a peace. In Decem- 
ber, 1174, the Scots acknowledged their feudal depemloncD 
in return for the liberntiuii of King William. In 1183 
another ontbrc'ak of the fierce and lurbnlont spirit of tho 
priiicesled tlie wa} toa new succession id family wars. After 
deserting liis father and his youngest Iwother alternately 
about half a d(»zcn limes, Prince IleiiiyMvas sudd enly taken 
ill and died, cxj>ressing his repentance at his conduct, at 
Clmtean-Miutel, 11th June, 1183, in tho twenty-seventh 
year of his age ; and (h'offrey was, hi August, 1186, 
thrown from his horse at a tournament, and so severely 
injured that he died in a few days after. 

Jcmsalem was taken by Sulmlin in 1187. A project of 
a new Crusade at the call of Pope Clement III., in tho 
beginning of 1188, for a moment nnited Henry II. and 
Philip the new king of France, and the Emperor Bar- 
barossa also joined them. The impetuous Prince Richard 
of England actually took the cross ; hut before tho end of 
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thfi same year the unhappy father saw his son again bear- 
ing arms against him in ullianco with the French king. 
Henry’s sjnrit seems to Inive given way at last ns he was 
driven by tlieir superior combined strength from his birth- 
jjlaee, Le Mans. He cursed God and sued for peace. It 
was granted on terms very humiliating to the king. Henry 
was slrelclied on a sick-bed when tlm treaty was read to 
hint, but when he found in tho list of those that had de- 
serted him to join Richard his youngest, and favourite sou 
John, tin* diseovtTy appears to have broken his heart ; he 
turned himself to the wall, saying, “ Lat things go as they 
will, I care no more for them or tint world.” Ih^ was soon 
.after removed to Chinoii, on the Loire; and there, after a 
few days more of suffering, ho died, (Itli July, 1189, in the 
fifty -eighth year of his age mid the thirl y-iiftli of his reign. 
He was buried in the choir of the abbey of Foiitcvrault. 

It is not too mucli to say that He.nry J J. was the foremost 
sovereign of his time. He represented not so mueli an indi- 
vidual as a race. In the article iin the Fulcs ih*' Anjou 
the tierce, sujierstitious, irreverent, cruel, vigorous, capable 
stoi'lc, whose oliaract eristics he summed up in himself even 
to tlieir disreganl of parental atleelion and filial res^xset, 
are shadowed fc»rth. Green says justly (“ Short History”), 
“He was the hardest woiker of his time. There was 
something in his hiiihl ami look, in tJie squan* stout frame, 
the fiery fae<‘, the close cro]iped liair, the jiroiiiinent 
eyes, the hull neck, tJie rough strong liand, the bowed 
legs, that marked out the keen, stirring, eoars<*-fihred man 
of hiisim‘ss.” One of his courtiers tells us he never sfit 
ch'wn, he was on his legs from morning till night. Living 
sparely, in incessant activity, his almost sole relaxation 
the toilsome pleasures of the eliasc, he r<*flects the restless 
eharaetev of the time. Y«‘i he was curiously set against it. 
He, a foreigner, a great continental ])rince, was called to 
rule a ])eo]>le which from many mixed sources was develop- 
ing int(^ a nation. Henry never even saw this. In tlie 
gi’eat religious and national revival under ATleeket lie only 
detected the attack on his supremacy. A more reverent 
prince would have led the movement and turned it to his 
owMi purposes, instead of fighting it in its good as well as 
its evil, and perishing through the hard won victory. 

But tliough Henry was not of his time, so far as its 
great subtle moveinents were concerned, he \vas emphati- 
cally tluj right king in externals. In a disorderly time he 
was the enlliusiast for order. We owe our luw’-abidiiig 
chanuiter as a people to Hu* impulw* set by his wise, legis- 
lation. The activity of Henry, and indeed of all our 
Angevin kings, is astounding to us moderns. Finding 
himself liamjiered in the ceaseless petty wars with his sons 
by tlie conflicting claims of tlic Norman feudal system, he 
carried out an entire ehaiigc of tenure, received a ficutof/e 
or money tax instead of personal service, and with this 
hired mercenaries who owned no master but himself. He 
reorganized the county government by sheriffs. He re- 
founded the nneieni English militia, wherein every mail 
had to be ready with arms according to his degree of rank, 
from tlic knightly panoply to the pike of the poor man, 
and all were bound at the royal summons to attend in de- 
fence of the realm (Assize of Anns, 1181 ). The AsHzhs 
of Heniy, of whicli this was one, were codes of laws pro- 
mulgated by tho king with the advice of his barons, and 
togctlicr form a splendid body of early legislation. The 
Assize of Clarendon (1106) in reviving the frank -pledge, 
or mutual responsibility for preserving tlic king’s peace 
among fellow-townsrncn, &c., incidentally founded trial by 
jury, so far as the grand jury is (wmeerned. Twelve men 
of each hundred and four of each townshij» were to be sworn 
to present for trial those known or suspected as criminals in 
their district. Tliey combined the character of witnesses 
and of judgc?s. (Extra witnesses were added to these jurors 
under Edward I., and a little later, by the division of the 
witnesses from tlie jury, the latter adopted their judicial 


position.) Tho Assize of Northampton (1176) went further, 
and divided the land into six circuits, each with three 
itinerant justices, which division has suhstautially lasted 
till our own day. His object was not only judicial, but 
fiiiaiieial as well ; the judges heard the king’s picas, but 
also collected the king’s moneys. Appeals arose to the king 
from bis judges, and Henry’s Court of Appeal, thus made 
necessary, has also come down tons with successive changes 
of title, now existing in the judicial functions of the House 
of Lonls. But it also quickly developed into the King’s 
C<»nneil, and after many ages into tho Privy Council ; 
while the King's Court, which was composed of tlu? judges 
collectively, branelied tmt in the next reign into the thr«*c 
divisions of the King's Bench, tho Common IMens, and tho 
Exchequer, which under Qnecn Victoria have ail united 
once again to become the (Queen’s High Court of Jnstii c. 
All Henry's legislation was for the wliole of his people alike. 
There was no distinction between Normans aiul English, 
between baron and villein. One would fain believe tliat so 
gn*at a king of England spoke English. He certainly un- 
derstood it, but it is not quite clear that he used it liiinself; 
although it 18 known that the great nobles eominonly knew 
both the French and English languages at this tiua*. 

Lord Lyttelton’s “Life of Henry II.” (London, 1773) 
gives a good account of the rc‘ign in general. RobertHon’s 
“Materials for a History of A’Bccket” (London, 1876) 
is jiartisan in tone, but a work of great res(*arcb. It forms 
part of the great series published under tbe sanction of the 
master of the rolls. The vast mass of material reeently 
edited in the Rolls Series of clironic-les, &o., lie ready lo 
the hand of some future historian, who will give us a belter 
I»ictnre tlian Iiitherto of this great king. Among tliein one 
of the best, the invaluable contt'inporary record of William 
of Newburgh (edited by Howlelt) appeared in 1881. 

Henhy hi., KiNf4 OK Enoi.ano, surnamed of ir/w- 
cheMvr^ was the eldest son of King Jolin by his queen, 
Isabella of Angouleme, and was born 1st October, PJOtl. 
His father having died 18th October, 1216, the l>oy w’as, 
chiefly tlirougli the influence of the Earl of Pembroke, 
acknowledged heir to the tln*one, and on tho 28th was 
crowned in the abbey-church of St. Peter at Gloucester 
by the papal b*gatc, Gaulo. His reign is reckoned from 
that day. 

On the 11th November following Ptnnbroke w*as ap- 
pointed protector or governor of the king and kingdom, 
and after his death the administration fell into the hands 
of Hubert dc Burgh. In 1222 Henry had been dcelarcd 
of age to exercise at least certain of the functions of 
government ; but his feeble character had already become 
Bufficieiitly apparent, and this formality gave liirn no real 
power. De Burgh condwited the government with ability 
and success, though in a spirit of severity which could not 
fail to make him many cuomics. A growing opposition to 
I)c Burgh was at length headed by Richard, earl of Corn- 
wall, the king’s brother, and the consequence was Ihi* 
sudden expulsion of that miiiisteT from all his oflices, and 
his consignment to prison, with the loss of all his lionours 
and estates, in the latter part of the. year 1232. Des 
Roches, the bishop of Winchester, who had retired from 
Hie country, returned, and was now placed at tbe liead of 
affairs; hut a conf<*deracy of the laity and Uie clergy, with 
Edmund, archbishop of Canterbury, at its head, compelled 
his dismissal. The archbishop now became chief minister. 
In 1236 Henry, being now in his thirtieth year, married 
Eleanor, tho daughter of Raymond, count of Provence. 
In the midst of contests between the crown and the 
nobility, whose meetings for deliberation on national affairs 
were now commonly called Parliaments, a renewal of active 
hostilities with France was brought about through a pri- 
vate resentment of Henry’s mother, Isabella, who, after 
the death of John, had returned, and liad been remarried 
to Hugh, count of La Marche. Henry sailed for the 
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Continont ; bnt, after being beaten by Lonis in a snccesBion 
of actions, bo was glad to get lioinc again, with the loss of 
anny, money, baggage, and everything. A new truce for 
five years was then agreed to between tho two countries. 

The contest with the crown ended for the present in an 
attempt on the part of Heniy to govern by the prerogative. 
The exorhitani extent to which Henry curried liis exactions 
raised a spirit of resistance, which broke ont into open re- 
volt. What is called by most of the old chroniclers “ the 
mad Parliament ” assembled at Oxford, 11th dune, 1258, 
and placed tlie whole authority of the state in the hands 
of a coumiittco of government, consisting of twelve persons 
appointed by the barons and as many by the king. The 
leader of the barons on this occasion was tho famous Simon 
de Montfovt, who was a Frenchman by birth, but who in 
riglit of his motlicr had sueceeded to tho Jhiglish earldom 
of Lcict'Htcr, and had nmrricd Eleanor, countess-dowager 
of Pembroke, a sister of King Henry. lie and his fiicnds 
•soon contrived to inonojxdize the whole ])Owcr of the 
committee. The quarrels of the adverse factions enabled 
Heurv, in the beginning of 1201, to throw oil* their 
antbority, and .‘iltlumgb the parliamentary party was on 
this occasion joined by Prince Ktlwavd, it was for llic 
present eflectnally put down, De JMontfort himself being 
obligc'd to take refuge in France. After a temporary 
restoration of Do Alontfort to power, wo soon find the 
contending parties in open warfare, .and on l ltb May, 
12<I4, the forces of tho barons, h'd by Do ^lontfort, and 
those of the royalists, commanded by tho king in jierson 
and by his son Edward, met at Lewos in ^Subsox, where 
the former gained a complete victory, both Henry and his 
son being taken prisoners. T*rincc Edward eoutrivoil to 
make his escape from Dover Castle, and to join the Earl 
of Gloucester, who had now d(‘.'jerted the interest of Do 
Montfovt, at Ludlow, in Shropshire. On the 4th of August 
the two parties again encountered at Evesham; and the 
result wa.s tho defeat of the baronial forces with immense 
slaughter, Dc Alontfort himself and his son Henry being 
both among the number of tho slain. A final arrangement 
with the De Jlontfort party was at last clTccted in a 
Parliament which mot at Marlborough on the 18th of 
November, 12G7. Henry's sou Edward set ont for the 
Holy Land in July, 1270, from which he had not i*eturned 
when Ifcnry died at Westminster, ICth November, 1272, 
in the sixty-seventh year of his age and tho lifty-scNcnlh 
of his leigii. 

The reign of Henry 111. is memoralilo as affording us 
the first distinct example of a Parliunumt constituted, us 
at present, of reprcsciitativcs. Our statute law also begius 
with this reign. 

Hkkuy IV., King of Engt-anp, surnamed Boliruf- 
hroke^ was the eldest son of John of Gaunt, duke of Lun- 
eastcr, the fourth son of Edward III. His mother was the 
Lady Blanche, younger daughter and eventually heiress of 
ITcnvy Plantageuet, duke of Lancaster, who was grandson 
of Edmund, second son of King Henry HI. He was born 
at Bolingbroko in Liiicolusbire in 13G(>. In 1397 he was 
created Duke of Hereford, having married Mary, daughter 
and coheir of Humphrey do Bohuu, the last earl of Hereford. 

The ilrst ueeasioii on which he appears in English history 
is ns one of the lords associated with Thomas, duke of Glou- 
cester, the uncle, of Richard II. , in the insurrection of 1387 ; 
and ten years after we find him acensing the Duke of Norfolk, 
who was also concerned in the rebellion, of having spoken 
disrespectfully of the king, by expressing his opinion that, 
although Richard had received them into his favour, he still 
cherished a determination of revenge. It was arranged 
that tho chargo should be brought before a high court of 
chivalry. That court assembled at Windsor on the 29th 
of April, 1398, and awarded that wager of battlo should 
bo joined between the two dukes at Coventry on tho 16th 
of September. When the day arrived, and the combatants 


were on the point of advancing to the encounter, the king, 
who presided, suddenly threw down his warder, and so 
arrested them both where they stood. Norfolk was ordered 
to go on a pilgi-iniagc to the iloly I.aiul, and was Imnishcd 
from England for life ; Hereford was also senf(aic<‘d to quit 
the kingdom within four months, and to remain abroad for 
the next ten years. He retired to I’aris, and while be was 
resident in that city his fatlier, the Duke of Lancaster, died 
3vd February, 1399, ou which Uiehard immediately seized 
his estates, on the pretence that the. hanishment of the son 
disqualified him from inheriting. Henry landed with a few 
attendants at Ravenspnr in Yorksliire on the 4th of July, 
while Richaid was in Ireland. He was imiiHidiatcly joined 
by the Karls of Nortbiimberland and Wostniorhmd, and 
when Richard returned from Ireland he found his kingdom 
had passed from him. Richard was deposed by Parliament 
30th September, 1899, and Henry was proclaimed king. 
Richard was sent into confinement at Pontefract, and 
after a few months’ imprisonment was secretly murdered. 
Military operations were then commenced on tho side both 
of Wales and Scotland, in the fornujr of whicli <‘ountrlcs 
an iiisnrrcction, headed by the famous Owen Glendo>Ner, 
baffled all Henry’s cllorts during several successive cam- 
paigns to put down; while two Scottish armies that 
marched across tlio borders pretending that they came to 
restore King iiicliard, who was said to be still alive anti 
lesident at the iiorthern court, were defeated, the lirst on 
the 22nd of June, 1402, at N<‘sbct Moor, the second on tbo 
14th of September hi tho same year, in the much more 
destnie.tivc fight iJ Homikloii Hill. The victovirais com- 
muiider in this last affair was Harry Percy, tho reiiowiieil 
Hotspur, eldest sou of the Earl of Northuuiberlanil, That 
gi'cat house, conscious of its power and its services, now 
broke with the king of its own making on his vefu^'a! 
to permit tho ransoming of Harry Percy’s wife's brother. 
Sir Edmund ^lovtimcr, who had been taken piisoner by 
Gleudower, A most fonnidable rebellion follow e»d, but was 
suppressed on the 21st of July, 1403, by the battle of 
Shrew’sbury, in which Harry Percy was liimself slain. 
Before the t-nd of 1105 Ow’cn Gleudower was eficctnally 
subdued, and a Irnco with Scotland had reslori'd quiet in 
that quarter. It vvas at tho time, of this truce that on 
the 3Ulh of ISfarch, 1405, an English erniser captured tho 
ship ill which James, the eldest son of King Robert of 
Scotland, w'as proceeding to France. Henry retained ])os- 
session of the young prince, who, hecoming riglitfully King 
Jumets I. of Scots tho following year by the death of his 
father, reinaim'd a prisoner in England till 1421. But 
though Henry IV. thus kept James prisoner ho took earn 
to give him the best education the times afforded, to tlie 
great benefit of Scotland when at length ho was periiiitleil 
to assume his crown. About the same lime Ilenry ile- 
tected a conspiracy against liis life, ono of the principal 
persons engaged in which was his cousin Edward, duke 
of York, wdioso estates were immediately forfeited to tho 
crown; and he quelled another iusuircctionary at tern [it 
of the Percys, headed by Scroop, archbishop of Viu k, who 
was punished by death on tlie scaiFold. A third northern 
insurrection, the last cfl’ort of tlie old Earl of Northumber- 
land, w'ho had some \ears before been deprived of his 
estates and outlawed, was put down, 28th of February, 
1408, at the battle of Brainliam Moor, near Tudeaster, in 
winch tho carl himself fell. MeaiiwJiilo an irregular war 
with France had been carried on merely because* one of the 
charges brought against Richard II. had been his apathy 
with regard to the French claims of Edward 111. But 
Henry IV. was not in earnest, and these transactions led 
to no important national results during this leign. 

During the latter ycai-a of his i-eigii Henry was afllictod 
with a disfiguring skin disease, and by attacks of epilepsy, 
from one of which he died, 20th March, 1413, in the 
forty-seventh jear of his age and the foortceuth of ids 
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rein'll. Owin" to liis ilc'fvctivc title to the crown anti the 
of Iiis position, he was compelled to defer in a 
great degree to the llt>usij of Commons, and the ])ower of 
that assembly inoreiiSL‘<l considerably during tins period, 
lieforu his accession i>e was sus}>ected, like liis father, of a 
leaning to the doctrines of Wyclif ; but during liis reign, 
in order to gain the support of the clergy, he passed 
very severe laws against the Lollards, llie first victim 
of these laws, and the first man to suffer death for his 
religious opinions in England, was a priest named Williaiii 
Sawtree, who was humed at 8mithfield in Id 01. 

JlKMtY V., Kino oi?* EN(iLA?ii), surnamed of Moh- 
from the place of his birth, was the eldest son of 
King Henry IV. by his first wife, and was born in i;J88, 
He was educated at Queen’s College, Oxford, under the 
superintendence of bis uneli;, Cardinal Henry licaiifort. 
'riie Ileauforfs wen? sons John of Oaunt, didci* of 
Lancaster, by bis mistress Calliavine Swynford, and there- 
fore half-brothers of Henry JV. Wlien liis falluT wjis in 
exile in loOl), he and a son of the Duke of Gloucester 
w'ere eiirried to Ireland and placed in custody in the Castle 
of Trim, w'here they remained till the depohilion of Riehard. 
On Ids falh(‘r’s accessirm he was created Prince of Wales, 
Duke of Guieinie, Lancaster, and Cornwall, and Earl of 
Clicster. It is said that the renown and popularity the 
prince ae<|uir<3d by his military successes in Wales so 
intlamed the jealousy of his fatlier as to occasion Ids recall 
from the army, and that after this he drew ii]»on himself 
as nuieh reprobation by Ids wild and dissipated life as he 
had gaiimd favour by his previous conduct. 

Henry V. was i)roelnimod king on 21st April, 1413, 
the day after his fathers death. Hu began his reign with 
several nuts of agoiuirous stamp — transfeiriiig the I'cmains 
of Richard 11. to Westminster Abbey; releasing tbe young 
Earl of March from tbe captivity in wbicli be bud been 
Insld all tbe preceding Juign ; and recalling tbe son of Hot- 
spur from bis exile in Scotland to be reinstated in bis 
hereditary lands and honours. lie had been seated on the 
throne little more tluiu a year when he entered upon the 
enterprise of the conquest of France, which forms nearly 
the whole Idstory of his reign. The ebdm which he advanced 
to the Frcneli crown was the same that had lasm jmt for- 
ward in the ])receding century by Edward JIl., t<i whose 
rights he seems to have regarded himself as tbe legitimate 
.Miccessoriu virtue of bis possession of the throne, all hough 
he was certainly not tlie lieir«d tliatkiiig by lineal descent. 
Henry, having appointed bis brother, the Duke of Bedford, 
regent of tlm kingdom during liis .’ibscnec, set sail from 
8outljainptoii, 13th August, 1415, with a force of :'4,000 
foot and about 6500 cavalry in a IJeet of from 1200 to 
1400 vessels, and on disembarking hnincdialely ])ruceeded 
to lay siege to the strong and well -garrisoned fortress of 
Hai-flcur. It capitulated after a sicgi* of six weeks, in tbe 
course of which time, bowevea-, a dysentery that broke out 
in the camp made fri:.btful havoc among the English. 

On the 6th of Ociobcr Henry set out on a rajud inarch 
through Normandy with the iiiti-nlion of reaching Calais, 
there to embark for England, with a force wjiich could not 
have exceeded 9000 men. On llie 24th, liaving crossed the 
Somme and when drawing near Muntreuil, he came in sight 
of a I'Toneh army, commanded by the Constable of Frane<* 
and tbe. dukes of Orleans and Bourbon, the strength of 
whieli has been v.'iriously estimated at from 50,000 to 
150,(100 men. The great battle of Agincourt was fought 
on tlni next day, in which the EnglLsli gained one of tbe 
most cuiuple.te as well as skilful victories on recxird. 
Henry returned to England immediately after, and having 
rec(!ived .ample supplies again landed in France in August, 
1417, with u inagniticeiit army of about 35,000 men. 
Tbe result of this expedition was the treaty of “ Perpetual 
Peace,” signed at Troyes, by which all Ileniy’s demands 
W'ero agreed to, namely — the band of Chailess eldest 


daughter, tbe Princess Catharine, the present regency of 
tlie kingdom, and tbe succession to the tlirouc of France 
on tbe death of Chai'les. lie soon after set out with 
his queen for England, and on the 2nd of February, 1421, 
entered London amid such p.ageants and popular rejoicings 
as that capital had never before witnessed. In the course 
of the same y»3ar Henry led another army into Frainui 
to resist the aggresf^ions of the dauphin, when his arms 
met with their customary success. But the end of his 
triumphant career was now at hand. The dauphin and 
flic Constable Buchan having laid siege to the town of 
Cosue, Henry, though ill at the time, set out to relieve that 
place, but was unable to proceed furtlicr than Corbcil, about 
20 miles from Paris, w'beii, resigning the command to 
bis brother tbe Duke (jf Bedford, he was carried hack in a 
litter to the Bois de Vincennes, in the vicinity of the capi- 
tal, and there, after nn illness of about a month, he breatiicd 
his last on the 31st of August, 1422, in tbe thirly«fonrlb 
year of his age .and the tenth of bis reign. Henry had but 
little trouble w'itli bis P.arliaments, for the splendour of bis 
victories induced them to grant him hivisli supplies; but an 
important advance was made during liis reign by the House 
of Commons, which successfully as.serted the principle that 
no law should have force without its consent. The persecu- 
tion of tbe Lollards, commeneod by his father, was continin'd 
by Henry, and many of them were liurned or banged during 
his reign. The powerful Lord Cobliam, a friend of the king 
under liis former rank ns Sir .Tohn Oldcasth*, threw oiieii 
bis oiistle to the l.ollards. He was flung into the Tower, 
but oscajK'd .and continued to defy the bisiiops and tlic 
king’s otlieers. Eventually bo was executed by tbe bar- 
barous method of being liiing in chains alive, and roast in I 
by a fire kindled beneath his feet. Curiously enough fcihak 
speare w'as charged by the Puritans of Elizabeths day, 
successors of tlie. Lollards, with liaving burlesqued Sir 
.lolni Oidcastle in the character of F.alstaH’, and w'o find 
in the second p.art of “ Henry IV.” the poet’s einj)bali«*. 
disclaimer, “ For Oidcastle died a martyr, !intl this is not 
the wiaw,” 

HiiKUY VL, Kijfcj OF Enolano., surnamed ofWuidfnn'^ 
was born Cth December, 1421, being the only issue of 
Henry V. by his queen, the iTinccss (kitharinc of Franci*. 
He was not quite nine months old when tlie death of his 
father left him King of England. The actual administra- 
tion of aflairs in England was intmsted to the younger of 
Ids two uncles, Humphrey, duke of Gloucester, as substitute 
for the elder, John, duke of Bedford, w'lio w.as upjiointed 
president of the couiiril, but W’ho remained in France, 
taking the late king’s place as regent of that kingdom. 

The history of the earlier and longer portion of this 
reign is the history of the gradual decay and final sub- 
version of the English dominion in Fnuiee. The death of 
Henry V. w.as followed in a few w’l'eks (22nd October) by 
that of bis father-in-law, Charles IV. Immediately on this 
event the dauxihiu was acknowledged by his adherents as 
Cliarlcs VIL ; and Henry VI. was .also proclaimed in Paris, 
and wherever the English power prevailed, as King of 
France. The next events of importance that occurred w'ere 
the twm great victories of Crevant and Verncuil obtained 
by the English over tbe French and liieir Scottish allies, tbe 
former on tbe Slst. of July, 1423, the latter on the ITtli 
of August, 1424. 

Tbe extraordinary succession of events that follow-ed — 
the .appearance of Joan of Arc on the scene ; her arrival in 
the besieged city of Orleans (2!)th April, 142J>); the rais- 
ing of the siege (8tli May); the defeat of tbe English at 
the battle of Patay (18th Juno); the coronation of King 
Charles at Rheims (16th July) ; the attack on Paris (12tli 
September); the capture of Joan at Compifegne (25th May, 
1430); her trial and execution at Rouen (30th May, 1431) 
— .all belong to the eingular story of Hie heroic maid. See 
Akc, Joan of. 
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Tlic young King of England, now in liis nlnlh year, had ! 
In the meantime been brought to lionon (May, 14.‘J0), and 
■was about a year and a half afterwards crowned at Paris 
<(17th December, In 14IJ5 the Duke of Rurgundy 

cMmrluded a peace with Charles, and a few days after the 
Duke of Kedford died. This event gave the hnishing 
blow to the dominion of the English in Erance. In April, 
1430, tlie English gaiTison in Paris was compelled to 
•capilnlute. In 1444 a truce was agreed upon, to last till 
1st April, 1446; and in this interval a marriage was 
arranged between King Henry and Margaret, the beautiful 
daughter of Rene, king of Sieily and Jerusalem, and duke 
of Anjou, Maine, and Bar. In return for Hic hand of his 
daughter, bo demanded the restoration of his h(‘ri3ditary 
eslaiobof Maine and Anjou, which were in the possession of 
the English, and the proposal was at length assented to. 
I'he coiiiiectioii seemed to bo one thorouglily French in 
spirit, am) it is no wonder that the Earl of Suflnlk,by whom 
it had been negotiated, bc'oame from this time the object 
of DiLicb general odium and sus 2 )ieioii. The first rcinsirk- 
able evciiL lliat followed was the destmetion of the Duke of 
(alMiieester, wdio, althoiigli he apjieurs not to have openly 
optjosed the marriage, was certainly the most fonnidahlc 
ob,s(a(!le in the way of the wnnplete ascendency of Suflblk 
and the queen. Having been arrested on a charge of high 
treason, 1 Ith February, 1447, lie was on the seventeenth 
day thereafter found dead in his bed. His dcatli was gen- 
•<*rsilly attrihiitcd to the agency of Suffolk, who now, raised 
to tlui dignity of duke, became ostensibly, as well as rcjilly, 
prime or rather sole minister. 

Soon after, hostilities were renewed in France, and a 
numerous forei? having been poured by King Charles into 
Normandy, town after town was speedily reduced ; Rouen, 
the capital, sniTcndcred 4th November, 1440 ; and the 
fall of Clu'rbouvg, 12th August, 1460, completed the h>S8 
of the duchy. As this catastr<jphe- became cvidenL the public 
uralh fell upon its author, the Duke of Suflblk. lie was 
l)auished from the kingdom, but was seized as he was sail- 
ing acToss from Dover to Calais, and being carried on board 
one of the king's shiiis, was thei'e detained for a few days, 
.and at last had his head struck oil* by an executioner, who 
came alongside in a boat from the shore, 2ud May, 1450. 
'Pile murder of Sulfolk w'as iinrncdialely followed by a 
popv.lar insurrection demanding securities for Iwttcr gov- 
enimenl. TJjcse, after some aetuul hostilities, w’cre agreed 
te, but upon the insurgents retiring to their homes the 

(kmiplaiiit of the Commons of Kent ” was shelved, and 
file Duk(‘ of Somerset, a Beaufort of the second genera- 
tion, lliough one of the ministers impeached, quietly 
resumed the adininistralioii, [Sec ('adk, JtniN.] Before 
the close of the following year the French, in addition to 
Nonnamly, had recovered all Guiemie; and with the cx- 
<'eption of Calais, not a foot of ground remained to Eng- 
land of all her recent continental possessions. 

'Pile remainder of the hishiry of the reign is made up 
of the events that arose out of the contest for the crown, 
<’ominoidv called the Wars of the Roses (from the emblem 
of the House of York being a white rose and that of the 
House of Lancaster a red one), which eventually placed 
another family on the throne. Hud the “Complaint of 
the Commons of Kent” been attended to, as was promised, 
wo might have been spared the Wars of the Roses ; for it 
•was tile plotting of Somerset (whose dismissal was agreed 
to) and his kindred the Beauforts, who thought to succeed 
the at* yet childless king in spite of their illegitimacy, which 
roused into action the Duke of Yorlc. The duke’s titl- 
was far superior to the king’s own, but ho W'ould have 
probably waited patiently for time to bring him to his right. 
LSeo Edward IV.] In 14.54 the king sunk into a state 
of mind amounting to absolute incapacity. By the begin- 
ning of the year 1 455, bowevor, he had recovered, and again 
took upon him the nominal administration of the govem- 


lent, which during his illness lind been committed to the 
)nke of York, after a sharp struggle between him and 
lomersot for the otliee of “ protector.” York Hung Somer- 
set into prison on assuming jiowcr, but the first act of the 
king on his recovery (or rather, to be accurate, that of Qneen 
Margaret in tlie king’s name) was to throw down the glove 
by the restoration of Somerset to more than his former 
honours and authority. In the contest that soon ensued 
Henry was taken prisoner by the, Earl of Warwick at St. 
Alban’s, 23rd May, 1455, in which battle the Duke of 
Somerset was among the slain, and towards the end of that 
year the king was again declared to be in a state of inca- 
pacity. In a few months, however, Henry recovered his 
health, ami the government was conducted by the queen in 
his name till his second capture at Northampton, 10th July, 
1460, by the sou of York, the young Karl of March (after- 
wards Edward IV.), in a victory so cnishing as to enable his 
father for the first time ojienly to claim the crown. He sum- 
moned a Parliament for this purpose, and although he could 
not jirocuro tlie deposition of Henry, to wliom they had all 
sworn fealiy, he sueeeeded in obtaining the promise of the 
crown at Hi'iiry’s death, to the prejudice of the infant son 
lately born to him. The queen escaped with her son, and 
eventually made her way to Scotland. Tlien* she worked 
with a woman’s persistence and a man’s courage to revive 
the hopes of her party. *Sho was rewarded by n Yorkshir(‘ 
rising, and still more by tlie tiapture of the Duke of York 
at Wakeikdd, I46t>, .and his execiilion amidst every con- 
eeivable insult. The queen now herself advanced into Eng- 
land. The victory obtained by Margaret over the turncoat 
Warwick at St. Alban’s, 1 7th Februaiy, 1461, again liber- 
ated her husband; but after the unfortunate issue of tho 
battle of T(»wtou, 2tHh March, which established Edward 
IV. on the throne, Henry retired with tho queen and their 
youthful son Edward to Scotland. When Margaret again 
invaded Eiiglaml in 146*^, Henry was placed in the Castle 
of llardlough in Merionethshire. In the spring of 1464 he 
was broiigiit from Wales to join anew insurrection of his ad- 
herents in the north of England. After the two final defeats 
of the, lianeaslrians at Hedgley Moor, 25th A]_wil, and at 
Hexham, 16th May, the depo.sed king lurked for more than 
,'i year in l.aneashiro and Westmorland, till he was at last 
betrayed and seized at Waddirigton Hall, in Yorkshire, in 
.Time, 1 16.5. He ivas immediately conducted to London, 
and consigned to the Tower, where he remained in close con- 
finement till a revolution under Warwick (the King-maker), 
who had yet again ehanged sides, in October, 1470, restored 
him for n few months to both his liberty and his crown. ITo 
was carri(*d from London to the battle of Barnet, fought 
14 th April, 1471, and there fell once more into the hands 
of Edward, wlio immediatedy remanded him to the Tower. 
The old king survived the final defeat of his adherents, the 
capture of his queen, and the murder of his son, at Tewkes- 
bury, 4th May. A few days after an attempt, whieli neiiriy 
succeeded, was made by Thomas Nevil, called the B.'jstavd 
of Falconberg, to break into his prison and eaiTy him oil' l)y 
force. This probably determined Edward to take eirectual 
means for the prevention of further disturbance. All that 
is further known is that on the 22iul of May, 1471, the 
dead body of Henry was cx^wsed to public view in St. Paul’s. 
It was generally believed, however, th.'U he had been mur- 
dered by the king’s brother, the Duke of Gloucester, after- 
wards Richard III. Undoubtedly these awful troubles of 
l^ngland were largely due to the weakness of mind of tho 
pior man who boi*c nominally the title of King Henry VI., 
hut wlio served merely as a puppet for ambitious men and 
an ambitious ivoman to handle. But this weakness of 
mind we now clearly see to have been tlie result of the 
deliherale act of ITimry V. In marrying Catharine of 
France it is true he secured the succession of France and 
England to tho child of his marriago with one hand, but 
with the other, by his union with a madman’s daughter, he 
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caused tliis cliild to bo also a iriadman, wbo lost botli the 
French crown and the Kiij^lish. 

IIicNiiY VIT., Kin(; of England, was born at Pembroke 
Castle, 2 1 st January, 1 45C. His father was Edmund Tudor 
(or rather Tydor: pronounced Tuddor — tliat is, Theodore), 
surnamed of Uadham^ who had been created Earl of Rich- 
mond in 1462, laiing the son of Sir Owen Tudor and Queen 
Oathai-ine, widow of Henry V. Ho was thus paternally de- 
scended both from the royal house of France, and also, it 
is said, from the ancient sovereigns of Wales. Rut it was 
his maternal extraction that gave Henry Tudor his political 
importance. His mother was Mai*gai*et, the only cdiild of 
John Beaufort, duke of Somerset, whose fatlier, of the same 
name, was tlie eldest of the sous of John of Gaunt, duke of 
Lancaster, the root of the Lancastrian house, by his third 
wife, Catharine Swynford. Edmund Tudor died in 1456, 
a few months after the birth of his son, leaving tins infant 
earl to the care of his mother, a iiohlc> minded and accom- 
plished woman. During the stormy period that followed 
the child found a protector in his uncle, Jasper Tudor, earl 
of Pembroke, who took him to Britaiiny, whore, though 
honourably treated, both undo and nephew remained undw 
duress for several years. The (Times of Richard III. 
having excited universal detestation in England, the way 
was opened for the advent of Henry, and after one unsuc- 
cessful attempt ill 148«j, lu! landed on the 7tli August, 14H5. 
at Milford Haven, in Wales. The two rivals encountered 
at Bosworth in Ldeestersbire, on the 22n(l, when Henry 
olilained a complete victory, which, with the ilciath of 
Ru’.hard, wh(» fell in the buttle, at once placed the crown 
on his head. [Sec Rk^iiaud lll.J Henry married Eliza- | 
heth, the daughter of Edward IV. and the heiress of the 
rights of the house of York, I8th January, 1480. 

It was not to be expected that a reign cuinmcnccd in 
such circumstances should bc! uudisturliecl by insurrection- 
ary attempts. Tin? lirst that occurred was iieaded by 
Francis, viscount Level, in April, 1 480, which was speedily 
and effectu.ally )iut down. Before the cud of the same 
year, however, a new and more formidabh! commotion was 
excited by the imposture of the boy Lambert Simnel, tho 
Son of a joiner at Oxford, who was put forw’ard as Edward 
Plantagenet, earl of Warwick, the son and heir of tJie lute 
Duke of Clarence, brother of Richard I II. TJ jc brief royalty 
of Simnel, however, was terminated, 16th June, 1487, by 
the defeat of his adhcDnits in the battle of Stoke, and 
Simnel was eonteiii])tnously given Ukj post of a scullion in 
the royal kitchen. This imposture was follcm’ed after some 
years by the appearance of the more celebrated pretender 
Perkin Warbcck, who was lusscrted by his adherents to be 
Richard, duke of York, the younger lirothcr of Edward V., 
and generally sn]iposc(l to have been murdered along with 
him in the Tower. AVarbeek arrived in Ireland from IJsbon 
in the beginning of May, 1402, and was afterwards ac- 
knowledged as Duke of York, or ratlier as Richard, king 
of England, not om> by the Duchess of Burgundy, sister 
of Edward IV. ami the dead duke's aunt, but hy the 
governments both of France and Scotland. I’he King of 
Scotland, James IV., supported the cause of Warbec'k with 
some enthusiasm, for he consented to his marriage with a 
daughter of the Earl of Huiitly, and raised an anny for 
the invasion of England. The invasion, howev(T, met with 
no success, and Warbeck, after various adventures, was 
captured by the king in 1407. Another pretended Earl of 
Warwick next arose, one Italph Wulford, or Wilford, tho 
8()n of a shoemaker, who.se attempt, however, >vas imme- 
diately nipped in the bud by his apprehension and execu- 
tion in March, 1499. Tho same year in wliich Wniford was 
put to death witnessed the execution of Perkin Warbeck. 
From this time Henry’s reign was one of complete internal 
tranquillity, of which he chiefly took advantage to aug- 
ment his revenue and his hoarded treasures. In the latter 
pursuit he disj4ay(jd iiiBaliublc avarice, and by means of 


renewing old and dormant (;laims of the crown, and by 
pros(*cnlions for offences punishable by line, bo acquired 
immense sums of money, In his extortions ho was assisted 
by two lawyers of infamous memory, Empson and Dudley, 
judges of the exiiiequer, whose severe sentences he com- 
muted on payment of heavy flues, and wiio ajipcjar to have 
Ixieii utterly uii.seru])u1ous in their colliiction of plunder for 
tho king. In Jiis foreign policy ho was resolute in his 
maintenance of pencil, and though he was forced by tho- 
public opinion of England to make w'ar upon France for 
the rw-oveiy of Britamiyho contrived to pocket tlio surplus 
granted, ami wiien he conducted his army to France in 
1492 he had aliHiady secretly arranged a peace with Charles, 
and before tlnirc was any lighting tho treaty was publislied 
in llu*, beginning of N(»vembcr. By this treaty, called the 
treaty of Estaples, Charles bouiul himself to j>ay Henry 
th(? sum of .£ 149 , 000 . 

By successive truces with Jaimes HI. and James IV., 
th(? peace with Scotland W’as preserved till 1496. After 
AVarlMT.lc’s flnal discomlitiire, how’ever, in 1497, a new 
truce was conclad(jd between the two countries ; and this 
led in 1602 to a treaty of jicrpctual peace, cemented by 
tlu^ marriage of James witli Henry’s eldest daughter, the 
Princess Margaret — .'in important event nhieh nltimatidy 
led to the union of the English and Scottish crowns. 
Nearly two years before this — namely, 14th November, 
1601 — a marriage had been solemnized bctw'eeii Henry’s 
eldest son Artlmr, prince of Wales, .and ('atharine, tlm 
fourth daughter of Ferdinand, king of Castile. Arthur, 
however, who was a prince of the highest promise, diecl 
within six iiioiitlis after this time ; and thou it was niTfinged 
that Catharine should be married to his suiwiving brother 
Henry. J’he marriage of Hemy and Catharine proved 
still more momentous in its consequences than that of 
James and Margaret. Tin? queen, Elizabeth, died lltli 
February, 3608, a few days after giving birth to a daughter; 
the death of Henry VII. took ]»lacc at Richmond, 22inl 
April, 1609, in the Iwenty-fourlh year of his reign and 
the fifty-third of his age. 

HifiNiiY VIIL, King of England, Ukj second son of 
Henry VIL, was born at Greenwich, 28tli June, 1491. On 
Dio Ist November following ho was created Duke of A^irk, 
and. in 1494 his father conferred upon him the honorary 
title of lord lieutenant of Ireland, Sir Edward I’oyuings 
being appointed his deputy. Henry was at first destined for 
the church, and lie received accordingly a learned educa- 
tion. It was an age of learning — Greek was newly revived 
and the study of natural scicmcc began, the English drama 
arose and blank verse, was invented. The world was new- 
born in truth, and well did men name this brilliant epoch 
the Renaissanet', or Rcn.aseenee. Henry VII. liad been tho 
jiatroii of Erasmus .and Colot. Henry VIIL, by tho care 
of his father, was made one of the most accomplished 
scholars of the time. Lady Jane Grey, Queen Elizabeth, and 
Mary Queen of Scots were all learned ladies. Edward VI, 
injured his he.alth by study. 

Very soon after Arthur’s deatli tho singular pr(»jcct was 
started of marrying Henry to his brother’s widow. Tho 
proposition appears to have originally come from Ferdinand 
and Isabella, who were anxious to retain tluj oonuectioii 
with England, and to have been assented to by Henry 
VII, in great part from his wish to avoid tho repayment of 
tho dower of the princess. The final agreement between 
the two kings was signed 23rd Juno, 1603. 

Henry became king 22nd Ax^ril, 1609, being then in his 
nineteenth year. One of tlio earliest proceedings of tho 
now reign was the trial and punishment of the informers 
ami spies of tho last few years, including also Dudley and 
Empson, chief of tho ministers of the rapacity of Henry 
VIL, who, when he died, by their means or hy means 
of others as vile, w'as found to have amassed the sum of 
£1,800,000, an incredible amount considering tbe valuo 
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of money in those days. They were indicted on the absurd 
charge of a conspiracy to take possession of London with 
an armed force during the last illness of the late king, and 
wert; beheaded together on Tower Hill, 17tli August, 1510. 
Henry’s accession marked the snn-biirst of the glorious 
Keiiaissance, as has been said. To the three old, crafty, 
intriguing, peace-loving, miserly kings, Henry Vll., I.ouis 
Xll. of France, and Ferdinand of Spain, succeeded almost 
all at once, as in a brilliant transformation, the three 
young sovereigns, full of life and rivalry, and all eager for 
splendour and adventure, Henry VIII. (I5()t»), Francis I. 
(1516), and Charles I, (1510), the last becoming Charles V. 
of Germany in 15 1 9. As for Henry his people simply idolized 
him in his young days. Manly and bcuntiful in person 
beyond all liis contemporaries; noble and kingly in his 
thoughts, Tvords, and actions; a most scrupulous obsener 
of liis ndigiouvS duties; learned and devout; gracious and 
magnificent above all sovereigns of Ids time, yet with all j 
Ijis love of courtliness and splendour never forgetting the 
man in the trappings of the monarch — there was no one 
wlio ill all respects so completely rcalizi'd to Kiiglishinen 
their ideal of a king. It is nut strange that almost to the 
very last of a reign that had become a tyranny they were 
niiwUling to be undeceived — that it was long before they 
would admit the esistenee of glaring faults and vices, 
which, undcvelojicd in liis youth and controlled by better 
inllueiiccs, were strongly and sharply manifested in maturer 
years. Racked and distri'sscd by the Civil Wars, accus- 
tomed to the severe, precise, and suspicions rule of Henry 
VTI., England suddenly sprang into new life upon tlie 
nccesMon of Henry Vlll. Gayest among the gay, the head 
and centre of the brilliant throng by whom he was sur- 
rounded, the young king mixed freely as no sovereign had 
I'vcr mixed with his people, and, fond of popularity, was 
popular with all classes ns no king had ever been. Loyalty 
was not a duty, but a fascination. When Henry and 
Cliarlcs and Francis wcr<? striving for the crown of tlie 
Empire of Germany, at the death of Maximilian in 1519, 
England took part iu the contest with all her heart. 
Wolsey says of the electors. “ They will do well to choose 
Iho King of England, which is of the Germany tongue,” 
in preference to a Spaniard or a Frenchman. And when 
the Spanish Charles was elected tlio English nation 
throbbed with angry disappointment. 

Turning back to the chronological course of events, 
Tfcnry had not been long upon the throne when he was in- 
duced to join what was called the League of Malines, formed 
against France by the ])opc, the Emperor Maximilian, and 
Ferdinand, king of Spain. In 1513 Henry passed over to 
Franco with an army, and, having been joined by the 
emperor, defeated the Frcneb, 4tli August, at Guinega.ste, 
in what was called tlui “ battle of the spurs,” from the 
unusual eiu'rgy the beaten party are said to have shown 
ill riding off the ground, and took the two towns of 
1’crouenne and Tournay. On the 9 th of September, also, 
the Scottish king, James IV., who as the ally of Franco 
had invaded England, was defeated by the Earl of Surrey 
ill the great buttle of Flodden Field, ho himself with many 
of his principal nobility being left dead on the held. This 
war with France, however, was ended the following year 
by Louis XIL, who was in his fifty-third year, wedding 
Henry’s sister Mary, as yot only in her sixteenth year, 
9tb October, 1514. Louis died within throe montlis, and 
his young widow then gave her hand to Charles Brandon, 
duke of Suffolk, an alliance out of which afterwards sprang 
a claim to the crown. See Grky, Lady Jank. 

Thomas Wolsey, who had risen from the burgher class to 
become dean of Lincoln, was at this time brought forward 
by Fox, bishop of Winchester, to counteract the growing 
ascendency of his rival, the Earl of Surrey, and speedily 
made good for himself a place in the royal favour that 
reduced all the rest of the king’s ministers to insignificance, 


and left in his hands for :i long course of years nearly 
tho whole oxeentive powor of the state. See Wot.sev. 

Notwithstanding his great disappointment over the 
imperial crown, Henry remained at peace both with the new 
ICmperor Charles V. and with Francis. Francis sought to 
gain Henry, and met him in that splendid canij) near Guisnos, 
1619, celebrated under the name of tho “Field of the Cloth 
of Gold.” But before tho close of the following year Henry, 
won over by Charles, who visited him at Southampton and 
urged him to claim his anc-estra> French territories, joined 
ill tho leagiio with the emperor and the pope; and in 
March, 1522, declared war iigaiiist France. Henry earned 
at this time tho title of “ Defender of the Faith,” bestowed 
upon him by Fojio Leo X. for a l.atiii treatise which ho 
had puldishcd “ On the Seven Sacramonts,” in confutation 
of Luther. 

Before this date two domestic occurrences took place 
that especially deserve to bo noted. The first of these 
was tlie execution, in 1513, iininodiatoly before Henry 
proceeded on bis expedition to France, of Edmund do 
la Pole, duke of Suffolk, whose mother was Elizabeth 
Plantagciiet, sister of Edward IV. Ho was now put to 
death M'ithout any form of trial or other legal proceeding — 
his crime, tliere can he no doubt, being irii*rely liis connection 
with the IIous” of York. In 1521 Edward Stafford, duke 
of Buckingham, son of the duke beheaded by Richard HI., 
was apprehended on some iuforniatiuii which was furnished 
to Wolsey by a discardeil servant, and, being brought to 
trial, was found guilty and executed as a traitor. Tho 
hasty speeches and injudicious acts with which he was 
•barged did not, according to law, amount to treason, even 
if they had been proved. 

Both these acts of tyranny, showing, ns if in a prophecy, 
the temper of the king as it was one day to become, Imvo 
for centuries been hud to Wolsey’s charge. In the recent 
collections of the Rolls Scries, Professor Brewer shows, 
however, from original papers iu the state archives, that 
it was Henry liimself who urged on llie trial of tho duke. 
He sliows also that not only was Henry’s pride touched, 
but that the duke’s wealtli excited his avarice. In fact, 
tho true clinraetui- of Wolsey is shown in its gi-caliiess 
by the rajiid deterioration of the king's character after ho 
had lost him. Thus, under the three years of the chan- 
cellorship of the gentle !More, inoro blood was spilt tlian 
under the twenty years of the proud cardinal. Wolsey, on 
the other hand, is to be credited with the awful responsi- 
bility of the establishment of the Tudor tyranny ; if in his 
hands it was a mild despotism, it was he who made it 
despotic, and to whom wo must charge its cruel power 
when the mildness was no longer, liis admiration for 
the king was a passion; his power of work almost un- 
equalled; his diplomacy in preserving peace, and so avoid- 
ing the necessity of calling many Parliaments, which ho 
dreaded by instinct, of bowing to them when they wore 
called, or of hearing denouncc«l his and his mast'-r’s 
illegal taxation, was never equalled save by Elizabeth, wlio 
iudeed learned the trick from liim. 

HfMiry" had married the widow of his brother by papal 
dispensation. Th« dynasty w.as new, tho laud was 
profoundly disturbed, child after child of the union had 
died, and only a sickly girl (iMary) survived as heir to 
a Ihroiio which a Wolsey and a Henry (nearly Wolsey’s 
equal) found it task thi-ir wliole strength to maintain. 
Lured on by his eagerness for a male heir, and knowing 
from his theological studies that ho had committed a 
crime from which all the dispensations in the world could 
not absolve him, Henry followed the whispers of his people, 
and began to sec, as they saw, the anger of God at bis 
innrriugo with Oatbai'ino of Aragon. He determined to 
obtain a divorce; and Wolsey warmly seconded his view, 
for the queen had thwarted his policy most dangerously by 
her Spanish insiincts. But it was necessary to move warily. 
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for Cliarl(‘s V., wlio was now at the summit of his fame, 
<*oiitrolli‘il all continental Europe, including IIk^ pope liini- 
ficlf, and Charles was the nephew, and ns far as was 
])oshil»le to l»is cold nature the airt^ctionate nejdicw, of 
tJatliarinc. Wolsey’s distress may bo ima;;iiicd when Henry 
abruptly infi)nued him, in 1527, that he proposed to marry 
Anne Uoleyn, one of the queem’s ladies. Anne, it was 
well known, was inclined to the new Protestant heresy, 
the pope and the emperor wore ns yet wliolly if^iioraiit of 
the projiosed divorce, and Wolsey remonstrated aeeord- 
in;;ly. He was never forgiven by the king nor by Anne ; 
the latter ceaselessly worked against him. On the other 
Jmnd, In a desperate attempt to regain the king’s goodwill, 
ho pushed on proceedings for a divorce, and had to receive 
the jtathetic and bitter reproaches of tlm queen. The 
jiroceedings dragged on for months, and finally Clement VII., 
at his wit’s end between the two powerful iiioiiarchs Hemy 
and Charles, cited the case to Rome. Ileniy, furious, 
yielded now to Anne’s solicitations, and baiiislied Wolsey 
from court. This was followed by a prosecution for hold- 
ing his court as papal legate in England, an oflrcnce of 
2>rcv7iitniire, Wolsey gavo up all he possessed, uflices, 
palatics (Hampton Court and York Place, or Whitehall), 
colleges (Christ Church, Oxford, then called Cardinal 
College), money, and jewels. He w.is pardoned at this 
cost, and retired to E.sJjor, and thence to his archbishopric 
of York (1520). His enemies next year tramped up a 
cljHi-ge of high treason, and lie was aiTcsted. lie never 
was guilty of the importiiiciice, fn-qucntly charged upon 
Imn by the ignorance or carelessness of historians, of 
Avriting Etjo et re.r mctia, and the real charge which made 
the foundation of his aiTcst for high trciison was simjily 
that “ the king’s name and his own had been used in con- 
junction,” as if he aspired to some sort of equality. He 
had written “The king and l,”aiul tliat -was held siiftieient 
to soud him to the block, had not tlio king of Ins great 
grace accepted his entire ruin us a substitute, iuvadving 
his broken heart and his deatli. This base ingratitude 
of Henry to his most fuitliful servant was undoubtedly 
nt the direct jiersonal instigation of Anno Roleyn. Wolsey 
died at Leicfister, on his way to the Tower, repenting of 
his work in creating the monster which had devoured liim, 
in the famous words, “ Mashu' Knygliton, had I but serv(*d 
my God as diligcaitly as 1 have served my king, he rvouid 
not have given me over in my gray hairs,” 

Henry is said to have been blinded by liis fondness for 
Anne Ruhyii, and certainly it was a shameful insult to a 
virtuous if an elderly, plain- visnged, ill-tempered, .and 
moddlesoiTic wife, to havi? her proclaiiiu*d successor treated 
like a queen while her own divorce w'as not yvt pronounced. 
Rut it is the gravest mistake to think that Henry ae.led 
knowuiigly an evil part. His relations with Anne were 
open and very rigidly rcstraineil, and it was six years 
.after the divorce prci 'icdings had begun before liis secret 
union with her In .i.inuary, 1533. Certainly liere is no 
]i(d. haste. A few years more, and a change of wives 
happens again. We cannot even now' he sure wdiether 
Anne had become guilty, but we know that Henry honestly 
thought licr BO, and can see that this was possibly l»ecausc 
(having learned to know the virtues of .lane Seymour) lie 
.‘'O earnestly desired to think her so. “The wish was 
father to tlio thought.’* As a psychological study the 
eharaetcr of Henry is indeed of engrossing interest. The 
old view of him as a mere sensual tyrant, and Hie wholly 
apologetic view of the historian Fronde of our own time, 
are equally wndo of tlie mark. It is a history and a study 
which has yet to be written, and to which the labours of 
Professor Prewer, among the national (“Reign 

of Henry Vlll.,” London, 1881), have contributed new 
material of untold value. 

The fall of Wolsey threw the power into the hands of 
probably the most extraordinary statesman England was 


over ruled by, Thomas Cromwell. Wolsey had built up 
thiJ 1'ndor despotism, Cromwcdl carried it out. He gained 
Henry’s notice by his sturdy efforts to help Wolsey, his 
])alron, iii liis disgrace, and his favour by his bold sugges- 
tion to the king to assume the supremacy of the Church 
in England, and so to cut the knot of the question of divorce 
by annulling for ever the autliority of the jiope and settling 
it ill his own court. His friend Thomas Cranmor, a scholar 
of Cambridge, also came forward with a suggestion to con- 
sult the universities of all Europe, much to Henry’s liking; 
but the English universities, under heavy pressure, and the 
French Hniversity of Paris hy order of the King of France, 
alone replied favourably. 

In Januarj', 1531, the. first blow was struck at the 
church by an indictnn*iit being brought into the King's 
Rcnch against all the clergymen of tlu* kingdom for having 
supported Wolsey in the exercise of his legatine powers 
without the royal license, and it was in an Act passed 
immediately after by the Convocation of tlu? Province of 
Canterbury, hir granting to the king a sum of money to 
exempt tiiem from tlu! penaltit s of th(‘ir conviction on this 
indictment, that the first m«»vement was made towards a 
revolt against the see of Rome, in the titles given to 
lleniy of “ the one jiroteetor of the English Church, its 
only and suprenu? lord, .and, as far ns might be by the 
l.aw of Christ, its supreme head.” Shortly after the con- 
vocation declared the king’s marriage with Catharine to 
he contrary to the law of God. hi August, J532, Craiimer 
was appointed to the areld>isho]>ric of Oanterbuiy. In the 
beginning of the year 1533 Henry was privately married to 
Anne Robyn ; and on the 23rcl of IMay following Arcli- 
bishop Cranmer, in liis new ecclesiast leal court, jironoiuiccd 
the former marriage wdth (^atharim* void, and very s()»m 
afterwards publicly crowned Anne. In the meantime i'ar- 
lianient had passed an Act forbidding all ai)penls to the 
see of lifiioe. Pope Clement VII. met this by annulling 
tho sentence of Cranmer in tlie matter of the marriage, 
on whicb the separation from Rome became complete. vSir 
Th<»mas More, a liberal but earnest Catholic, and for the last 
three years chancellor, now qnictly retired from tlie king’s 
service. Acts wuto passed by Parliament the next year de- 
claring that tho clergy should in future la? assembled in 
convocation only by the king’s writ, that no constitutions 
enacted by them should be of force without the king’s assent, 
and that no first-fruits, nor Peter’s p«*npc, nor money for 
disjiensations should be any longer ])aid to the pope. In 
the next session Parliament, which reassembled at the end 
of the same year, ])assed Acts declaring the king’s highness 
to bo supreme head of the Church of hingland, and to have 
authority to redivss all errors, heresies, aiul abuses in tho 
church. After this variiais jievscais were executed for 
refusing to aeknowledgt? the king’s supremacy-— among 
others, two illustrious victims, the learned Fisher, bishfl]) 
of Rochester, and the admirable »Sir Thomas More. Crom- 
well was aj>poiutcd vicar-general, that is to say, the king’s 
minister in ecclesiastical affairs. Ho began by “tuning tlu? 
pulpits,” niul tho bislnips wen? made responsible for tlie 
new doctrines of supremacy and separation being duly 
)>rearlied upon the heads of 8(?rmons sketched by Crom- 
well himself. Finally, in 1530 Henry liinisc?lf drew up 
articles of religion, based on tbe Rible and tin? three 
creeds, which wen? at once accepted by convocation. Tho 
saernmonts were n?duccd from seven to three. Transub- 
tnntiation w’a.s affirmed, but on tho other hand justifica- 
tion by faith was allowed. Prayers for the dead vvero 
encouraged, hut the belief in purgatory w’us rcjecl(?d. Tho 
creed, the Lord's prayer, and tho ten commandments 
were translated into hhiglisli and ordered to be taught by 
every father to his children; and Miles Covordalo col- 
lected the translations of Tyndal, revised them, and pub- 
lished the Rible in English with the? sanction of Henry 
liimself, 1537. Two years later Cranmer reproduced this, 
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with revisions, as the “Great liibltt/’ a translation of mncli I marquis of ExehT, another Plantap;cnet, grandson of 
beauty, regarded as melodious j)rosL‘, iiiid still used in our • Edward IV., pcnslu-d for a liasty word against Cromw’ell 
J*rayor-book, though as a whole King James* Bible, our [ at the same time. He had been heard to say, “ Knaves 
Authorized Version, replaced it in all ordinary church ser- | rule about the king.” 

vices. Ill 1S35 began tlic dissijiulion of the monasteries, | In the latter part of the year 1542 war was declared by 
under the zealous superintendence of Cromwell. Wo may ; Henry against Scotland on account of its tlatholic policy. The 
admit that they were lioiiclcssly corrupt, but iieverthidess '■ young King Janies V. was defeated at Solway Moss, and 
their dissolution claimed that something should replace died broken- hearted, leaving only a little girl as heir to 


them. Their wealtli, p.art of which Jiad been spent on the 
]ieo]de, Henry shared among Iiis courtiers, and the poor | 
snilered great misery. j 

Events now set in a new current. Tim month of ^lay, 
w'itiiesscd the trial and execution of (^ueen Anne ' 
— in less than six months afl<*r the death of her ]}rede- ; 
cesM‘ 1 , Catharine of Aragon — and the very next morning ■ 
saw the marriage of the king to Jane Seymour. Queen \ 
Jane dying on tho 14.th October, 1537, a few days after ! 
giving birth to a son (aftenvards Edward VI.), was sue- ' 
ceeded by Anne, sister of the Duke of Cleves, whom Henry | 
married formally in January, 1540, and in six mouthb ' 
aflerwirds equally fonnally tlivorced. A ])iclnrc hyllol-j 
hein iiad led him to consent to an nnirni which so well | 
suited CromwcH’s Proti'stant policy. When lie privately j 
saa t he princess, who was very ugly and could s]>eak not j 
ji wm*d of anything but Dutch, Henry ivfns(‘d ever to meet I 
her, and (homwell was a marked iinin. Anne retired to j 
Hb'teliingley, in Surrey, mul lived peaceably and comfort- j 
ably upon :i fairly handsome ]n•^lvi.•^ion till her de ith. The , 
remains of her residence still e\id at tla^ /V/zre Q'.e. Palace) i 
Farm tliere. 

Ill InI’iO the Parliament, after enaeting (by the 31 
Henry \'lll. c. 8) the law, iiieiedihle now to English 
minds, tliat the proelamatloii of the king in couiumI should 
heiieefortli lia\e the same authority us a statute, yiassed 
tin- famous Act (ill Henry VIII. e. 14) known by the 
name of the Six Articles, or the Bloody Statute. This 1 
Miilnte, the caus<* of numerous exeeiitions, even of abhoU ' 
ill tin ir robes, with many nobhanen and gentry, was to | 
crush tlie prineiples of the rising called the PUyrimage of 
(I53f>), and pnamilgated the following points of ' 
necessary faith — (1) real jireseiiee; (2) communion in one | 
kind only; (3) perpetuity of vows of chastity; (4) utility j 
of jirivate masses; (5) celibacy of the clergy; and (0) i 
eonfessi^m. So tliat Catholics now informed against I 
l*rr>teslanl.s and Protestants against Catholics, and tlic j 
same tire burned the one for denying th«’ real presence | 
that burned the other for denying iJje king's supremacy, 
(’roniuell was .at this time ruling by sheer t<aTor, tlie land 
• was tnu* mass of s]iies, and lieiuls fell at the slightest oppo- 
sition. But his Avholo pow(*r rested iqum the king, who 
grew more arbitrary every day. His disgust in the mat- 
ti'r of Anne of Cleves fanned the llame of liis impatience 
with the remonstrances of Cromwell, Cramner, ,and tho 
I'rotestant party against the luv of Hu* Six Articles; Jiiid 
suddenly TIenry granted leave to Norfolk, one of Croin- 
wiOTs many bitter enemies, to arrest him for heresy and 
liigh treason, charges utterly futile .and absurd. Tlie pro- 
ceedings w'erc pushed forward step by stc]) with the Cleves 
div«tree. Cromwell had thought to strengthen Ins hands by 
.a law that permitted a man to he condcannetl in attaindfT 
in his absence. This wan f«»r the lirst and only linio put 
into force in his own case. He was thing into tlie Tower, 
1540, a few weeks only .after he had become Earl of 
Essex and lonl high ehainherlain, and on 28lh July was 
beheaded on 'fower Hill. Among the last of tho fearful 
state crimes’ of this ruthless man was the execution of 
Margaret, countess dowagta* of Salisbury, the daughter of 
the late Duke of Clarence, and tlie la^t of tho York Plan- 
lagi'nots. Her real crime to Cromwell w.as that she stood 
at the head of the old feudal nobles, and to his master that 
she was the motlier of Cardinal Pt>le, who had offended the 
tyrant, and who w.a8 hiniscdf beyond his reach. Courtenay, 


tlio crown. I’lio failure of Henry’s efforts to obtain control 
of the Scotch government and marry tlie young queen, Illary 
Stuart, to his son Edward, leii to a renewnil of hostilities in 
the spring of 1 544, wdien Scotland was invaded by a great 
.anny under the Karl of Hertford, which penetrated as far 
as EdinhnrgJi, and burned that capital, with many other 
towns and villages. In tlio preceding ye.ar, also, Henry 
had concluded a new Mlliance wdth the emperor against tho 
FreiiL'h king; and in duly, 1544, he passed over wdth .an 
army to France, with which ho succei-dcd iii taking tho 
tow’ii of llonlogne. On this, however, the emperor nitido 
a separate peace witli Francis; .and on tho 7th of dune, 
151(1, Htairy also signed a treaty with that king, in wdiich 
lie agi*(^ d to restore Ihailogiie and its dependencies in con- 
Kulei.atioii of a ]niyment of 2, 000, 000 crowns. 

In August, 1510, Henry married Catharine How'ard, wdio 
was <if light eonduct. Slie w'as justly convicted of high 
tre.ason and beheaded in Fi'hrnary, 1512. In about a year 
he fonn<l a sixth wife, Catbariiie J'arr, the wddow of l.ord 
Latimer, wli(»rn lie married lOtli duly, 1543, and w'ho sur- 
vived him, thoiigli at our time articles of impeaehment wxtc 
actually prepared .against her by the, king’s order .as a heretic. 
The queen got inlelligenee (J it, and at once protested her 
Protestantism w'us hut feigned to give* Henry tho pleasure of 
so triumphantly cinifnting her. I’he chancellor had actually 
eonio to convey her to the 3 ower w'htai her dexterity thus 
turm-d the king’s purpose (Foxe). As tho infirmities of age 
and disease grew’ upon him, the suspieiousness and impetu- 
<»sit\ of Ids teinixa* acquired additional violence. One of his 
last Imteln ries was tliat of Henry Howard, earl of Surrey, 
who, lieing convicted of treason, was executed JOth dann> 
firy, 1517. Surrey’s father, the Duke of Norfolk, was aUo 
to ha^e snllered on the 2iSth, but was saved by tho deatli 
of tlie king ;it I wo o’clock on the morning of that day. 

Henry w'as empow ered by Parliament to fix the succession. 
His w'il) named Princi* Kdwanl his sueressor, with I'emainder 
to the puinei'sses Mary and Eli/.ahelh, in that order, and 
removed the brand of illogitim.acy from them which he, 
though their father, had cast upon them. Failing issue 
of all these (the case wliich did really happen) Henry de- 
clared that tlie (a<twn should pass to the descendants of 
\\\> sister ^lary (that is to say, to Lady Jane Grey, &e.\ 
implead of the undoubted heiress in th.at event, the young 
M.ar\ ()ueen of Seuts. 

Tile most important changes made in the law during this 
reign w'cre those .affecting ecclesiastical affairs, and of these 
the 2 >rincipal have been already noticed. Along with tin m 
may he mentioned the* statute detiiiiiig the degrees w'ithhi 
wiiich marringe should he law’ful (25 Henry VIII. c. 22). 
3 'Ih* law of real ])rop»‘rty w’as also inntei'ially afleeted by tlic 
Statute <d I’se.s (27 Henry VIII. c. 10), iiiid by the statutes 
which ])erinitted the devise, w'hich Avas not before allowed, 
except by the custom f»f ])artienlar jdaees, of real estates by 
will. 'I’o this reign is also to be .assigned the origin of the 
hankniptey laws. Wales AVas first incorporated with Eng- 
land ill the tAAeiity-seA’cnth a ear of Henry VIIT. ; and Ire- 
l.ind, Avhieh behnc av:is styled only a lordship, was in 1542 
ereeteil into a kingdom. (Fronde's “ History of England, 
from Wolsey to Kli/ahctli,” London, 1869 ; Green’s “Short 
History «J the Englisli Peojde,” London, 1876; Brew’er’s 
“ IJeigii of Henry to the Fall of Wolsey,” London, 

188 L3 

Hi.nuy IX. OK Ex (’.LAND, 111 the crypt of St. Peter's 
at Rome {j^atjre yroUt^ tki Vaticami) is a plqin stone coffin 
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l>parin^' tliis inscription, “ D. O, M. Hcnricus IX., Jacobi 

111., Mapise Rrittaniff, Franc, et Hib., regis films, I)u 3 c 
Eboraccncis, nuncup, Epfia Onticn. ct Vclitorn. S. B. E. 
Vi(’c-canct*llar, S. l^oll. Decanus, SS. Basilica: Vatican, 
archipr. Tusculi obiit ilio xiii. jul. an. mdccjovii. Vixit 
an. i^xxji, in. iv, J. vn.” It is the tomb of “King Henry 
TX.” of England, son of “King James 111.” of Great 
Britain, France, and Ireland, &c., who is better known to 
us as the Old Pretender; and “King Henry IX., Duke of 
York, nuncio. Bishop of Ostia, &c., vice-chancellor, dean of 
the College of Cardinals, arch-priest of the Vatican Basilica,” 
&c., is the lovable and beloved Cardinal York, the last of 
the Stuarts. He sleeps here after his life of seventy-two 
years four months and seven days, which ended at Tus- 
culum ; and near by are the tombs of his father, “ James 

111., ” and his brother, “Charles III,” (The latter is (Jiarlcs 
Edward, the Young Pretender.) 

HENRY Z. OF FRANCE. son of King Robert, suc- 
eceded his father in July, lOfil, being then about twenty- 
seven years of age. Henry’s younger brolher Robert, sup- 
ported by his mother and the counts of Champagne and 
Flanders, eonteiidcd with him for the throne; but peace 
was made by Henry giving to Robert the duchy of Bur- 
gundy. Henry nnin*ied, in lOJ 1, Anne, ilaughter of Jaro- 
sliiv, duke of Russia, by whom lie had several sons, the 
eldest of whom Philip, was crowned at Rlieims in 1059, 
at seven years of age, by order of his father, who died in 
the following year, leaving Philip I. under the guardianship 
of Baldwin, earl of Flanders. 

Hkniiy II. OF Fuani’I', was born in 15 IH; manied 
Cathi^rine do Aledicis in and in 15'17 succeeded his 

father Francis I., whose advisens he iminodialely displaced, 
imd whose accumulated treasures he quickly squandered 
among his mistresses. Soon after his accession he entered 
into an alliance with Scotland and commenced a war with 
England, whiedi was terminated for a time in 1551), Eng- 
land consenting to ahaiidon Bouhigiie bn* a payment of 
400,000 crowns. Though he rcjiressod Protestantism with 
lire and sword in France, he yet sent a considerable force 
to assist Mauriee of Saxony and the German reformevs in 
their struggle against the Emperor Cliarles V. Invading 
I^jrraine ho captured Toul and N’erdun ; and his general, 
the Constable ^lontrnoreney, through the treachery of 
the garrison, took possession of Metz. After the abdica- 
tion of Charles V. in 1550, a truce was signed, but tho 
division of his empire h(?tw(*eii liis brother Ferdinand and 
his son Philip II. caused Henry to recommence hostilities, 
but with results disastrous to France. In Italy the efforts 
of Fran 9 ois de Guise were foiled by tbe generalship of 
Alva, and in the low counties tlu*. Fren<?li anny, commanded 
by the Constable Montmorcuey, was utterly defeated by 
the Spaniards under the Duke of Savoy in the battle of 
St. Quentin, fought 10th August, 1557. In this defeat the 
French incurred a loss of 4000 men, and the constable 
himself was taken prisoner. In 1558 Calais, wdiich had 
been in the possession of England for over 200 years, was 
recovered by France through tlic genius and energy of De 
Guise, and in 1659, by the peace of Chateau Cambresis, this 
town, with Ham, St. Quentin, and Castclet, were left in the 
jtossession of Henry, but he w'as compelled to resign most of 
his own conquests and those of his father Francis 1., including 
190 fortified places. At the same time a doubk; marriage 
was concluded between his daughter Elizabeth and Philip 11. 
of Spain, and between his sister ]\Iargai‘ct and the Duke 
of Savoy. The festivals given on this occasion had a 
tragical end, for Henry was accidentally wounded at a 
tournament by the Count Montgomery, a Scottish noble- 
man and captain of his guard, the broken shaft of whose 
spear struck the king on tbe right eye, causing his death a 
few days afteiwards, 10th July, 1669. He had four sons 
by his wife, Catherine de Medicis, the eldest of whom suc- 
ceeded him as Francis II. 


Henry HI. op France, the tliird son of Henry II. and 
Catherine de Mddicis, was born at Fontainebleau in 1651. 
Ho was placed at the head of an army at tlio age of sixteen, 
and his first campaign was signalized by the two import- 
ant victories of Janiac and Moncoutoiir, gained over tho 
Huguenots, In 1678 his mother succeeded by her in- 
trigues in procuring his election to the throne of Poland us 
the successor of Sigismund Augustus, and he was crowned 
at Cracow the same year. Both king and subjects soon 
became tired of each other, and when after a reign of a few 
montlis Henry heard of the death of his brother, he at once 
left Poland in hot haste, leaving Cracow seci*etly and l>y 
night in June, 1574. On reaching France ho was pro- 
claimed king of that c<»untry under the title of Henry HI. 
He continued the civil war that had been commenced h<*- 
Iwcen the Catholics and the Huguenots; but alarmed by 
the growing power of the latter, he obtained a teinj)orary 
peace by granting liberty of woi-Lsliip and several otlicr 
rights that had been claimed. Tliis exasperated the Catho- 
lics, and Ilcniy soon found he was trusted by neither party. 
Alternately ostentations in his extravagant devotion, and 
cynically and openly shameless in the practice of debauch- 
ery, he boon lost all jiersonal popularity, while his chief 
favourites were as abandoned and unworthy ns himself. 
Ill the outbreak of civil war, known as the war of the three 
Henrys, in which the Catholic leaguers were led by Henry 
of Guise and the Huguenots by Henry oj( Navarre, tbe 
king soon found his party the weakest of all, and he was 
driven from Paris by an insurrection of the populace in 
1588. A seeming reconciliation with the Duke of Guiso 
afterwards took place, but Henry, who had resolved on his 
death, caused him to be murdered, 2yrd December, 1588. 
This act of treaebery, however, only added to his diffi- 
culties, for Paris declared the king had forfeited his throne, 
most of the great towns of France rebelled, and tbe, pope 
excommunicated him. In this emergency he throw him- 
self upon the protection of Henry of Navarre, uho joined 
him w'itli his army, repulsed tlie Duke of Mayennc, tho 
lender of the Catholic league, and the two kings at tho 
head of 40,000 men marched upon Paris and besieged it. 
It was gallantly defended by Maycnne,l>ut would probably 
have been obliged to capitulate when the course of events 
was changed by the action of a fanatical Domiii'can friar 
named Jacques Clement, who obtained admission to the 
king, and stabbed him through the body. Henry died tho 
following day, 2iid August, 1689, and with his death the 
djTiasty of the Valois, wdiich had ruled France for 20 1 
years, came to an end, 

Henry IV., Kino of Fkanfe and of Navarre, was 
horn at Pnu in the Bdarn, 16 th December, 1653. He was 
the third son of Antoine de Bourbon and Jeanne d’Albret, 
only daughter of Henry d’Allirct, king of Navarre, after 
whose death in 1586 Antoine became king of Navarre in 
right of his w'ifc. He was carefully educated in tho prin- 
ciples of Calvinism by his mother, and at the same time 
he was instructed in all knightly exercises, and inured to 
the simple, hardy, and frugal habits of his native moun- 
taineers. In 1609 lie was taken by his motber to La 
Rochelle and presented to the Protestant army there, and 
soon afterwards he took part in the battles of Janiae. and 
Moncouiour. After the assassination of his uncle he was 
acknowledged as the leader of the French Protestants, 
though owing to his youtli the veteran Coligny was in- 
trusted with the virtual command of tho forces. After 
the peace of 1670 he was invited with his mpther to tho 
French court, and a marriage was proposed between Henry 
and Margaret of Valois, tho sister of Charles IX. His 
mother died suddenly 9tb June, 1572, probably from the 
effects of poison administered by her enemies at tho court, 
and Henry became king of Navarre. His marriage was 
celebrated with great pomp on tho 17th August of the 
same yeai’^ and while the Protestants wero thus lulled into 
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jsecurity, the nsTanRcmcnts for their rnassncre wore com- ' 
jilettid, and were carried out on the eve of St. Bartliolomew, 
within a week of the marriage. Henry’s life was spared 
on Ids making a profession of Catholicism, but he was kept 
under close surveillance for about three years. In 1670 
he made his escape from Paris and joined the Huguenots at 
Alen9on, revoking his compulsory conversion and resuming 
the command of their army. In the prolonged contest 
which ensued, ho displayed great courage and military 
talent, and gained such advantages as to induce Henry III. 
of France to conclude a peace making important conces- 
sions to Protestantism. This, however, gave great dis- 
satisfaction to the Catliolic party, and a Catholic league 
was formed which led to a renewal of the war. After the 
murder of llie Duke of Guise the French king was com- 
pelled to seek the protection and assistance of Henry, and 
his assassination in 1689 left the latter, according to the 
Salic law, the. rightful heir to the throne of Franco. His 
claims, however, were rejected by the Catholic j»arty, who 
supported the (Cardinal of Bourbon and appointed the Duke 
of Mayenne lieutenant-general of the kingdom. Henry 
repulsed an attack of the latter at Arqties in October, 1589, 
and on 14.tli March, 1590, he gained the great victory of 
Ivry. The war was contiuued with vai*} ing success during 
the next three years, when Henry began negotiations with 
several of the leaders of the lengne, and was induced, in 
order to smooth matters, to make a public profession of the 
Kotnaii Catliolic faith at St. Denis, 25th July, 1599. In 
Miuch, 1594, Paris opeinul its gates to him, and Rouen 
.and other cities followijtl the example, and four years later, 
in l-'dlH, peace was finally concluded with Philip 11. of 
Spain by the treaty of Vervins. TIkj same year was 
marked by the. prfnnulgation of the famous Edict of Nantes, 
which promised e<jual rights and liberty of conscience to 
Ins Protestant subjects, and then with the assistance of 
Ills able and sagacious minister De Rosny, afterwards Duke 
of Sully, tlio king applied Inmsclf to reform the adminis- 
tration of justice, to restore order to the finances, and to 
promote industry and commerce. In all these departments 
tlic most wonderful reforms were effi'ctcd, and the king 
earned for himself the most devoted admiration and love on 
the part of his subjects. Towards the close of his rcigii he 
was busy in the elaboration of two great projects, one for 
the pacilication of Europe by an arrangement that would 
put an end to the religious wars between the Ruiiian 
Catliolics and Protestants, and tho other of reducing the 
power of the houso of Austria. In the latter project he 
inude immense prepara! n)Tis, hut when about to set out he 
was assassinated by Ravaillac, 14 th May, 1010, in the 
lifty-seventh year of his age and the twenty-first of Ids 
reign. Nineteen attempts liad previously been made upon 
his life, all of wliicli Iiad been frustrated. Henry IV. is 
undoubtedly the most popular monarch that ever sat upon 
the throne of France. l%at he possessed nninerous faults 
and was sadly lax in his morality is unhappily beyond 
disproof, but his great courage, high intellectual powers, 
vivacity, amiability, simplicity of manners, strong love of 
his country, and kindness to the poor, caused his memory 
to be long and fondly cherished by tho French people. 

HXNBY I., BMPEBOR OF OBRAfANY (or, to 
bo pedantically accurate, of thei Holy Roman Emi*iub), 
otherwise called Uenry the Fowler^ was originally Duke 
of Saxony, and a great opponent of the Emperor Conrad. 
Tho latter at bis death, however, having recognized the 
honourable nature of Henry’s opposition while lie, best of 
all men, understood his great worth, was magnanimous 
enough to recommend his foe to be his successor; and 
Henry was actually elected in 918. So little did he anti- 
cipate the honour that the messengers with news of his 
election found him engaged in hawking, whence his sob- 
riquet of the Fowler. Henry was only emperor in pogne^ 
he never was able to get to Rome to receive the imperial 


crown. His actual position, to be precise, was not Em- 
peror, but King of Germany. Ills great deeds were tho 
defeat of the invading Hungarians at Merseburg in 988, 
the seizure of Lothavingia and its conversion into a Gor- 
man fief, his subjection of Bohemia and tho neighbour- 
ing Slav countries, and liis extension of frontiers at tlie 
Dauish expense. T^ss brilliant, but more solid and en- 
during, were his constant endeavours at tho maintenance 
and ima’casc of order and security, especially by the foun- 
dation of new towns and the slrengtlieiiing of old ones. One 
of Lis decrees compelled every ninth countryman by tale 
to go and live in the town nearest to him at the expense of 
tho other eight, there to help in building or fighting. Every 
one was compelled, also, to lay by a third part of his pro- 
duce in times of peaces to bo ready against days of nocil. 
Measures so rigorous, if necessary, show what wonderful 
power over his people Henry tlici Fowler possessed. Their 
confidence in him was rewnrded by the quick growth of a 
powerful hnrghcr class, a bulwark of liberty of inestimable 
value in later eras. 

Henry II,, Emperor of Germany; king in 1002, 
crowned emperor 1014 ; introduced the practice of indi- 
cating the claim of the kings of Germany to the Holy Roman 
Empire }>y calling himself King of tho Romans, a custom 
always followed i)y Iiis siieccssors. He was a Duke of 
Bavaria and of kin to the Saxon dynasty of emperors. On 
the death of the last of that family, Otto III. (Wonder 
of the World) Henry f>f Bavaria hecaine King of Germany, 
1002 ; hut it was fully a year before his supremacy was 
completely recognized. IBs reign was largely filled with 
expelling tho Boles, under Boleslau Clirohrj', from Bohemia 
and Saxony, which they had isoiiquercd. He was success- 
ful, but Boleslau proclaimed himself an independent King 
of Polaiid as soon as liis great ma.st(*r died, Henry 11. 
is often called Saint Henri/ because of his goodness to the 
church. He died in 1024. 

Henry III., EMVEUtnt op Germany, one of the Fran- 
conian dynasty, succedtjed Ids father Conrad II. as King 
of Germany at the ago of twenty-two in 1 089. Ho w'as 
crowned emperor at Rome in 1040. He was one of the 
most powTi/ul of the medinRval sovereigns, put down the 
practice of private war, subdued the rebellious Hungarians 
and Bohemians, and even conquered the papacy itself, then 
claimed by tliree rival popes. He appointed in succession 
no less than four popes (all Germans), with os little cere- 
mony as if they liad been simply bishops. He died in 
1050, bitterly regretted. 

Henry IV., Emperor of Gmimany, was but six years 
old at tho death of his father Henry III. His youth w'as 
passed partly with the Arclibishop of Cologne, partly with 
tho gay and brilliant Archbishu]> of Bremen. In 1005 
he was declared of age to nilc for himself, and his had 
training at once showed itself in quarrels with the secular 
princes one after tho other. The Saxons rose against him 
on his imprisoning their young duke on suspicion of treason, 
and he could find refuge only in the single tenvn of Worms, 
where he tied before their advance. Had the Saxons been 
moderate in their conquest doubtless Henry would have 
been at their mercy, hut their excesses ^vere such as to 
rouse all Germany against them, and Henry soon found 
himself at the head of such a force ns to enable him 
to gain the complete victory of Langcnsalza in 1075. 
It was now Henry’s turn to be so foolish, as to thiw away 
tho results of liis conquest by too gi’cat harshness. Con- 
sequently when Gregory Vll. began to insist upon Henry’s 
obeying his decree condemning feudal investitures on the 
part of the clergy, and the emperor rightly enough resisted 
and defied the pope’s excommunication, he found himself 
deserted by his vassals. He was vriso enough, when tho 
princes assembled at Tribur in 1076 and decreed that if 
ho remained excommunicate during a year he should bo 
deposed, to accept the position frankly. Ho at once 
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jtmrneycd to Italy and Kubiiiittcd to the Immiliatins; penance 
at CiinoKsa, where the stern old pope, tlnaigh it was a 
bitter winter time, forced him to stand bareheaded three 
days ill tlio outer court before he would receive him a*j;:iiu 
into the church. Rudolf of Swubhi had meanwhile been 
elected King of Germany by severnl of the discontenti'd 
nobles. Henry look up anna against him. 'I'lie ])Ope 
eventually recognized Rudolf and again excomninnicalcd 
Henry. Hut the emperor was wiser and stronger now, 
and the weapon failed of its force. Henry replied to the 
excommunication by calling together the iindiites of Ger- 
many, who at his instigation deposed Grc'gory and eh*cted 
the Archbishop of Rcavenna po]»e as Clement HI. (1080). 
The same year also liisfoe Rudelf died in battle. In 1081 
Germany was at his feet, and ho vras able to go to Rome to 
be crowned emperor by the anti-pope Clement III. in 
St. l\!tcr’K, Gregory still bolding the fortress of St Angelo, 
where he was virtually a prisoner (108 I). Tlie ajiproaeh 
of Guiscard and his Normans and the sack of Rome followed, 
and til emperor, retreating before Guiscard, left Italy during 
3085. rflis authority ha<l been thoroughly vindicated, and 
for some time he enjoyed inncli power both in Ocrnuiny 
and North Italy. In 10!M his son (’onrad was inciteil by 
Urban II,, successor of Gregory VII, and inheritor of his 
quarrel with the empire, to rehol xigainst liis father; and in 
10116 came those fearful charges against the emperor at 
the Council <jf riacciiza — charges ))refeiTed by his empress 
herself (his second wif •) of injuries and insults inflicted 
upon her own virtue at her hnsband’s eommand — which 
are utterly incredible to us, and iiuleed nnintelligible, ex- 
cept oil the supposition of the pot>r lady’s insanity. Rut 
tho pope by means of ihcrn cruslied not only Henry’s 
Italian power, but the unliappy King himself for a time. 
He was witli dilliculty persuaded from falling on bis sword. 
Ho relumed to Germany, liowcver, and grudnully recovered 
his German authority, until by JOOl) he was certainly more 
jiower/uJ than ever before. Attliis time he punished Con- 
rfid for his continued treason by the public, recognition of 
his brother Henry as Ids successor, and it seeim'd as if 
his stormy life was about to cIo‘<e in peace. Rut unhappily, 
when the anti-pope Clement HI. died, the emperor was so 
ill advised as not to take the opportunity to acknowledge 
the church-pope, Paschal TI. Consequently, on liis attempt- 
ing to set up a now anti-pojio Pase.hal excommunicated Inin 
and incited his son Henry to rebel against him. Ry treachery 
almost unparalleled Henry lured his futiier, who w’as very 
fond of him, into a castle, shut the gates upon lum, and 
held him so close a prisoner that lie could not obtain materhils 
for shaving or for w^ashing. When he eventually gained re- 
lease his death almost at once followed (1100). His body 
lay in a stone coflin in an uiu*onsecrat«’d cliapel at Sjiires 
till 1111, when the sentence of exeomnumicution was with- 
drawal and it was properly huried. 

Hknky V., Emi*i;uou of Gi.ijmanv, succeeded Ids 
father. As might be expected from his perfidituis treat- 
ment of bis aged fatl'cr — trcatinent ilefendcd by him on 
the necessity of forcing him to a reconciliation with tlic 
church — no sooner was he once firmly seated on the 
throne than ho threw over his papal allies, and was as 
stern a foe to pupal infringements of German liberties 
as was ever Henry IV. In 1110, at tho liead of a large 
army, he went to Romo ami forced Paschal II. to sub- 
mit and to crown him emperor. As soon a.s he departed 
he was of course excommunicated, and so the feud went 
on. But in 1122, when Calixtus II. had succeeded to 
tho papacy, a compromiso was agreed to and embodied 
In tho famous Concordat of Worms. TJie bishops were 
to do feudal homage, but their appointment and ecclesi- 
astical investiture were to remain with the pope. Certainly 
tho pope had the advantage in this settlement. Hemy 
died in 1125, after an unsettled and disturbed reign. Ho 
married Matilda, daugliter of Hoiiry 1. of England; but 


he left no children, and in him the Franconian line of 
emperors ceased. After his death liis widow married 
Geoffrey I’lantageuct, count of Anjou, and bccaino tho 
mother of Henry II, of England. 

IIenjiy VI., EiMPEKun of Germany, one of tho 
Ilohcnstaufcji or Sw'abiaii emperors, succeeded his father 
Frederick I. (Rnrbarossa) in 11S)0. Tho latter died in tho 
Holy Land on a crusade, .and on the nows of his death Henry, 
crowned King of the Romans some years before, hastened to 
Italy to receive the imperial crown. He is interesting to 
us as being the siwcreign into w'hosc hands I.eopold, duko 
of Austria, delivered Jiieliard of tho Lioii-Ueart, king of 
England, whom ho held ])risoner against an enormous ran- 
som, and w’hom he forced, while in eoniiiicmcnt (as William 
of Normandy did ag«?s before to Harold Godwiiieson) to 
swe:ir some kind of lionuigc to him. The exact nature of 
this homage is not knowm, hut it is generally thought to 
have been feudal homage of the crown of England. Ro 
that as it may, so s(»oii as the ransom w’as paid by tlio 
ICnglish j)i‘ople and Richard was free, there was no moro 
question about this absurd homage. Henry VI. died in 
1 197. Although he faih'd iu his endeavour to maki*. the 
crown hereditary, yet his son eventually succeeded liim as 
the famous Frederick II. 

Henry VII., Emfeuou of Germany, was a count 
of Luxemburg eJioson to succeed Albert 1. at his dealli, 
bec.'iuse tin? I'Joetors were jealous of the power wliieh Albert 
bad managed to give to his owm state of Austria. Ih*nry 
married his son to the ludress of Roheniin, thus founding 
tho long line of Luxemburg sovereigns of that kingdom. 
Ho seemed to be about to restore the enqiiro to its lormer 
greatness. For one thing he revived the custom of Italian 
coronation. Henry of Luxemburg is, iiuh'cd, Dante’s hero 
(“ Purgatorio,” sxxiii. 45, “ Paradiso,” xvii. 82, and xxx. 
137). This deseent of his in 3310 into Italy, so begged 
in vain of Jiis father, stirred to its deepest tlic iieart of the 
poet, longing for tlic unity of his Jistracti‘d country, ami 
liojiing to litlaiii it through the empire. He hastened to 
meet him, and urged him not to linger so long in Lombardy, 
but push forw'iiid to Florence, He himself went forward 
to yjrepnre tho way, and from thence w'rote that remarkable 
cpihtlc, “From the sources of the Arno, on the Idth May, 

1311, ill the first year of the happy journey of the divine 
Henry into Italy,” whieli we still possess. He e\ en cries 
ill his ecstatic way, at the close of the letter, “ Rehold tho 
Lamb of God wJio taketh aw'ay the sins of tlie wwld.” 
Henry w'as tho prinec whom Dante Imd in his eye in the 
treatise “l)c Monareliid,” of wliich Milmaii says (‘‘Latin 
Christianity”), “Neitlier Danto nor liis time can bo 
understood but tlirougli this treatise.” Tho “ divine and 
triumphant Henry” did in fact make a splendid progress 
through Italy, was crowned with the iron crown at Lom- 
bardy and the golden crown at Rome (1312), and cveTy- 
w'hcre partially restored a long-lost order and authority. 
Rut lie suddenly wckened and died at Ruoncoiiv(*n1o, 

1312, and liis end >vus universally attributed to poisiiii 
administered by a Doiiiinicati monk in the sacrament, by 
order of the Avignon Pope Clement V., tho emperors 
secret enemy — the “ Gascon who so cheated the noble 
Henry ” (Dante’s “ Puvsidiso ”). Dante, finishing the “ Gom- 
media Divina ” at the close of his own life, depicts (“ l*ura- 
diso,” xxx.) the emjity seat of Henry in highest Paradise us 
awaiting him already in 1300, the date given to tho vision 
— depicts also the end of Clement V., wlio will be thrust 
head first on top of Roniface VIII. (“ Inferno ” xix.) when 
the latter has sunk siilficiently deep in Malebolge. 

HENRY OF HUNTINGDON, an ancient English 
historian, the son of Nicholas, a married priest, was born 
about the end of the eleventh century, and was educati‘d 
under Alcuin of Anjou, a canon of Lincoln Cathedral. He 
was made archdeacon of Huntingdon some time before 
1123. He composed a general history of England, from 
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the earliest accounts the death of Stephen, 1154, in eight 
hooks, puhlibhed by Sir Henry Savilh! among the “ Angli- 
carum Kerum Scriptores post ItcJam” (folio, London, 
ICOl). TJic exact time of his death is not known. There 
is a good Englisli translation by Forester (London, 1853). 

HENRY* MATTHEW* an eminent nonconformist 
divine, was born at a farmhouse in Flintshire, 18th October, 
1502. Ilis father left the Church of England in conse- 
quence of ills refusal to subscribe to the Act of IJnifonnity. 
Matthew Henry received the principal part of his education 
under Mr. Doolittle of London. In 1685 ho commenced 
the study of the law in (Jray’s Inn; but he soon relinquished 
this profession, and, after being ordained in 1687, settled at 
Chester .as minister of a dissenting congregation. In •1712 
ho loft Chester, and heeame the minister of another conp’c- 
gation at Hackney. He died on the 22nd of June, 3714. 

'riic work by wliich 3Iatthew Henry is principally known 
is his “Exposition of the Old and New Testaments,” which 
originally aj)pr*arod in five vols. folio in 1710, but whicli he 
did not live to complete beyoml the Acts of the Axjostlcs. 
He was also the author of various works, of which tlic 
principal are, “ Inquiry into the Nature of Schism ; ” “Life 
of I’liilip Henry;” “Scripture Catechism;” “Coiniiiuui- 
caiits’ Companion;” “Discourses against Vice and Tro- 
fancncss ; ” “ Method of rrayer ; ” and nmnerous sermons 
on separate subjects. Ilia “ Exposition ” has enjoyed great 
popularity, and is even now oeeasionally r<‘printed. His 
miscel1ant‘ous works were republished in London in 18.30. 

HEPAT'IC (Or. Iirpury the liver), a lerni of very 
general use. in an.atomy and nn*dicinc as applied to the 
liver and its various functions and aflectiojis — as tho 
h(q)nlic duct and the hepatic artery, situated between tho 
lobes of the liver; hepatic vein, the hepalie vessels; liepatic 
glands, which receive the veins w'iih in tho liver; hepatic 
plexus, a kind of eonvolnta connected with the vena port® 
and the he]>atic vessels ; hepatic glands, which receive tho 
absorbents of the liver. 'I'he term is also frequently ap- 
lilied to mincralogical objects, from their' rcsemblauee to 
the dark blood-red colour of the liver ; as hepatic pyrites, 
or hepatie. sulphuret of iron, a variety of prismatic iron 
pyrites which on exposure to the weather receives a 
bro^Yll tarnish, and through oxidalluu becomes eventually 
decomposed. 

HEPAT ZC CIN NABAR is cinnabar mixed with 
idriallto (an impure bitumen), clay, and carlionaccous 
mail or; it is compact and slaty, dark-red to iron black, 
and is the mercure sulphur of Hauy. Spccilic gravity, 
about *7. It occurs wnth cinnabar. 

HEPATZCiE are niiimte moss-like plants, constitut- 
ing with mosses the group Muscinc®. All tluj plants be- 
longing to this p-oup exhibit a well-defined .'ilternation of 
generations. The 8])orc gives rise to a vege.tative structui-e, 
which is provided with sexual organs, and therefore cjdled 
the sexual generation. From this first generation, as a 
result of fertilization, a structure entirely unlike it arises, 
still however united to it and nourished by it ; this is tho 
sporofjonium. The sexual generation is the self support- 
ing vegetative structure, commonly recognized as tho scale- 
moss, liver-wort, &.C., while tlio asexual generation or 
sporogouimn is generally known as tho “fndt.” Tho 
vegidative strncture is cither a flat Icaf-liko body (tbolluid), 
or it is moss-like in having a stem with leaves (folioso). 
Tho leaves, however, diilcr from those of most mosses in 
not having a mid-rib, and being cleft at the apex or 
rounded. Tlie mode of growth is bilateral, the folioso 
forms even showing a tendency to a distinct upper and 
under surface. Hepatic® are multiplied asejcnally by the 
thallus or stem dying oil, and tho new shoots becoming 
thus independent, or they arc propagated by peculiar buds, 
.called ytmmoi. Single colls in the margin of a leaf may 
detach themselves ; or cup-shaped bodies nro formed on tho 
n])per side of tho flat thallus^ and from the base of these 


arise liair-like growths, the apical cells of which become 
largo, and full out as gcnmi®. The sporogonium remaiiis 
within the wilyptra till the spores are ripe ; it iJien usually 
breaks through, instead of cai-rying it up with it ns in 
mosses, by llic formation of a long stalk, and bursts in 
various inodes to allow of the dispersion of the spores. 
Spiral threads called clalcrs are found mixed W'ith tho 
spores in most hepatic®. 

Hepatic® are generally divided as follows: — (1) Antho- 
ccrote®, in which tho sporogonium contains a ceiitiul 
thread-like column (tho columella), and its wall splits into 
two valves ; (2) Monocle®, in which Ihert* is no columella, 
and the wall splits by one line ; (3) Riccic®, in which the 
sporogonium has no columella nor <*laters, and the spores 
arc set flee by the decay of tlie cell-wall; (4) Marchaii- 
tie® (liver-worts), in which the sporangia arc home on tlm 
under side of stalkcsd niccptacles, and burst at the apex 
with teeth, or are four-lubcd, or furnished with a lid; 
(5) Jniigcrmannie® (scale- mosses), in which the sporo- 
goniuin splits into four equal valves. 

HEPHAIS'TOS t)r HEPH.ffiSTUS* the god of lire 
in the Greek mythology, was the son of Zeus and Hera, 
Apollo was tlio god of sunliglii and w'armtli and vivifying 
bent, Ht'phaistos, like the Latin Vulcan (Vnlcunns), was 
the god of that fierce flame which the .ancients believed 
raged everywliere below earth, now and tlien finding 
terrible vent in Etna or N'esuviiis, whence these mountuijis 
are culled by tho Italians volcanoes. These are the chim- 
neys of the forge of ITephaistos, where, surrounded !>y tho 
Cyclopes and other such swarthy helpmates, ho fashions ull 
kinds of wondrous metal-work. 

Once, Homer n'latcs, Jiephaistos intervened in one of 
the per])etual i|uan*els between Zeus and ^cra, and spako 
so warmly in clefenco of his mother that Zens flung him 
out of Olympus. All day he fell, and in the evening 
crushed do\vn in Lemnos, lumiijg himself in the fall. At 
tho end of the first book of the Iliad he alludes to this to 
stay a rising quarrel against his all-iwwcrful father, and 
himself carries round the loving-cup to complete his work 
of pacification, — 

“ A laiigliter never-left 

Shook all the blnssoil deities to see the lame bo deft 

At that cup-service.”— Jivmer, 

Later j)uets make his fall from Olympus the action of Hera, 
disgusted at his being born lame and diminutive; and 
make him ])hingo into tho sea, where Thetis received him 
in her arms and harboured him beneath Ocean for nino 
years, 'I’his timo he. spent in fashioning wondrous works, 
with 'which, aided by Dionysus, the god of wine, he gained 
rcadmittance among the Olympians. This form of the 
h'gcnd no doubt arose from the considt'ration of the ])osi- 
tioii of volcanoes as known to the ancients, cither rising 
from tho bosom of the sea or by the verge of the shore. 
Every now and then, too, a fre.sh tire-mountain would arise 
from the deep, as has also happened in our own time. I'iic 
lainenefcs signifies, of course, the unsteady flicker of flame, 

Tho work of Hephaistos w.as not limited to metals. II<j 
built the homes of all tlie gods in Ohiiipus, lie fnshioiicd 
iho thrones of Zeus and TTera, the shield of Achilles, &c. 
In the Ilia«l Cluiris (gi'.'iceful loveliness) is his partner - 
Hesiod (w’ho divides tho Graces) allots him Aglaia, tho 
youngest of the llireo; but the Odyssey .and poets in gen- 
end make him the hiisliand of Aphrodite herself. In every 
case the union of skill with lovcline.ss is aimed at. Also,, 
as might be foreseen, mere skill is not sufTicient to fix 
the afl'ectioiis of beauty ; consequently Aphrodite is by no 
means constant. Her mftst constant admirer was Ares, 
gt»d of battle — perennial union of love and war; and onco 
lIelio.s, tlu! sun-god, rising high in heaven and ^scoverlng 
the pair from above, hastened to tell Hephaistos. Ho, hav- 
ing in readiness a wondrous net so fine as not to bo felt* 
and 50 strong as not to bo broken nor cut, quickly cast it 
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over tl»! two as tlioy lay. Then culling all the gods to- 
gelhcT 1 m‘ exposed lliein, regardless of his ownmortiHcatioii, 
to their miiversal laughter. Vulcanic soil, whim it has 
been disiutcgriited by the sun and rain, is most fruitful. 
Vesuvius and Etna arc vast vineyards. Ilcphaistos con - 
sequently developtrd in later myth into a friend of Dionysus, 
god of ti»c vine, and indeed in general as a god favourable 
to luxuriant growtli. When Prometheus stole fire from the 
foot of the volcano Moschylos in Lemnos, and gave it to 
mortals, hitherto ignorant of its blessings, Hepbaistos it 
was who nailed the transgressor alive to a rock in the 
Caucasus, hy the permission and indeed by the command 
of Zeus, there perpetually to have his liver guawed by an 
eagle. 

HEPIAL'lDiC is a family of moths dislinguislied by 
tile obsolete proboscis, the wings being dcHexcd, long, and 
narrow, and by the very short auteiinte and long bodies. 
Their larvDC live in the interior of vegetables, on whieh they 
feed, or in some instances they live in the ground, and feed 
upon the roots of plants. The principal genera contained 
in this family ai*e Hepialus (Ghost-.motji), Cossus ((jIoat- 
MOTii), lilacrogaster, and Zcuz(*rji. 

HKP'TACHORD (tvr. hvpta^ sevi'n ; and chonhi, 
chords), a system of seven musical sounds, whieh, among 
the classical ancients, implied two eoujunct tetrachords. 
The interval of the lioptacJiord was equivalent to our 
seventh. Iji ancient jioidry the word significid certain 
verses that were sung to tlie music of seven chords ; that 
is, seven difl'erent tones or notes. In this senf>e the term 
was gein'rally applied to the lyre when it had but seven 
strings. 

HSP'TAGON. a plane figure of seven sides and seven 
angles. A regular b(‘ptagoii is that of whieh all the sides arc 
equal to OTIC another and all the angles arc equal to one 
allot her. Ko geometrical means of constructing this figure nro 
known. The ordinary melhods of Eucli<l fail in the attempt 
to inscribe it in a circle or to describe it about a circle. As 
it may be divided into seven triangles by lines meeting in 
its centre, and as the three angles of each of tlicsc triangles 
arc equal to two right angles, 
the whole seven sets of angles 
are equal to fourteen right 
angles. Jiut all the angles at 
the centre are manifestly equal 
to four right angles; the seven 
angles of the figure arc there- 
fore equal colh'ctively to ten 
right angles (1I00“), and each 
angle of a regular heptagon is 
therefore 12H*57'^. Also, since 
a circle of suitalde radius will 
Kognlar Heptagon. pass through all the points of 
a regular lieptagoii, as in the 
figure, each side of the heptagon will subtend au arc 
onc-scvcntli of the who^- circumfereiiee in length. But 
as the whole circumference is equal 300”, each side 
of the heptagon subtends an arc (or an angle) of a little over 
61*428°, whence the heptagon may easily be experimentally 
constructed by measuring oil* arcs of this length along the 
circumference. 

HBP'TAltCHY (Gr. hepta^ seven ; arche^ govcmmetit), 
& rather absurd and now antiquated method of describing 
the state of things in Britain immediately succeeding the 
English Conquest. In the first place a heptarchy would 
correctly mean, not a division into seven governments, but 
» government by seven persons — a variation of an oligarchy 
(Gr. oUgoi)^ or governnient by a few. But what is more 
fundamentally wrong about it is that then* never were seven 
nettled states in England in Old English times for long to- 
gether. There were often more than seven principal states 
(always many more, if we reckon in the small kingdoms 
•abject to larger ones), and sometimes less than seven, and 


it is not easy therefore to bo sure vdiieh seven we are to 
select. The usual list would probably be Kent, Sussex, 
Wessex, Essex, Northumbria, East Anglia, and Morciiu 
l»ut Kelli and Sussex merged into Wessex, East Anglia 
into Mcreia, and afterwards into Wessex, and Northumbria 
was made up of Bornicia and Deira, for a long time quite as 
mueli separate states as Sussex aud Wessex. The true way 
of regarding this period is to take it as successively repre- 
sented by the overlordships of Northumbria, of Mercia, 
and finally of Wessex; usually, indeed, under the more 
or less aeknonledgcd sway of a bretwalda, and not as 
an usheiiiblago of contemporary sovereign states. See 
Enci^axi) {//istortf), 

HEPT'YL or CEN'ANTHYLrtbe radical of heptylic 
or amantbylic alcohol, having the formula Acetate 

ofheptyl (Cj^H^yOo) is a light oily liquid of agreeable odour, 
boiling at 1 C. (356° Falir.) Chloride ofheptyl (C^Hjr.Cl) 
is a colourless liquid of agreeable odour, burning with a 
smoky, green flame, and boiling at 150“ C. (302° Falir.) 
JTydrate of hcptyl (C7lI,oO) is heptylic or oinanthylic 
alcohol. It is found assoeiated with amylic alcohol or 
fusel-oil in the brandy distill<‘d from the marc of grapes, 
after the juiee is express(*d. It may also be obtained from 
the ricinoleic acid of castor-oil, or from enanthol (C7II14O) 
by the addition of hydrogen. It is an oily liquid, insoluble 
in water, and boiling at 173“ C. (343° Fahr.) Hydride 
of keptyl (C7HJC) is found in American petroleum, and in 
the oils obtained by the distillation of cannel coal at a low 
tempemture. It is a mobile inflammable liquid, of pleasant 
odour, boiling at 38“ C. (208° Falir.) 

HEP^TYLENE or CENAN'THYI«ENE (C?!!^^), a 
hydrocarbon found in the light oils obtained by llie distil- 
lation of the Boghead mineral. It is a colourless oil with 
a peculiar odour of garlic, and boils at 95“ C. (203“ Fnhv.) 
With chlorine, bromine, aud iodine it. forms chloride of liep- 
tylenc (O7HJ4CI,,) and chlorheptylem*, (CjIIijCl), bromide 
of lieptylenc (07lI,4Brg) and iodide of hcptyletie (Cyll^gl). 
lleptyl also combines with ethyl to form heptyl-ethylic etlier 
or ethyl-oenanthylic ether (CjJIg^O). 

HE'RA» the ()uet;u of Heaven in the Greek mythology, 
to whom tlie Latin rJuno was made to corre.si»oud, carried 
her chief attribute in her very name ; for this is nothing 
cl.se than mistress or rjueen. The Roman hcrus (master) 
and hera (mistress), aud otir ow'n w'ord for the young 
master, the future lord or squire, heir (he who inherits), 
preserve to ns the Greek mi^uning. We trace it in Ilera- 
kles, &c., and in fact it is one of those mysterious Alt Y ax 
Roots common to the speech of all that vast majority of 
the civilized hnman peoples of whieh we ourselves form one 
iiuit. Scholars represent it by the approximate crude form 
Y^ohau, with the sense grasp, seize, hold, &c. 

Hera, like Zeus, was a child of Kronos and Rhea. 
Swallowed at birth by Kronos, like all his other children, 
she, like them, was aherwards released, and was sheltered 
by Okcanos and Tetbys, secretly uniting herself afterwards 
to her brother Zeus. This is Iloiiieris account. But later 
poeds could not throw away the opportunities of the mar- 
riage of all marriages, and accfirding to them this was 
celebrated with the greatest splendour, all the gods giving 
presents, and Gaja (the Earth) for her gift presenting the 
tree of the golden apples, which was then planted at the 
foot of Athis and watched by the HK.srKUiDics. Zeus is 
made by some poets to have maiTied other divinities, as 
Themis, Metis, &c., before Hera; po.ssibly an attempt to 
reconcile some idea of dignity and purity with the sensu- 
alities wliicli many conihiucd legends had seemed to attri- 
bute to the god. When one tribe held Zeus married to 
Metis alone, and another to Themis alone, and another to 
Demetev alone, while many more held him married to Hera 
alone, the manifest result of a combination of all would 
be the nbominablo and revolting infidelity which to super- 
ficial students degrades the fine Greek myths, or successivo 




UERACLES. 


129 


HEBACLIUS. 


marriages, as above suggested. But with Hera there is ! 
never any suggestion of the sort. She is always the truly 
dignified |>artner of the father of gods and men, unspotted by 
calumny. Level with Zeus by birth, she oftentimes refuses 
to yield to him; hence arise bitter quarrels, which, liow- 
cver, are never pushed so far as to lessen mutual respect. 
Homer relates (Iliad, i. that once Zeus was so far 
•enraged os to chain Hern by hands and feet, but that was for 
intended treason against himself. Pride, as becomes so 
exalted a deity, is the failing of Hera. Her favourite bird 
and emblem is the proud peacock, haughty and splendid, 
and she is attended by the glorious rainbow-goddess, Iris. 
Hera is the goddess of marriage and of childbirth in family 
iife. By Zeus she was the motlier of Hephaistos, Ares, 
and Hebe ; and excluding Aphrodite, was the only mari'ied 
goddess in Olympus. Her suprcm.acy over the other god- 
desses in rank is unquestioned. The stories about lier, 
beyond tliose relating to her quarrels for supremacy, are 
exclusively confined to persecution of the fruits of her 
liushand 8 infidelities, as in the legends of lo, of ITkuaklks, 
of Ba(‘C 1 ius, &c. She also ajtpears in the myth of Jas<in. 

Clearly the origin of the worship of llcra lies in the 
porsonificatioii of fruitfulness as coming from the sky. 
Zeus was the open sky, Hera the atmosphere. Wlirn they 
mot in clouds upon Mount Ida fruitful rain fell upon the 
earth; when they quarrollcd the thunder rolJcd and the 
lightning flashed, till the goddess yielded in angiy tears, 
which poured down in a fierce deluge from tho lieaveiis. 
But soon tho blue sky gladdened men once more, and Zeus 
and Ilcra w’ore at p.ca«*e again. 

HSRACXiES, Hfi&ACZaSiIDAi!. Sec HKKAKT 4 ES, 

H ('.KAKLKID.K 

HERAGXEUM, a genus of plants b<'longing to tbe 
order llMiiKiAAFKiiA';. IHracleuvi fiphontiylium (cow 
parsnip) is a native of Europe, and is found plentifully in 
ilie meadows and hedges of Great Britain. It affords 
wholesome and nourishing food for cattle, and is collected 
in Sussex for fattCTiing hogs ; hence it is soinetiines called 
hog-wced. The seeds of the plant arc diuretic and stom- 
achic, and exhale a powerful odour. Ileracleum jnihescens 
is a native of Kurdistan in shady places, and of the Cau- 
casus in alpine places. The young shoots arc filled with 
a 8we(!t aromatic juice, which is eaten by the natives of the 
Caucasus in a crude state. JJerachum Pifrcnaicum is a 
native vi the Eastern and Central Pyrenees, and of Italy. 
J/eracleum ffigautmm is often cultivated on account of its 
nohle-looking aspect, reaching a heiglit of 10 or 12 feet. 
It is a native of Siberia. 

This genus belongs to the. tribe Peucedancro. The petals 
are often radiant. The fruit is compressed, with a w’ing- 
shaped margin ; and tho vittas are solitary, shorter than 
the fruit. Tlie plant is generally hairy. There are seventy 
species, mostly natives of tho north temperate regions of 
the Old World ; one is found in North America, and a few 
in the mountains of East-ern India and Abyssinia. 

HERACLr TUS or HXRACLSrTUS (Ilcrakleltos) 
of Ephesus belongs to the school of tlie Ionian philoso- 
phy. He is said to have flourished about b.c. 600, and 
he died in the sixtieth year of his age. Tho title bo 
assumed of “ self-taught ” refutes the claims of the various 
masters whom he is said to have hud, and tho distinguished 
position that ho held in political life attests the wealth and 
Instre of his descent. The gloomy haughtiness and melan- 
choly of his temperament led him to despise all human 
pursuits, and lie expressed unqualified contempt as well 
for the political sagacity of his fellow-citizens as for tlie 
speculations of all other philosophers, as having mere 
learning and pot wisdom for their object. He declmed the 
supreme magistracy of Ephesus, which his fellow-citizens 
warmly pressed upon him, allowing, however, his brother 
to rule in his stead. Of his work “On Nature,” tho 
difficulty of understanding which obtained for him the 
VOL. VII. 


surname of “the Obscure,” many fragments are extant, 
and exhibit a broken and concise style, hinting rather thou 
explaining his opinions. 

The physical doctrines of Heraclitus formed no incon- 
siderable portion of the eclectical system of the later Stoics, 
and in times still more recent there is much in the theories 
if Schelling and Ilcgel that presents n striking though 
general resemblance thereto. The main positions of Hera- 
clitus, BO far as we can gather from the scanty frag- 
ments that remain, are that (1) although the senses fre- 
quently betray us they do so because they talk to ignorant 
ears — the senses tell truly, tho ignorant mind perceives 
wrongly ; and that (2) the mind when not nourished by the 
senses can have no true knowledge. Hegel claims to be 
his direct successor and expounder; for that astonishing 
paradox whicli is the flower and outcome of Hegelianism— 

“ Being and not-bcing arc tho same ” — is but a translation 
to modern language of the third doctrine of Heraclitus, 
(3) “ All is and is not, for though in truth it does come 
into being, yet it forthwith ceases to be. All is motion, 
all is a becoming^ not a being.” The unstable h'ire he took 
as the primordial element, if tliere were one — the true 
godlike,* the owe or arche in whicli all things participated. 
He saw the flux and reflux of things wliich produce pheno- 
mena by tho union of contraries; — 

“ All IS chftnging, yet abiding. 

Dentil is over giving life; 

I'nder wenkiiess power is hiding, 

Love is in tbe midst of strife, " 

Jn confusion order ’s rife.” 

— 4 - 1 . J. mis. 

Or as another writer of our time puts tho same ancient 
truth:— 

“ Evil things not long are single; 

’Tis the dark hours bring the light, 
iiiightlcss atnms fashion sight, 

Discoids still lor concord mingle.”— CVd/. 

In contrast vrith this change, without which no earthly 
phenomena can exist, this great philosopher taught the 
permanency of the owe, the supremely harmonious being in 
whom all contrarie.s blended, the Eternal Immutable. 

This teachings of Heraclitus so often took a melancholy 
turn as lie enforced the mutability of things, tliat he was 
nicknamed tho “Weeping riiilosoplier;” or perhaps this 
was but a contrast with his successor and avowed anti- 
thesis, the “Laughing Philosopher,” Democritus. The 
fragments of Heraclitus liavo been collected from Plutarch, 
Stobscus, Clemens of Alexandria, and Sextus Empiricus, 
and explained by Schleiermucher in Wolf and Buttmann, 
and elsewhere. 

HEBACXIUS, one of the best of the Greek or By- 
zantine emperors (610-41), wms born in 575, tho son of 
the patrician Ilcraclius, governor of Africa under the much- 
hated Emperor Phocas. He assisted in dethroning the 
latter in 610, and was proclaimed emperor in his jilace. 
Ho applied himself to reform the lost discipline of the 
army ; he renewed the tmeo with the I-ongobards of Italy, 
and held his own against the Avari, who had invaded 
Thrace and had advanced to the gates of Con.stantinople. 
These barbarians retired across the Danube in 619, loaded 
with prisoners and booty. The Persians meantime invaded 
Syria, dev.astated .Jemsalem, and made an irruption into 
Egj^pt, in consequence of which the large supplies of com 
which that country used to send to Constantinople were 
stopped, and the capital was afflicted by a severe famine. 
Another Persian army had advanced through Asia Minor 
to Chalccdon, hut Heraclius induced the commander to 
withdraw, and sent ambassadors to treat of peace with 
Khosni, or Chosroes IT., the Persian king, who spumed 
his offers, and summoned Heraclius and his subjects to 
abjure Christ and pay worship to tho sun. Heraclius, 
roused by this insult, collected an army, and mkrehod 
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against the rersluns, whom he defeated in a saccession of 
brilliant campaigns, and pursued them as far as the Tigris, . 
in G22-27. The first year of the expedition of Hcraclius i 
against the l*erbiaTis was the same in which Mohammed i 
openly assumed tho character of prophet and legislator, i 
after his flight to lifedina. Khosru was at last dethroned i 
by his son Sirocs, who concluded peace with Heraclius. i 
At this time ho was the most splendid and renowned . 
prince in the world. But a sort of lethargy now seized 
him, and tho latter years of the reign of this emperor were 
]kasscd amid theological controversies. Heraclius supported 
the doctrine of tho Monothelites, who taught that the 
liuinan nature in Jesus Christ w'as entirely passive under 
the will of his divine nature. Pope John IV. (Italy being 
now fjuite independent of Constantinople), assembled a 
eouucil at Borne in (140, which condemned the Mouothelitcs. 
^leaniiine the Arabians, after the death of Mohammed, 
end under the caliphate of Abu Bekr, invaded Syria, Pales- 
tine, and McsoiKjtamia, and under the following caliphate 
of Omar they coiupiered Egypt and Cyreiiaica. Heraclius 
was unable to opyiosc the torrent of Arabian courage and 
fanaticism ; he sunk deeper into inactivity and slotli, and 
died of dropsy in February, (ill, after a reign df tJiirty 
years. From that ejiocli the decided t hough gradusd* 
diiclinc of the Eastern Empire may be dated. 

HBRAlCT.glTi ^ the descendants of ITeraklcs. 
Aeeovding to tradition, after tin; death of Herakles, his 
children look refuge in -Mtica, in order to cscajie the per- 
secution of Eurystliens, and they were liospitahly received 
by 'rhesous. \Vith tJie assist anec of the Athenians they 
dejeated Enrystheus, and after tlie battle they are said to 
have obtained pobsession of the w hole of Peloponnesus ; but 
they had not remained in the country long before a j>csll- 
lenco again drove tls'in back to Attica. They attempted 
soon afterwards to march again into Pelopoimesns, but 
were met at the isthmus l>y an army consisting of Area- 
ilians, lonians, and Aclncans. In a single buttle with 
Echeuios, king of Tegea, Hyllos, the eldest son of Herakles, 
was slain, and tho IIerakleid» promised not to invade 
Peloponnesus for a Imiiured years. They retreated to 
Doris, where they obtained a considerable army to assist 
them ill the recovery of their dominions. With the aid of 
an Jiitoiian chief named Oxylos, lb'*y crossed from Nanpak- 
l<»s to the southern side of the Corinthian Culf eighty years 
after the Trojan Wav. The Dorians under the command 
of the Ht'rakleid princes speedily eonqncreil l*oloponnesns, 
except Arcadia and Acluea. lilis on tho gulf of Coriiilh 
was assigned to tho ACtolians under Oxylos, the rest of 
the l*olo])oniiesus was divided among the Dorians, and the 
old inhabitants were obliged to emigrate, or were reduced 
to the state of Hioi^dTS. 

Snell is the traditional account of tliat important event 
in Grecian history, usually called “ theietuni of the Hera- 
kleids,” by which the Dorians obtaiin‘d possession f»f thc! 
greater part of the Peloponnesus. 'I’liougli the general 
tradition assigned tl complete conquest of Peloponnesus 
to the suns of Aristomachiis, the deseiaidant of liernkh's, 
it appears probable from other traditions that the greater 
part of tlio Peloponnesus was not reduced by tlie Dorians 
till long afterwards. 

HSRAKLEI'TOS. See liKnACLiTU.s. 

HB'RAKLES (JJerahlcs\ a demigod (ultimately a god) 
of the Greek mythology, is a source of tho most splendid 
tales of force and courage which have been produced. W^e 
must not indeed consider Herakles as jmrely a Greek crea- 
tion. His legends are far older. Ho is tho viviilcation of 
the Chaldaic division of thc heavens into the twelve signs 
of the zodiac. In fact, tho Babylonian Isdubai* or Gis- 
dhubar is, as ll-.c Rev. A. II. Sayce shows (“Babylonian 
Literature,’* London, 1870), a solar liero, and his twelve 
labours were the ojiginals of those of the Greek Herakles, 
who Was himself the 'ryrhiii sun-god, Melkarth : — 


‘^The lion that Gisdliubar slew it the lion of Nemea; 
tho winged hull that Ann made to revenge tho slight of 
his daughter Istar is the bull of Crete ; the tyrant Ehum- 
baha slain by GIsdhnbar in * tho land of tho pino trees, tli& 
seat of tlie gods, tho sanctuary of the spirits,’ is the tyrant 
Gcryon ; thc gems borne by the trees of the forest beyond 
‘ the gateway of tho sun * are the apples of the Ilesperides ; 
and the deadly sickness of Gisdliubar himself is but tho 
fever caused by the poisonous tunic of Nessus.” 

In ways such as this it is becoming abundantly clear 
that thc germs of much of tho Greek pantheon and mytho- 
logy, like tho germs of Greek art, were primarily derived 
from Babylonia and Assyria tbrongh the hands of the 
Phooniciaiis or the nations of Asia Minor. The results of 
Assyrian rese.arcli have thus proved themselves important 
not only to the biblical student, but to the Greek scholar 
as well. 

The legends of Herakles undergo a most marked differ- 
ence when we pass from Homer and tho earlier poets to 
tho later writers. Homer and tho most ancient poets 
make him simply a man of gigantic force, son of Zeus by 
an aiiimir with Alkmcnc, thc promistsd wife of Amphitryon, 
and granddaughter of Perseus. Alkmeno was deceived by 
Zeus coming to her in tho form of Amphitryon, absent on 
a warlike expedition to avenge the death of her brother — 
a price at which she had set her hand. Grateful to tho 
supposed victor, Alkmcnc yielded to Zeus; but was alarmed 
to fintl the true? Amphitryon return the next day flushed 
with victory to claim his reward. Alkmene prudently kept 
her own eouiisel, and in due tinn‘ gave birth to two boys, 
who were called Herakles and ijdiikles. Meanwhile Zeus 
boasted to tho gods that he was about to become tho father 
of one who would rule the race of Perseus. Ilera, stung 
by jealousy, induced him to swear that the boy born that, 
day of the race of Perstms should rule as he bad said. Sho 
at once hurried to exert her powers over childbirth, on tho 
one hand holding back the birth of Herakles, on the otlier 
hastening by two months thc hirtli of Enrystheus, son of 
Sllienelos, a Perseid, Zeus was enraged, but was power- 
less to violate his oath. Nevertheless, by his direction 
Hermes brought thc baby Herakles to Olympus, when 
Hera, pleased with thc eliild, and not knowing whose ho 
was, ]mt him to her breast, so that witli thc divine milk 
he drew in great draughts of strength, sncli as mwer elso 
fell to the lot of mortal. Discovering tho trick Hera 
detennined to destroy him, and sent two serpents; but 
thc child rose in his cradle and strangled them with his 
baby fists. He grew up killing lions, and alas sometimes 
men also, instructed by Ampliitryon, a great charioteer, 
Autolykos, supreme in wrestling, Casti>r, in armed fight- 
ing, Eurytos in archery, at which ho became most expert 
(Iliad, v, 395 ; Odyssey, viii. 224), and Lino.s in rnu-sie. 
T.inos ho slew in a fit of boyish rage, which ho bitterly 
reiiented, for bis heart was as timder as it was brave. His 
fame w^as gall to Hera, wlio seized llie first moment of bis 
arriving at manhood to have his services doinanded by 
Enrystheus, who, accordhig to llie decree of Zeus, ha»l 
become King of the l^crseid.s. Herakles, disdaining to bo 
any man’s servant, inquired at tho oracle of Delphi. He 
was told that he must submit, but that after ten exti’aor- 
dinary feats of strength and prowess, covering twelve years, 
lie should ho freed. Iloraklcs accordingly presented him- 
self at Tiryns (^Mnkenai), 

It is right here to say that much of this detail is not 
found in Homer or Hesiod, nor are the labours enumerated 
as twelve, though several are stated in the same form as 
that in which we usually have them. (Horner only gives 
the descent to Hades.) Thc “ labours ” begiuat homo, get 
furllicr and further away, and finally plunge bencatli the 
horizon in thc desexjut to Hades. Their zodiacal character 
could not be stronger marked. 

The Twelve Labours of If erahles were as follows. They 
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wore performed at tbe bidding of ^Jarystbeus, principally 
with no other arms tlian his bow and arrows and his mighty 
club, which ho cut in the Ncmean woods for liis first adven- 
ture, nor was ho otherwise protected than by the skin of 
tbe Nemeaii lion. 

1. The Nemmn Lim» — This had been sent by Hera to 
ravage the plmns of Neinea. Club and bow and arrows 
were alike powerless to pierce its hide. When Heraklcs 
found tills oat he strangled the brute, and ever after wore 
its hido on his shoaldcrs as an impenetrable cloalc, or over 
his arm as a shield. 

2. The Lernman Hydra^ another of Hera's gracious 
gifts, dwelt near Lernsc in Argos, in a swamp, infectmg 
the whole count ]7 with its poisonous breath. It hud nine 
heads and one contained its life, but us for tho others 
Nvhon one head was smitten ofF two grow in its place. A 
gigantic crab also attacked him from behind. Heraklcs there- 
fore ordered lolaos, who accompanied him, to set fire to the 
wood hard by and supply him with burning brands. With 
these he seared each neck as ho cut oil* a head, and finally 
reached tho central head of the creature, which for fear It 
might be immortal ho buried under a huge rock. ITo then 
ilippcd his arrows in the poisonous blood which lay in pools 
<»n the ground. Here wo have inanifcsily the jiersonification 
of the deadly vapours of a stagnant swam]). 

‘X The Erynumthian Boar raged in the wild inountainsof 
Arcadia. After a long pursuit he was trapped by Heraklcs 
in a net and taken alive toMycena; by order of Eurystheus. 
AVbilo engag(‘d in this lung elmso Heraklcs fell in with . 
Tliolus, one of the Cuiitunrs, to whom Dionysus had sent n 
cask of wine, bidding him keep it till his good friend 
llcrakles should })ass that way. Other Centaurs smelling 
till' wine crowded up, and in the confusion Heraklcs lost 
liis temper and shot soini! with his poisoned arrows. One 
of these was Cheiron his old friend and tho master of 
Aehillcs. Pliolos stoo])ing to draw out the .arrow dropped 
it point downwards on his foot, so that he too died. 

TheArcadiaH Stag^ or Kcryncian or Maenalian Stag, 
with golden antlers and brazen feet, turned wild and de- 
voted to Artemis by the nymph Taygc'tes. Herakles chased 
it a whole year till it returned to tho place wdierc ho had 
first seen it. He wounded it and would have killed it, had 
not Artemis appeared and forbidden him to do so, 

f). The Btymphalian Birds w«Te also in the wild ravines of 
Arcadia, Probably, like the Harpies, they were the personi- 
fication of the sudden mountain storms. They were figured 
as birds with brazen beaks and claws, using their feathers 
as arrows and feeding on liuman flesh. Herakles rang a 
great bell or clanging rattle, wbicli made them lc.avo their 
nests and approach in curiosity. His arrows killed the 
most and drove tho rest far away. The Argonauts ran 
against the remnant and were extremely annoyed by their 
sharp biting feathers, winch they shot out in showers. 
Evidently wo have here depicted a severe snowstorm with a 
piercing wind. 

G. The Avgean Slahles. — Augcas, sou of Helios, and 
king of Elis, liad 8000 oxen. The stables had not been 
cleansed for thirty years. This task Heraklcs accom- 
plished alone and in one day, ns the bargain ran, by leading 
the rivers Alphcus and Pencus from their courses, aiidlctting 
them througli the stables. Augcas bad agreed to give a 
tenth of his herd for tho service, but when ho learned that 
it was done by command of Eurystheus he refused to pay. 
On the other hand Eurystheus claimed not to count this 
as one of the twelve labours, seeing that it was done for 
reward. Ho also disputed the Hydra labour, since lulaos 
had helped in it. 

7. The Cretan Bull — Minos, king of Crete, had re- 
fused to sacrifice a certain bull because of its beauty, and 
Poseidon sent it mad, and endiwd Queen Pasiphafi with a 
fearful passion for it to pniiisli him. Heraklcs captured the 
bull, and made it swim across to Greece, caiTying him on 


its back. He then let it loose, and eventually Theseus 
captured it at Marathon long afterwards. 

8. The Thracian Mares of Diomed&s. — DIomedes, son 
of Ares, was king of Thrace, and fed his mares with human 
flesh. Herakles captured them as he was bidden, but was 
attacked by tho Thracians. Ho repulsed them, giving the 
mares to Abderos to hcjld — a dreadful pledge, for tho 
creatures devoured him. (Herakles built the town of 
Abdera in his honour.) Turning on Diomedes the hero 
slew him in wrath, and gave his body to tho marcs. This 
had the efiect of taming them, and ho brought them easily 
home. 

0. The. Girdle of Ilippolyta, — This famous queen of 
the Amazons, a warlike race of women, had a girdle given 
her by Ares, and tho daughter of Eurystheus desired to 
possess it. Ill this enterprise Herakles was assisted by 
many heroes, all of wliom tlic queen received graciously. 
She was about to give Ileraldijs her girdle when Hera 
interposed and turned Hippolyta’s mind. A contest now 
ensued in which the queen was slain and her girdle taken 
by Herakles. 

10. The Ojreji of Geryones. — Gcryones was a triple 
man, three beads, three bodies, and three pairs of limbs, 
all joined in one whole. He lived in the island of Erytheia 
(Hulearic Isles), and kept his oxen dose under tho guard 
of the giant ICmyLioii and liis double-headed dog Ortliros. 
Herakles borrowed the vessel in which Helios (the snn-god) 
sailed nightly to the west, and passed the Straits of Gibral- 
tar, where be en‘ctctl two jiillars at the entrance into the 
wide ocean. Okcanos, indignant, raised a stonn, and Hcra- 
klcs had to shoot at him with his arrows till he gave way. 
He .successively slew dog and giant, and began driving 
the oxen when Gc'ryfin appeared. A long fight was ended 
by tbe fatal arrows of the hero. He had many subsidiary 
adventures while bringing the oxen along tho weary land 
journey homo after crossing in the vessel of Helios and 
returning it to him. The robber Caens, when he passed 
through TtJily, dragged some of tho oxen into a cave by 
their tails, so that their footprints did not betray them; 
but be forgot to muzzle them, and they lowed to their 
companions, so tliat Herakles diseovnn*d and avenged the 
theft. One of tlic bulls swam across to Sicily also, and 
Herakles swam after it on another hull and brought both 
back, and so on all the way. Eiiially, a gadfiy sent by 
Hera did more damage than all the other trials ; and he 
only reaebed Greece by way of the shores of the Adriatic 
with a comparalhc remnant of the herd he started with. 

Eight years bad now passed and ten labours been per- 
formed; but Eurystheus disputed two of them, and suc- 
cessfully claimed two more in their place. These were — 

11. The Golden Apples of the Besperides, — These 
grew on the miraculous tree given to Hera on her marriage 
by Gaea. The three daughters of the evening star Hes- 
perus — iEglc, Hesperia, and Arethusa — watclicd the tree on 
Blount Atlas in the country of tho Hyperboreans. N(» one 
knew wljere this was, and Herakles wandered long. Ccr 
tain nymphs of the Rhone referred him to Nereus, and 
although the god tried all the transformations for wliicb ho 
was famous, lie could not escape from the grasp of Heroes 
till lie hatl parted with the secret. Heraklcs accordingly 
proceeded to Libya, encountering on the way a son of Gaea, 
Antjcus, w'liom l«o wresthsl with in vain, since each time 
Aiitficus touched his mother (Earth) sln^ renewed his strength. 
Ifo soon was strangled, however, Avlion Herakles erupted 
las life out in the air. laying down tired after tills exploit 
he fell asleep, and the liny folk called Pigmies surrounded 
him (as in our own literature the Liliputians did Gulliver). 
Waking up under the stings of their invisible arrows, he 
wrapped them all up in his lion’s skin and killed them. 
Nearing Egypt he. was overpowered, bound, and ofTered 
for saeriiico to Isis ; but bursting his bonds he efiectuolly 
turned the tables by sacrificing the king and his court. 
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Ho joumoyed on through Scythia, India, &c., meeting with 
nil kinds of ndvcntnrca, till lie came to the region of the 
Ilyperhoreans, Making friends with the Titan Atlas, who 
bon* the whole world on his shoulders, Herakles took his 
l(jad while Atlas picked the apples. The Titan, returning, 
jiroposed to take them to Kur3^sthcus himself, delighted 
once more at having free shoulders. Herakles appeared to 
consent, but made the condition that Allas should raise 
the world a little that he might pad his shoulders. When 
the Titan had once more taken his burden, however, 
Herakles made ofF with his booty, regardless of his cries. 
Athena, who received the apples, restored them to their place. 

12. Cerberus and Hades , — Tliis was the lust and worst 
labour. Herakles descended into Hades by a chasm in 
the earth, and the Shades were lost in wonder and fright 
when ho appeared among them. He found Theseus and 
iVirithoos fixed to a rock, and was able by his great 
strength to free the first and convey him to the upper air 
again. CcrbtM’us, the threc-headed dog who guarded the 
entrance, Pluto permitted him to bear up to earth as he 
had engaged to do, if ho could accomplish it without arms 
of any kind. This loo w'lis done, and wliilt perhaps was a 
worse toil, the monster was carried Iiack again. 

These labours over and liis sen-ituile ended Herakles went 
to 'J'hcbcs. In a fit of madness lie slow liis friend lpliito.s, 
and was ordered by the oracle at Delplii to serve for wages 
for three years, ami pay them to llio father of Iphitos. 
Tlio oracle was not dclivired, however, till Herakles had 
attacked the reluctant Apollo, and wrestled with him till 
parted by the lightning of Zens. Hereupon Herakles took 
her vice under Omphule, (jneen of Lydia; and the poets 
and sculptors represent him as dressed like a w'omau and 
engaged with the labours of the loom and (listiiff, while 
Omphule wears the club and lion’s bkiu. Later he joined 
the Akoonauts in their quest, 1^1 I':li:a<juos in the hunt 
of the Calydonian hoar, took Troy from Laomedun, helped 
the gods in their war against the giants, which could only 
be successful with mortal help, &r. He fought Aclieloiis 
for Dojanira, and won her for his wife. An accidental 
liomicidc drove him into exile, and as they crossed a stream 
his wife, whom the Centaur Nessus was carrying, was in- 
sulted by him. Herakles at once shot him. As Nessos 
lay dying ho begged Dejanira to bathe a garment in his 
blood, which he assured her would cflbctually bring hjick 
her husband’s love to her if it sliould ever stray. In the 
course of numerous other adventures he conquered Eurytos, 
who long before liad refused LItii his daugliter lole in 
marriage. Jolo (sister of liis lost friend Iphitos) now fell 
into the hands of Herakles, and Dejanira, alarmed at licr 
husband’s evident respect for the princess, gave him the 
robe of Nessos to put on. Tlie hlood of Nessos, as the 
Centaur well knew, was poisoned hy tlic arrow of Herakles 
himself, and as soon as it touched the Ikto’s skin, so far 
from acting as a love philter, it clung to liim inseparably 
and humed him with in^' mccivablc torture. He tore away 
largo pieces of fleph h agony, Dejauira hanged lierself. 
The hero, commar ding his son Hyllos to marry lole, built 
a funeral pile, which he ascended and lit liiinself. Thunders 
from heaven proclaimed the approval of tlie gods. He was 
caught up to Olympus, and oven Hera herself welcomed 
him with honour and gave him licr daughter Hebe (eternal 
youth) to wife. 

There are countless other myths about Herakles, perhaps 
the most beautiful being that of Alkcstis (Alcestis). He 
figures in painting and scnlpturc, in poetry and the drama, 
as the grr sid cmhodiinont of strength and courage among 
the wondrous people whom wc call the ancients ; and from 
them he and his mytlis have passed onwards to become 
part and parcel of our modern daily life. Few weeks pass 
in which the Hydra, or Cerberus, or the Augean stable, &c,, 
are not used in our controversies as weapons wherewith we 
belabour one another, as if the hero’s club itself were ours. 


HSR'ALD, an officer whose duty, during the middle 
ages, was to caiTy both challenges and peaceful messages 
from one prince or nobleman to another, to proclaim peace 
or war, to lay out tlie lists in jousts or tournaments, to be the 
witness of all combats, and to record in writing tlie names 
of those wlio behaved most valiantly, to number the dead 
after battle, and specially to supervise all matters connected 
with the bearing of coat-armour, the marshalling of pro- 
cessions, and other state ceremonies. His functions were 
something like those of the Greek kcrux and the Roman 
feclalis ; but the origin of the name is much disputed, and 
the actual date of the institution nnrortain. The earli- 
est mention of a herald in England is in Edward Jll.'s 
reign ; but there is little doubt tliat the office existed as 
early at least as the dawn of hereditary coat-annour. 
There are three orders or gi’adcs of heralds, namely, kings 
of (or at) arms, heralds, and pursuivants. They were 
anciently created with mueli ceremony, but are now simply 
appointed by the carl marshal in England and hy the 
Lyon king-of-arms in Seotlaiid. 

The present number in England is thirteen. Three 
kings-of-arms — Garter, Clareneieux, and Non’oy ; six her- 
alds — Somerset, Chester, Windsor, Richmond, Lancaster, 
and York; and four pursuivants — Rouge Dragon, Port* 
cnllls. Blue Mantle, and Rouge Croix. In Scotland there 
is one kiiig-at-arms, named Lyon ; six heralds— Siiowdoiiii, 
Albany, Russ, Rtdhcsay, Marclimoiit, and Hay; and five 
jnirsuivants — Unicorn, Carriek, Kintyre, Ormond, and 
Bute. Ireland has one king-al-urms, Ulster; two heralds, 
Cork and Dublin ; and two pursuivants, Athlone and Si. 
Patrick. To these regular ofliec»*s are sometimes added, 
by coramaud of the king to the earl marshal, a herald or 
jmrsnivaiit extraordinary. 

HlBR'AXiDB.Y, the art of arranging and explaining in 
proper teriiis all that appevlains to the bearing of coats of 
anus, badges, and otlnn- hereditary or assumed marks of 
honour; also the art of marshalling processions and coii- 
ductiug the ceremonies of coronations, instalments, creations 
of peers, funerals, marriages, and all other public solem- 
nities. Technically stated it is the “ art of blazoning and 
assigning coat-armour.” Witliout going to the Icugtlis of 
the enthusiastic Gwillim, wlio professes Ids ability to blazon 
Ibc arms of Osiris, Anubis, and Herakles from the indication 
of Diodorus Siculus, most men will admit that a consider- 
able antiquity for heraldry (tlioiigli not for licreditary coats 
of arms) can he claimed, and this on the score of Hie 
Greek poets, sotting aside Homer and Hesiod, whose heroes’ 
shields seem rather decorated for splendour’s salce than 
witli any definite heraldic meaning. Wc find in tlie great 
tragedians’ accounts of early heroes careful descriptions of 
Uie devices borne on tlicir shields, and it seems no unfair 
deduction to consider tliesc devices as handed doivn by 
tnulition. iEschylus gives the whole of the arms of the 
“Seven against Thebes” (vcr. 4»34), of which princes 
Capancus born on liis sliield the figure of a naked man 
lioldlng a lighted torch, and the motto J\h6 poUn (1 will 
burn tJ»o city), and so on for the rest. The origin of tlie 
motto is here shown to be a w'ar-cry. Euripides assigns 
somewhat difierent bearings to the heroes ; for instance, it 
is with him Tydeus and not Capaneus wlio hears the torch - 
liearcr, but the principle is the same. To the young hero 
Ainphiaraos, who had not as yet performed any feats of 
arms, is hy both poets given a blank shield ; and Virgil, 
in a like case of a young liero (dEneid, ix. 648), figures him 
as parmd inglorius alba (inglorious, with a blank shield). 

Nor was the crest unknown to antiquity. In Homer 
wo read of the nodding crests of the heroes, at once a 
terrible ornament and a defence against swordcuts. But 
in Virgil this crest is fastened in front with forms of 
animals, &c. ; thus Tamus*bcars on his helmet a chimsBra 
as crest. In Silius Italicus we see Corvinus with a crow 
for his crest, and in his particular case it was a hereditary 
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crest. Turntis in Virgil’s description so far wears liei-edi- 1 
tai'y arms as that the device on his shield relates to his | 
ancestress lo (^neid, yii. 789), and so in many other cases 
(^ueid, vii. 667 ; x. 187, &c.) Thougli not apparently a 
very general custom, yet it must have continued in a certain 
measure through the period of ancient history, for Caligula, 
one of the first Roman emperors, issued a decree in one of 
liis mad freaks to deprive the Torquati of their chain 
{torques)^ the Cincinnati of their hair (cincinm^ curls), 
and so on, plainly meaning tlie hereditary devices adopted 
by those families, in fact the decree calls them familiarum 
inaignicL 

Tint another species of heraldic ornament of the Latins 
was not limited to a few families. This was the crowns 
of honour conferred upon men for special services to the 
state. Thus the conqueror in the East wore the eastern 
crown (Plate I. fig. 1), he who won a great victory received 
a triumphal crown of laurel (fig. 2), and as Cficsar, on 
account of his many victories (and perliaps to conceal his 
baldness), continually wore this crowm as iinperator, it came 
to bo the imperial crown. Princes wore the circlet (fig. 3). 
They wlio raised tho siego of a besieged town wore the 
obsidional crown, made of grass plucked from tho ramparts 
(fig. 4). The oak<le.aved civic croivn (fig. 6) was decreed 
to him W'ho saved tlio life a citizen. The vallary crown 
(fig. 6) was bestowed on tlic first soldier to scale the 
earthworks of the enemy, the mural crow'ii (fig. 7) to him 1 
w'ho first mounted tho wall, and the naval crown (fig. 8) 
decorated for similar services at sea. Tho cclcstijil crown , 
(fig. 9) is found on statues and coins of deceased emperors, ^ 
who, according to the Roman custom, were adored as deities ' 
after their death ; and tins notion of so varying the heraldic 
ilevices as to show that their hearer is dead survives in our 
hatchments and funeral escutcheons. 

The origin of heraldry, in the first and most commonly 
understood sense, has been attributed, by the general con- 
sent of tlie best writers on the subject, to the necessity for 
distinguishing by some outwai'd sign, amidst tho confusion 
of battle, the principal leaders during the expedition for 
the recovery of tho Holy lAiid. But nothing is absolutely 
known concerning it beyond tho fact that the middle of tho 
twelfth ceiitnry is tho earliest period to which the bearing 
of heraldic devices properly so called can be traced, and 
the commencement of the thirteenth the time about which 
they became bereditaiy. 

Tho earliest roll of arms of which wc have any notice is 
of tho reign of Henry HI., and the reign of Edward I. 
presents us with the earliest heraldic document extant. 
The famous roll of Cacriavcrock, a poem in Old Norman 
French, rehearses the names and annorial ensigns of all 
the barons, knights, &c., who attended Edward I. at tho 
siege of Caerlaverock Castle in 1300. Heraldry is therein 
first presented to us as a complete system. The principal 
rules and terms of the art were then in existence, and 
from about that time tlie terms are continually found in 
tho fabliaux and romances of France and England. 

Tho oldest writer on heraldry whose work has descended 
to us is Nicholas Upton, whose treatise, ^^Do Militari 
Officio,** was composed in the reign of Henry V., and 
translated in that of his successor by the Abbess Dame 
Juliana Berners, in the **Boke of St. Albans** (about 
1475). In tho reign of Richard HI. the English heralds 
were incorporated and the college of arms founded, and in 
the following century a swarm of writers arose, botli in 
France and England, many of whom wasted much learning 
and rescarcli in tho most absurd and idle controversies. 

On the decline of chivalry tho study of heraldry became 
gradually neglected, and tho art which had formed for 
centuries a portion of the education of princes, and occu- 
pied the attention of some of. the most learned men in 
Europe, was abandoned to the coach-painter and the 
nndortoker, while kings-of-arms and pursuivants were 


looked upon as more appendages of state pageantry, their 
ofiSco ridiculed, and their authority defied. 

That the pcdiintjy of such writers ns Morgan, Feme, 
Mackenzies and otlicrb, contributed to these results, there 
can bo little doubt. A taste for the critical study of 
antiquities generally is now, however, reviving throughout 
Europe, and the use of heraldry 21 s a key to history and 
biograpliy is daily becoming more acknowledged. Tho 
rules of heraldry as now practised at the college of arms 
vary in some points from those observed in France and 
Germany. 

According to tho received authorities there are ten classes 
of arms. 

1. Arms of donunion,, being those which princes bear 
as annexed to the territories they govern. 

2. Of xii'^tenaion^ those home by princes who are not in 
possession of the dominions to which sneh arms belong, 
but who claim or pretend to Inive a right to such pos- 
session; as, for instance, tho kings of England from 
Edw 2 ird III. to George III. quartered the arms of France. 

3. Anns of community^ being those of bishoprics, cities, 
universities, and other bodies cor])oratc. 

4. Of aagumjitioH^ such as arc assumed by a man of his 
proper right without grant. 

6. Anns of p<Uronagc^ such as governors of provinces, &c,, 
add to their family .smis, as a token of their jurisdiction. 

6. Arms of aucccaaion^ borne by those who inherit 
cst 2 itcs, &Q. 

7. Arms of alliance^ such ns the issue of heiresses take 
up to show their maternal descent. 

8. Aims of adoption^ borne by a stranger in blood in- 
licriling estates on condition of assumhig tho testator's 
Tiaino and arms. 

9. Anns of conceaaion^ augmentations granted by tho 
prince of part of his own ensigns or regalia to sucli persons 
as he pleases to honour thorewdth. 

10. Anns paternal and hereditary^ such as arc trans- 
mitted from the first possessor to his son, grandson, great- 
grandson, &c.; thereby forming complete and perfect 
nobility — the son being a gentleman of second coat- 
annour, the grandson a gentleman of blood, and the great- 
grandson a gentlLMiian of ancestry. As a specimen of tho 
way in which h(‘rnldry penetrated to the heart of men in 
the middle ages, so tlial anns of some kind were necessary 
to all who claimed respect, the following quaint extract 
may serve : — “ Cain and all his offspring became churls 
both by the curse of God and his own father. Seth was 
made a gentleman through his father and mother's blessing, 
from whose loins issued Noali, a gentleman by kind and 
lineage. Of Noali's sons Chem (Ham) became a churl by 
bis father's curse, on account of his gross barbarism towards 
his father. Japhet and Shem Noah made gentlemen. 
From the offspring of gentlemanly Japhet came Abraham, 
Moyses (Moses), and the I’rophcts, and also the King of 
the right line of Mary, of whom that only absolute gentle- 
man Jesus was borue ; perfito God and perfhe man accord- 
ing to his manhood. King of tho land of Juda and tho 
Jewes, and gentleman by his Mother Mary, princess of 
Coate Armour ” (“’ Bokc of St Albans ”). 

These several sorts of arms arc displayed on shields or 
escutcheons and on banners, the giound of cither being 
called tlie field, and tho figures borne upon it the ordinaries 
and charges. 

Blazonry is the art of properly expressing a coat of 
anns. Tho word blazon is siinply the Gennan b/asen, tho 
Iruinpet-blast with which the nuahnval heralds prefaced 
the recital of the lordsliips of their princes. The word 
coat is derived from the surcoat or covering of tho annour, 
upon which the arms were emblazoned; but as they were 
also repeated upon the shield, this latter is taken as a 
more convenient form whereon to display them. Fig. 1, 
Plato IL, is the true Normau shield; the other forms aro 
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modem, mlopted at fir.st either from love of variety or from 
the want of room to display certain complicated coats of 
anus, and f;rown so common by the sixteenth century as 
to be used ever since almost to the exclusion of tlio cor* 
rector form. 

The shield has to be held before the body, consequently 
the dexter side is to the left as wc look at it from the 
front or us it is pictured upon the page, and the sinieter 
bi<lc is to the right. Every shield has certain honour- 
points, which arc (Plate 11. fig. 1) A, dexter chief chef 
head); u, middle chief; C, einister chief; l>, honour 
pointy so called because it is level with tlie breast of the 
warrior ; ic, fese pointy bisecting the fess or horizontal 
division of the shield, symbolizing the scarf (Lat. fascui) 
worn round the waist or middle of the surcoat ; F, nombril 
pointy another allusion to tlie surcoat; u, dexter haee; 
jf, middle base ; i, sinister base. The field may ho of 
metal, colorur, or fur, expressed in illuminated designs by 
the proper colours, and in cngi'avings by the system in - 
vented in the seventeenth century by Silvestro di Santa 
Petra. Fig. 2 accordingly represents the metals — «7*(gold) 
on the dexter si<le, to the left; arfftnt (silver) on tlie sinister 
side, to the right, the terms dexter and sinister being re- 
versed in heraldry, as above explained. Or is r<‘presented 
in painting by actual gold, or by yellow shadi'd when neces- 
sary with burnt sienna; aryent byactnal silver, or by white 
shaded when necessary with black. Fig. 3 rc]»resents the 
colours: (1) yules (vermilion red); (2) azure (sky blue); 
(3) sable (black) ; (4) vert (gr<;eii) ; (5) purpure (royal 
purple); ((») muri'ay (dark red); and (7) tawny (dull 
orange). The figures show clearly the manner in whicli 
these seven heraldic colours and two metals are expressed 
hy tlic dots and lim*s of engraving. It may bo added that 
the Boveu colours were held to be connected with tlic planets 
and tho metals, the days of the week, the months of tlus 
year, &c,, as well as with the ^arying ages of man, his 
temper, his fortunes, &c., in a manner now hardly con- 
ceivable. The colours murray and iainiy W'erc not in 
much request, or and aryent Ihercforo supplied their 
place ill these tables ; and tJuj following must serve as a 
small specimen of the interconnection alluded to, so often 
a matter of reference in our earlier dramatists and writers 
tliat it iMinnot be entirely neglected. 

1. Or, yellow, top.az, Sun, July, Sunday, &c. 

2. Aryenty white, pearl, Moon, June, Monday, &c. 

3. GuleSy red, ruby, Mars, March to Oct., Tuesday, &c. 

4. Azurey blue, sapphire, Jupiter, April to September, 
Thursday, &c. 

6. Verty green, emerald, Venus, May to Aug., Friday, &c. 

C. PurpurCy purple, amethyst, Mercuiy, February to 

November, Wednesday, &e. 

7. Sahlty black, diamond, Salnrn, Juno to Decx*mbcr, 
Saturday, &c. 

The third description of heraldic field is tho fursy which 
are shown in figs. 4 a- 6, Plate JI. (1) Ermine (white, 
spotted with black tnils^; (2) ermines (the same, but with 
white on black); (3) 2 >ean (ermines, but with gold on 
black); (4) emdnois (ermine, but with black on gold); (h) 
vair (blazoned, white and blue, unless othenvise stated) ; 
(6) vairy tossy (Fr. vairc and tassSy a cup); (7) erminites 
(ermine, but tho tails black and red mixed); (8) vjairy 
(Fr. variety a name given to a furry field of various colours, 
the shape of tho designs being that of vair. 

After tho field wo come to the chargcy that is, the object 
delineated upon tho field ; and hero we are face to face 
with a variety quite infinite. One general rule is laid 
down — that metal must not bo blazoned on metal, colour 
upon colour, nor fnr upon fur. Thus azure, a swan gules 
(blue field, red swan) would be false blazonry ; argent y a 
swan gules would be correct in form. Tho only exception 
is to objects depicted in their proper colours. Thus sahky 
a heart proper, is allowable. Charges are counterchanged 


when the fi(‘ld is of two kinds and the cliange varies con- 
versely to the field. The charge is always blazoned in 
high relief upon the field, w'ith the light falling from tho 
dexter chief ; and in blazoning, the field is always men- 
tioned first and the charge afterwards, the fewest possible 
words being used. 

The simplest description of heraldic charges are the 
tyrdinaries. Those are portions of the cscntchoon com- 
prised within straight or other lines. Ordinaries hav(? 
very frequently straight boundaries, but other varieties of 
boundaries are in use, and these are shown in Plate II. 
(engrailed, wavy, indented, &c.) If tho ordinary Ho in a 
curved line across the field it is called arrondy or archy. 

Tho simplest ordinary is the pah (Beauvais, Plate 11.), 
and its diminutive is the pallet. In the arms of Mechlin 
wo see or, three pallets wavy, gules. A pale is some- 
times supported hy endorses or vergetSy as in Bollasius, 
argenty a pale engrailed endorsed, sable. If tlio coal 
is bisected by a vertical line (as Plate II. fig. 2), it Is 
said to bo party per pale; if by a horizontal line, it is 
party jmr Jess, 'riic diminutives of tho fess are the bar, 
as Harcourt (Plato II.), yulesy two bars, or; a half bar is 
the closet ; a fourth of the bar is the barruUi. If the field 
is divided horizontally into several equal parts which an* 
tinctured alternately, this is called harry y as IIuTigary 
(Plato II.), barry of eight, aryent and gules, Fribourg, 
which follows (Plate III.), shows a simple charge per fess, 
sable and argent. A fess taken high in tlie shield is a chiefy 
.as in Friars of St. Augustine; party per chief vs shown in 
Camoys. 

Charges lying vertically arc palewist'y thus Bristol (Plate 
111, second row), sablcy three crowns palewise, or. Cor- 
responding with palewise we have fesswisCy to express 
charges lying horizontally, as Oxford, azurcy a book ex- 
panded fcs8\>i.se, nrgenty having seven labels on the dexter 
side, bearing seals or, and inseribed “Domiims Illuminatio 
mea” between three crowns of the third. Such a coat as 
that of the Girdiers’ Company (Plato 111.) is an example 
of another mode of dividing the escutcheon; this would be 
blazoned paly of three, azure and or, party per fess counter- 
changed, three gridirons of the second. If a shield is parted 
both per fess and per pale it is said to he divided quarterly y 
as in figs. 4 and 5 (Plate II.) Arms may hear a quarter, 
as Stanton (Plate III.), vair, argent and sable, a quarb*r, 
gules; when the licarings of several families are marshalled 
in the same escutcheon by vertical and horizontal lines they 
arc said to he quartered. Croatia gives an example of the 
charge called cheeky. Enough examples in full have now 
been given to show tho manner of blazoning, and therefore 
succeeding remarks maybe confined to the special point to 
be noted. 

The cross (the so-called St. George’s Cross) is shown in 
the arms of Italy, and the cross aigmscy (Fr. aignisd) in 
Dukenfield, Bai'oiiet (l^Iate III.) This escutcheon demands 
notice on another count. The open unbarred helmet above 
it is borne by baronets as being of knightly rank, and in 
nddition to this they bear the badge of Ulster, shown in 
Dukenfield — ^viz, a small escutclieon at tho dexter chief, 
or sometimes at the middle chief or the fess point, witli a 
sinister hand erect, apauniy (open), gules. This is tlio 
popularly-known red hand of the baronets. Its name 
“of Ulster” is because the first baronets were created by 
James I. for the purpose of recovering that revolted colony. 

Returning to the crosses, their varieties are very numer- 
ous. A few arc given in Plate III. Donkeld (old bishop- 
ric) shows a cross calvary on three grieces (steps) bciwcou 
two passion-nails ; Lithuania, a patriarchal cross ; Hers- 
feld, a cross lorrain; Taddington, a cross crosslet; Bul- 
wark, a cross crampmny; Doubler, a cross doidfle-parted ; 
Navarre, a cross pommy (Fr. pomme). Toulouse, a cross 
clechy pommetty (clechy describing the curved edges of tho 
members of the cross, pommetty, a diminutive of pommy); 
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AVinwood, a crngs hotonny^ a variety of pommy ; Bolton, 
a cross Jlory; Wandloy, a cross paly convex; Honstcin, a 
(jross paty concave ; if the cross paty cover the shield it 
is called firmy^ as in Constance ; Edmund Ironside shows 
a cross paty Jitchy^mth a spike beneath, as if to be thrust 
into the earth, this special variety of “paty fitchy” being 
denominated Jitched in the foot (Howard, a few shields 
later on, shows the ordinary paty Jitchy in its six cross- 
lets); Wyntworth, a crosslet degraded (i.e. with steps 
towards the circumference); Liclitield, four small crosses 
pnty and a large cross potent^ i,e, crutch-shaped at the 
ends. The cross of Malta, used in the insignia of the 
Batli, &c., is a cross paty with double points to the ends. 
But there is no end to the varieties of heraldic crosses. 
As Dame Juliana B<Tncrs of St. Albans justly says, run- 
ning into capital letters to mark her carnestiiess, “ How 
many crossis be borne in armys ? To the wicli question 
under a ccrtcin nowmbour I dare not answere, for crossis 
innttmeuabtjtx are borne now daily.” 

The bend (Howard, Plate III.) runs from dexter chief 
to Kinister base, the width of a pale throughout its length ; 
the hendlet is shown in Byron; and small beiullets sup- 
jiorting a bend arc cotises^ as in Fortcscuc; blazoned, 
aznrCy a btmd ingrailed cotised, or. The whole field may 
be bendy ^ as in Angoulcmc; or party per bendy ns in 
Boyle; paly bendy y as in Buvariu; or harry bendy yUe in 
Husberg. 

The gyron is a triangular space inclosed by two lines 
running bend wise and fesswise: Campbell shows a whole 
field, gyronny of eight. 

The bend sinister runs from sinister chief to dexter base. 
The bend (or bar) sinister has a special meaning, as appears 
in the arms of Grafton, the ancestor of which family was 
an illegitimate son of Charles II., which accounts also for 
the arms of England lying below. This expression is more 
generally used to denote mere position, as in Winchester 
(bisliopric, Plate IV.), where we have two keys “ endorsed ” 
(back to back) in bend, a sword in bend sinister. The 
two bonds in combination are called saltire (commonly 
denominated 8r. Andrew's Cross), as Bath and Wells, and 
charges lying saltirewise are so described; as the swords 
of the bishopric of London. If the field is cut up into 
diamonds by many lines drawn saltirewise, it is called 
lozengyy as in Monaco (same Plate); and Graflfen Egg 
gives an example of a grand lozenge which touches all 
sides of the shield. A voided (hollow) lozenge is called 
a masde (tnesh of a net) ; Vernon shows a frety which is 
a masclo interlaced by a saltire, and Do Monticr Aullier a 
combination of frets wliich gives the bearing called fretty. 
So also charges crossing one another, as Troutbeck, are said 
to bo fretted, Wlien the lozenge is elongated it becomes 
a fusil (Salley), and a bearing com])Osed of fusils is called 
fusilly (Magdalen College). 

A chevron is properly the lower half of a saltire. It is 
the French for a pair of rafters, wliich indeed it resembles. 
Gwillim cannot be too severo upon those who depress the 
points of the chevron below the middle chief ; but ns a rule 
the heraldic heresy of rising only to the honour-point is 
now followed. A chevron may be turned, such as Touraay, 
>a chevron tourny sinister; or chevrons may be interlacedy 
08 Fitzhugh; or fractedy as Wintcrfall; or retnovedy as 
Shakstaff ; and the diminutive of the chevron is the c/ieu- 
ranely as in Clare. The whole escutcheon, as Aston, may be 
party per chevron; if covered with chevrons, chevronny. 
Charges also may be »» chevrony as Pearson (Plato IV.) 

The pally so called from its resemblance to tho archi- 
episcopal pallium, is formed by tho meeting of both bends 
and a pale, as Pauling (Plate IV.) 

The pile is of course the point of a javelin or pUum, It 
is shown simply in Chandos, per traverse in Rathione, and 
per inverse in Meinstorff (Plato IV.) This is the last of 
the great ordinaries and their derivatives. 


A few other charges of similar nature remain to be noticed. 
The chief is the bordvre; as in Magdeburg, party per fess, 
vert and argenty each imbordured. Its diminutive is the 
tressursy usually double, as in Stuart, sometimes triple ; 
usually also Jlory (with fleurs-de-lis), and frequently, as 
in Stuart, flory counlerflory (or, a fees cliecky, argent 
and aznre.y within a double tressure flory counterflory, 
gules), that is, with the flowers alternately opposed. The 
tressure flory counterflory, which surrounds the lion of 
Scotland on our coins (or, a lion rampant within a double 
tressure flory counterflory, gules), was added by Cliarle- 
magno on tho occasion of his league with Achains, king of 
Scotland, to signify that the lilies of France should always 
protect the lion of Scotland. Tme or not, the story was 
borne out for many long centuries by facts, often to Eng- 
land's bitter sorrow. Another charge is the inescutcheon, 
always placed upon tlic fess point, and when voided, os in 
Balliol College, called an orle (Plato IV.); and several 
separate charges dis])osed in such a figure are said to be 
in orle. 

Other charges arc called common charges, and of these 
lere are three which partake somewhat of tho nature of 
ordinaries ; they arc roundels, shown in Abtot, and guttes^ 
ill St Francis (Plate IV.), and billets^ small parallelogi-ains 
set np on end. The roundel is a circular disc, supposed to 
represent the dint of a blow upon tho shield. Foreign 
heralds call all roundids iourtcaux, but English heralds 
call those of each tincture by a different name. In liki* 
manner guttes (drops, presumably iu their origin drops of 
blood) have pceiiliar names, according to their different 
tinctures. These are as follows: — 

Koundels : gold, called bezants (a coin) ; white, plates 
(Span, for silver) ; red, tourteaux (a cake) ; blue, hurts (a 
flower) ; green, pommes (an apple) ; black, pellets ; purple, 
golpes ; wavy argent and azure, fountains. Thus a roundel 
or is blazoned not so, but simply a bezant. Such a bearing 
as tliat on the escutcheon of Abtot (Plato IV.) is blazoned 
“ per ])ale or and gules, three roundels connterchanged,” 
however. A field covered witli roundels is called bezanty^ 
platy, seniy of tourteaux, &c., iiccording to the tincture of 
the roundels. 

Guttes: gold, gutty d'or; white, d'eau; red, de sang; 
blue, de lai'mes; black, de poix; gi’een, d'huile d^olive. 
The arms of the penitents of St. Francis (Plate IV.) are 
sable gutty d’ean, in chief a dove descending, argent. A 
field covered with billets is hillety, as in the escutcheon of 
the Netherlands. 

Common charges arc divided into animate and inanimate. 
If animate, llicy move towards or face the dexter side (£.c. 
to the left), unless otherwise stated; if Uiey face tho sinister 
side they are contoumy. Parts of bodies may be used^ as 
tlic famous three armed legs of the Isle of Man (Plate IV.) 
Beasts arc said to be passant when walking, rampant when 
rearing, srt/iawf when springing forward, scyawf when sitting, 
statant when standing, current when nmning, couchant 
w^hen lying, dormant when sleeping, nascent wlien rising 
from the midst of any ordinary, issuant when ri.‘*ing from 
the top or bottom. The lion sejant gardant of the crown 
of Scotland is called assis; a deer statant gardant is said 
to bo at gaze. Two opposed rampant beasts are combatant, 
or if back to back adossy. Two beasts (*rossing one another 
arc countertripping (as Cotlinghnni, Plate IV,), counter^ 
passing, &t. Lions are always armed (claws) and langued 
(tongue) gules ; if the tail is x>articularized, it is queued 
such or such a colour ; while deers arc so and so attired, 
if tlicir horns are particularized. A head separate from 
tho body is caJbossed, So Mackenaic (Plate IV.) is bla- 
zoned azure, a stag’s head cabossed or, A holy lamb is 
a lamb passant bearing a staff ending in a cross (Middle 
Temple). 

Birds are erect, inverted, close, volant (Herondon, 
Plato IV.), displayed (Bedford, Plats IV., and Russia, 



heraldhy. 


136 


HEBALD’S COLLEGE. 


Plate V.)» regardant (looking); behind them), &c. ; if they 
ore birdH of prey tiiey are anmed^ of such and snch a colour 
ns to tlieir claws and bills ; if other birds, they are so mem- 
bered. A peacock with tail displayed is in his pride; a 
pelican feediu;;; her young is in her jmty. A swan's head 
is always tilled a swanks neck, A cock is created as to 
the colour of his comb. A bird simply is always of the 
shape of the blackbird ; the colour as blazoned. A pair of 
wings separate are said to be in lure^ as Seymour (Plato V.) 
Three ostrich feathers ai‘e a plume (Prince of Wales' badge, 
Plate I.) The cassowary is always heraldically called an 
emu; why, it is difficult to say. 

Pishes, if in pale, are hauriant (Dauphin, Plate V.); if 
in fcBs, are naiant (Poole), embowed (also Dauphin), re- 
specting (Colston), or endorsed (Phiert). Serpents knotted 
are nowed. 

Of inanimate charges heraldry has many, especially of 
trees and flowers. Theso are ctmped (cut), blasted (leaf- 
less), eradicated (torn up), pendent (drooping), or fructed 
(with fruit). A wheat-sheaf is called a garb. The chief 
flowers used in heraldry m*o the jl/cMr-c/e-ffs (Royal France, 
Plato V.), the rase (Wolsey), and the Tarious foils or leafy 
flowers, os trefoil^ qtiatrej'oil^ cingfoil^ and scxtilc or 
narcissus^ shown in the arms of Doctors' Commons and 
the following four escutcheons at the bottom of the Plate. 

Monsters are prolific, heraldically. The sagiitarg 
(Stephen, Plate V.) was adopted by Stephen, because he 
landed in England under the sign Sagittarius. lie only 
changed tlio heads of three leopards into archers pas- 
sant regardant. The double eagle is shared by Austria 
and Russia, the latter already ])reviously given. The 
man-tiger^ the dragon (China, with four bird's feet, 
wings ribbed, and a serpent's tail); the wyvtrn of the 
Vandals, a two-legged sort of dragon ; and the triton are 
shown in succession in Plato V. The mermaid is also 
a bearing often used. The unicorn of heraldry is a 
liorse, tailed like a lion, with one straight horn (Harling), 
the pegasua (winged horse), the lieraldie antelope (a wolf 
with a tusk and u lien’s tail), tlio gryphon (an eagle in 
front, Bomotiines, however, with lion's legs, and a lion be- 
hind), the salamander^ and the pheenix are successively 
shown (Plate V., Harling to Seymour). Tho heraldic 
tiger proper (not shown) is an absurd beast, having not 
the least relation to the real animal, except tliat it is a 
quadruped. It is an nnfrequent bearing. 

Artificial charges are countless. An imposing one is 
tho pall (archiepisexipal garment) of Canterbury (Plato V.) 
A mark of high princely honour is the annulet^ still held 
in tlio beaks of the eagles of Austria, already given. 

The snn is usually or, and has often a face surrounded 
by wavy rays {in his sjihndour'); the moon has a female 
face in her full circle (in her complement') and has straight 
rays, and also is shown as a crescent an increscent^ and a 
decrescent in the arms of Tntbnry, Turkey, and Delaluna 
respectively. A star ir iicraldry should be wavy. If a 
star has plain points (usually five) it is a mullet^ as in 
Bacon. Sun, moon, and stars are all shown in De Fontibns 
(Plato V.) 

Marshalling, — ^The above is an abstract of the principal 
parts of blazonry, or the description of coat-armour. The 
second division of heraldry relates to the marshalling of 
those coats, whereby, the coat being unaltered, the wearer 
may yet be known as single or married, as in the main or 
collateral branch, &c. Family distinctions are shown by 
marks of cadency or difference^ and aro elsewhere described. 
[See DiFFttttENCK.'J Bordnres are largely used for dis- 
tinctions iu family, as tho Heauforts, who wear the arms of 
John of Gaunt, but with a bordure to mark the illegitimacy 
of their ancestor. 

Females bear the arms of their father on a lozenge; 
and when married they impale them with those of their 
husband, tho latter being on the dexter side. See Arms 


of Princess of Wales (Plate 1.) This is impalement per 
baron et feme. Widows do tho same, but on a lozenge. 
If a w'iduwer marries, he marshals his own coat between 
those of his wife's, his first wife being dexter. A remark- 
able coat is given by Gwillim of Sir Gervoso Clifton, seven 
times married, with four coats on the dexter side of his 
own and three on tho sinister. Only in case of superior 
rank of the wife arc her hnsbaud’s arms placed sinister to- 
her own. In the case of an archbishop, bishop, &c., his 
arms aro marshalled dexter, and the arms of tlio soe, office, 
&c., sinister. In old times coats wci'e often mixed, not 
impaled. Thus the three leopards of England wore first 
definitely adopted by Henry II., whose arms only bore two 
on his marriage with Eleanor of Aquitaine, whose arms 
bore one. If a wife is an heiress her arms are now borne 
on an inescntcheon over those of her husband. If a change 
of name is made, as when the Spencers took the name of 
Churcliill on succeeding to the title of Marlborough, the 
arms are quartered (as here Spencer and Churchill arc). 

Funeral escutcheons or Hatchments aro clsewhero 
described. Abatements or marks of disgrace, though 
nominally existent, are of course never used. One ex- 
ccqjtion, however, wo have seen (Grafton, Plato IV.), 
that is, tlie baston or bar sinister, indicating illegitimacy. 
Crests, badges, mottoes, and sujtporters are well known 
adjuncts of the shield proper. The use of supporters is 
limited to peers. The familiar lion and unicorn of tho 
Royal Arms are examples of supporters. Helmets in 
their heraldic sense aro described in another article. 

A few brief words on some changes in the arms of 
England will serve as a conclusior. to this article. The 
Herman kings bore no hereditary arms. Stephen, ns wo 
saw, carried leopards on his shield, and Henry XL also 
(first two, then three)* Richard Ceeur do Lion changed 
them to lions, first two, then tlirce, and gules, throe lions 
passant in pale, or" became tho Plantugenct bearing. It 
passed thus, from the long rule of that dynasty, into a 
national coat. Tho Frcncli claim of Edward III. quar- 
tered upon them the lilies of France, “ semy of fienrs-de- 
lis, or," in the first quarter. Henry IV. reduced this to 
“ three fleurs-de-lis.” Tho union of the crowns of Scot- 
land and England, under James I., brought an alteration. 
The shield was now quartered — (1) the fleurs-de-lis of 
France ; (2) tho lion of Scotland in his tressure ; (3) the 
harp of Ireland (azure, a harp or, strings argenC), now 
borne for tho first time, commemorating James* Irish settle- 
ments; and (4) the three lions of England. When tho 
kingdom of Scotland was united to England, France woe 
removed to the second quai*ter, and the arms of England 
and Scotland impaled filled both first and fourth. On the 
accession of George 1. the Hanoverian coat filled the fourth 
quarter. At the union of Great Britain and Ireland, in 
1801, the arms of France were for ever abandoned, Eng- 
land took the first and fourth quarter, Scotland the second, 
Ireland tho third, and So they have since remained. While 
the English kings were kings of 'Hanover the Hanoveriaik 
arms were home on an escutcheon of pretence. 

HERALD'S COXJUTOB, or COXATOX or 
a corporation founded by Richard 111., in the first year of 
his reign, by a charter dated the 2nd of March, 1488, in 
which he gives to tho principal officers of the corporation 
a house c^led Golds Arbor, in the parish of All Hallows 
the Less, London; but in tho first year of the reign of 
Henry VII. this house was taken into the king’s hands. 
under the Act of Resumption, as the pci'sonid property of 
John Writhe, then garter king-at-arms. Daring the reign 
of that [king and of his successor Henry Vlll. the heralds 
made several unsuccessful attempts by petition to obtain 
a restoration of tho property, or the grant of some other 
buildiqg for their general nse. King Edward VI., in ths 
third year of his reign, by a charter dated 4th June, con- 
firmed to them all their ancient privileges; and Mary, by 
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charter of the 18th of July, 1554, rc-incorporated them, 
and granted to them Derby House, then occupying the 
site of the present college on St Bcnct's Hill, near St 
Paul’s Churchyard. The old building was destroyed in the 
great fire of London, but all the books, papers, &c., were 
saved and removed to the palace in Westminster, where 
the heralds held their chapters, &c., until the college was 
rebuilt. The corporation consists of the heraldic officers of 
England under the presidency of the earl marshal, an office 
now hereditary in the Howard family, the dukes of Norfolk. 
[iSee Herald.] Persons who liave hei'editary claims to 
arms which have been disused for one or more generations 
may be empowered to resume them by the Herald’s College 
on satisfactory proof of their right being produced. Where 
there is no hereditary claim, and persons wish for arms, they 
have to memorialize the earl marshal and present proofs 
of fitness. The college records and traces pedigrees, and 
its members derive their incomes partly from salaries and 
partly from the fees they are entitled to charge for their 
services. The herald's college in Scotland is termed the 
I^yon Court. 

HKRAT' is a well-fortified city in the north-west of 
Afghanistan, 550 miles west of Cabul and 370 miles north- 
west of Kandahar. It now contains about 80,000 inliabit- 
mits, among whom are about 1000 Hindus and some 
families of Jews. It is inclosed by a thick wall, from 25 
to 30 feet high, surrounded by a deep wet ditch. There 
are five gates, defended each by a small outwork; and 
on the north side there is a strong citadel, also sur- 
rounded by a wet ditch, which overlooks the town. The 
interior is divided into quarters by four long bazaars, 
covered with brick arches, whieli meet in a small domed 
quadrangle in the centre of the town. Many of the 
streets which branch off from the main ones are built 
over, and form low dark tunnels. The town is very dirty. 
It contfuns about 4000 dwelling-houses, many of them, 
however, being only built of mud, 1200 shops, seventeen 
caravanserais, and twenty baths, besides many mosques 
and fine public reservoirs of water. The manufactures are 
numerous, and indudo carpets, cloaks, caps, and leather 
goods. Tliere is also a good trade in saffron and asafoetida, 
which are extensively grown in the vicinity. Herat pos- 
sesses great political importance. It is considered the 
key to Afghanistan from the west; and as Afghanistan 
itself affords the only route by which a military force 
could advance by land towai*ds India, it is sometimes 
called the key of India," and its conquest by the Per- 
sians, who might allow the Russians to enter, has always 
been resisted by the British government, and was the 
occasion of a brief war in 1856. 

HfilAULT, a maritime department in tlie south of 
France, formed out of a portion of Bas-Languedoc, is 
bounded N. by the departments of Aveyron and Card, 
£. by that of Gard, S. by the Gulf of Lyons and the depart- 
ment of Aude, and W. by the departments of Audo and 
Tarn. Its greatest len^ from £. to W. is 84 miles, 
from N, to S. 49 miles. The area is 2893 square miles, 
and the population in 1881 was 441,527. 

Surface . — Tho department is traversed in the north and 
north-west by the lower Gevemess, which attain the 
height of 4198 feet in the Espinouse range on the con- 
fines of Tam, and of 4^64 feet in the chain of Larsac, or 
Larjao, extending north of Lodbvo into the department of 
Aveyron. From the main chain several ranges of liiUs 
of moderate elevation branch off towards tho south, gradu- 
ally subsiding as they approach tho sea. The cultivable 
soil of the north and north-west consists of a chalky clay 
which prodnees only ryo* The higher mountains are In 
general barren or covered with woods. The plains in tho 
interior, some of which are of large estent, consist of a 
light gravelly soil, very favourable to the growth of the 
vine and the oBve. Along the lower courses of the Orb, 


the Hdrault, and the Vidourle, and generally in the south 
of the department, the soil is strong, deep, rich, and veiy 
productive in all tho cereal grains. Here and there aU 
through the department there are extensive wastes, locally 
called ffarriffues, thinly covered with shrubs, dwarf oak, 
heath, broom, cistus, and aromatic plants, and producing 
tolerable pasture. The department presents abundant 
evidence of volcanic action at some distant period, par- 
ticularly ill the extinct craters of Agde and of St. Thibcry, 
near Pdzonas, and in the basaltic hills near Montpellier. 

The coast line, extending from the mouth of the Aude 
to that of the Vidourle, measures 6G miles in length. The 
salt lagoons of Than, Magnclonno (so called from the 
ancient city of Magnelonnc, which stood on the poninsola 
of Maguelonne, and of which there remains a very inter- 
esting church), Pdrols, and Mauguio extend eastward 
from Agde to tho Vidourle ; they ai'e separated from tho 
Mediterranean by a narrow bank, in which, however, there 
are a few openings, called graux, Tho Canal des Ktangs, 
which joins the Canal du Midi at Cette, passes through 
those lagoons. In the west of the department are the 
lagoons of Vendresand Capestang: the latter Is land-locked 
and stagnant. The neighbourhood of all those lagoons 
is marsliy and unhealthy; agues and rheumatic fevers 
prevail in tho summer and autumn, though to a less extent 
than formerly, owing to the partial drainage and cultiva- 
tion of the marslies. Except in the vicinity of the lagoons, 
the depailmciit enjoys a pure air and a most healthy climate. 

Ilgdrography . — ^The rivers all rise in the Cdveuues, and 
flow directly into tho Mediterranean or into the lagoons. 
The principal arc : tho Vidourle, on the confines of Gaud; 
tho Lez, which passes east of Montpellier, and becoming 
navigable takes tho name of Canal de Grave ; tho Hdrault, 
which gives name to the depai'tment, rising in the north- 
west of Gard, running south, and entering tho department 
of Hdrault at Ganges, where, having received the Ergue on 
tho right bank, it passes Montagnac and Pdzenas, and 
enters the sea through tho pori of Agde after a course of 
80 miles, only seven of which are navigable; tho Orb, 
which, springing from the mountains west of Lod5ve, and 
flowing first south then west till it meets tho «Taur at 
Olargues, and finally south-south-east, passes Bdziers, 
having previously received the Bernasohre from the west, 
and enters tho sea near St. Geniez ; and the Aude, which 
touches the western boundary. Near the coast most of 
the towns aro joined to the Canals do Midi and des Etangs 
by short canals, thus establishing a communication with 
Bcancairo and tho towns on the Rhone [see Gard] and 
tlie Garonne, and with the Gulf of Gascony. 

Products and Jiesources , — About a fourth of tho area 
consists of arable land, and a sixth of vineyards. Wheat, 
rye, barley, and oats are produced in quantity more than suf- 
ficient for the consumption. There is a considerable breadth 
of artificial meadows ; and large crops of lucerne, sainfoin, 
and clover are grown. For the quantity of wine produced 
Herault stands at the head of the wine-growing depart- 
ments of France, tho average annual produce being nearly 
50,000,000 gallons. The red wines of St. Georges, St. 
Christo], and St. Drezdiy, the muscatel wines of Frontignan, 
Lunel, and Beziers, and tho white wines of Marseillan and 
Pinct, are considered the best. Fruits, especially rusins, 
olives, almonds, figs, and chestnuts, and all kinds of pulse 
arc grown. Tho mulberry is cultivated for the production 
of silk ; aromatic and medicinal herbs, and plants used fov 
dye-stuffs, are gathered. The principal material of the 
woods are the chestnut and green and white oak. Sheep, 
cattle, and mules are numerous ; game is very abundant ; 
and fish, including tho john-dory, tunny, oyster, lobster, 
anchovy, mackerel, eel, &c., are taken in immense quantities 
in the lagoons and in tho sea. 

The industrial products comprise woollen cloths for tho 
army and for exportation to Spain and Italy, sillu, hosiery^ 
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calico, mnslin, flannel, blankets, brandy, chemical prodncts, 
pottery, tiles, honey, perfumes, leather, oil, beer, paper, 
^c. There are also numerous dye-houses and establish- 
ments for the rearing of silkworms. Shipbuilding is 
carried on at Cette and other towns on the coast Mines 
of coal, iron, lead, and copper, quarries of marble, building 
and mill stone, slate, gypsum, and granite are worked. 
A great quantity of salt is made by evaporation on the 
lagoons and on the shore of the ModitciTanean, this de- 
partment being one of the chief sources for the supply of 
that article in Franco. There are several mineral springs. 
Tho exports consist of most of tlie articles enumerated, 
but chiefly of wines, dry fruits, and brandy. The imports 
are wool, cotton b^es, staves, colonial produce, raw hides, 
cork, &c. The principal seaport is Gettr. 

The department is divided into four nrrondissoments, 
viz. Montpellier, Bdziers, Lodeve, St. Pons. Montpellieu 
is the capital. 

HERB, HBRBA'CEOUS PLANT, is one in which 
the stem docs not become woody, and dies down to tho 
ground during the winter. Such plants may be annual, 
biennial, or perennial. Annuals spring from tho seed, 
produce leaves, flower, and fruit, and die in one season; 
biennials produce leaves tho first year, and flower and fruit 
in the succeeding season. TJie turnip, for instance, forms 
leaves during the vegetative stage, and accumulates a large 
store of nonrishment in tl o root ; in tluj wild state this 
nntrilive material would be used up the next year in the 
formation of flowers and seeds, fliul then the plant would 
die. Perennials blossom and form fruit year after year. 

HEBBA'RIUM. a collection of dried plants, named 
and arranged in ii systematic manner. The earlier botan- 
ists gave to such a collection the name of Hortus siccus, 
"When the plants have been brought home in a vasculum, 
all their parts should be spread out, fre<‘d from folding and 
•overlapping, put between folds of bibulous paper, and 
pressed. Having remained under pressure for a night, 
they should bo put into fresh paper and again pressed. 
The paper should be changed till the plants arc diy. 
Wlien quite, dry they are to be fixed permanently to paper 
‘by a little gum, named according to their natural orders, 
genera, and species, with the localities in which they had 
been gathered, and placed in the cabinet. It is also 
important to secure tho roots of manageable herbaceous 
plants, and to mark the season at which they were gathered. 
Tho sheets of paper on which the plants are mounted 
should be stiff enopgh to b(*ar handling ; a useful size is 
37 inches long by 11 inches broad. Not more than one 
species should bo placed on the same sheet, hut various 
stages in the growth of the plant may be represented, and 
also specimens from different loculllies. A label should 
Jiccompany each specimen, ^ving name of collector, locality, 
4ind date. The name of the species is written at tho 
bottom of the paper, and tho various species of a genus are 
inclosed within a browr paper cover, with the name of tho 
genus written on tl e outside at the bottom left-hand corner. 
The genera are arranged in natural orders according to 
some systematic work. In the British Museum herbarium 
at South Kensington, the plants of the general collection 
are arranged according to Bentham and Hooker's Genera 
riantarum,” tlie number of tho order and genus being 
placed outside each genus-cover ; the collection of British 
plants in the same museum is arranged according to 
Babington's “ Manual of British Botany.” 

HERBERT OF CHERBUR Y. LORD EDWARD, 
the earliest of tho Euglish deistical writers, was bom 
•of an ancient and noble family at Montgomery Castle, 
in North Wales, iu 1681. He was sent to Oxford in his 
twelfth year, and at the age of fifteen he married his cousin 
Mary, an heiress, who was considerably older than himself. 
On tlie coronation of James I. ho was made a knight of 
the Bath, and in 1008 he proceeded to Paris. Tho folmwing 


year he joined the English anxiliarimi in the Netherlands, 
and seivcd under Prince Maurice of Orange, displaying the 
most reckless daring and intrepidity. In 1618 Sir Edward 
was sent ambassador to France ; in this situation the bold 
independence with which he answered a remark of tlie 
Constable do Luynes brought upon him the displeasui-e of 
tho French monarch, at whoso request he was recalled. 
Tho conduct of Herbert met, however, with the approba- 
tion of James, who, upon the death of De Luynes, sent 
him again to Paris, where he published his first work, 
entitled “Tractatus de Veritate, prout distinguitnr a Re- 
vclationc, a Verisimili, a Possibili, ct a Falso ” (4to, Paris, 
1G24). The year following he returned to England, and 
was created a baron of tho kingdom of Ireland. In 16 Ji 
he was elevated to an Euglisli peerage, and two years 
after published an enlarged edition of the “ Tractatus,” of 
which auotlier appeared in 1646, accompanied with tho 
treatise “De Rcligionc Gcntilium, Errorumque apud eos 
Causis.” Upon the outbreak of the political troubles 
under Charles 1., Lord Herbert at first took the side of tho 
Parliament, which, however, ho subsequently abandoned at 
a great sacrifice of personal interests and fortune. He 
died in the year 1648, After his death two posthnmons 
works were published, the “ Expeditio Buckinghami Dneis 
in Jieam Insiilam,” and tho “Life and Reign of King 
Henry VIII.,*’ with a dedication to the first Charles. His 
Memoirs, which ai-e the earliest instance of autobiograjihy 
in our language, remained in manuscript until they w'crc 
printed in 1764 by Horace Walpole, at fcJtrawbeny Hill. 

Herbert of Cherbury is now chiefly remembered as being 
almost tho first of English thinkers who attempted to form 
di*ism into a system. Ilis aim was rather constructive 
than criticiil, and it was his object to assert the sufficieney 
of natural religiou, and to show that all extraordinary 
revelation was unnecessary and useless. In the place of 
Christianity he offered wdiat he described as the universal 
rcli/^on, and the aim in nil his philosopbical writings is to 
expound its principles and to demonstrate its sufficieney 
for the needs of man. His works called forth sowial 
replies from Christian apologists, but they liave now merely 
historical interest. 

HERBERT. GEORGE. a cc'lebratcd English poet and 
divine, was bom 3rd April, 1693, He was the fifth brother 
of Lord Herbert of Cherbury. He was educated at West- 
minster, and elected thence to Trinity College, Cambridgi*, 
about tho year 1608. In IGll he took his degree of 
bachelor, in 1615 that of master of arts, and in 1611) he 
was elected to the position of public orator of tho univer- 
sity. He was patronized by Lord Bacon and also by 
James I., from the latter of whom he received a sinecure 
office worth £120 a year. On tho death of James he studied 
for tho church, took holy orders, and was made prebendary 
of Layton Bromswold, or Layton Ecclesia, in Huntingdon- 
shire, in 1626. In 1630 he married Jane, the eldest 
daughter of his friend Mr, Charles Danvers, after a court- 
ship lasting three days, with whom ho lived in the greatest 
happiness for the short remainder of his life. He was 
appointed the same year to tho rectory of Bemerton, whei-o 
he died in 1633, in the tbirty-nintli year of his age. llt» 
was a man of a pure and holy life, and his career as a 
clergyman was marked throughout by a consistent and self- 
sacrificing beneficence. His chief work, a collection of 
religious poems entitled “ The Temple,” was published a 
year after his death, and this, with a prose treatise entitled 
“The Country Pai'son,” a poem entitled “The Church 
Militant,” and a few minor verses, make up the whole of 
his writings. His poems include some of the sweetest 
passages of religious poetry in the English language ; but 
considered as a whole, they are marked by great diffuse- 
ness and elaboration, and are overlaid with fantastic and 
sometimes incongruous imageiy. A quaint and beautiful 
memoir of Herbert was written by Iza^ Walton. 
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HBRBliltT, BlllNEY (Loiii> Herbert of Lea), 
fitatesman and minister, son of tlie eleventh £ar1 of Pem- 
broke, was bom at Richmond in 1810. Educated at 
Harrow and at Oriel College, Oxford, he entered the House 
of Commons in 1832 in .the Conservative interest, as 
member for South Wilts, whicli lie continued to represent 
until his elevation to the peerage. He was appointed 
secretary of the admiralty iu Sir Robert Peel’s ministry of 
1841. In 1846 ho became secretary at war, and went out 
of ofKco with his party after the repeal of tbe corn laws. 
On Uie formation of lord Aberdeen's coalition ministry he 
resumed his post of secretary at war. He was for a few 
weeks colonial secretary in the first administration of I.ord 
Palmerston in 1866, and seoretnry at war in his second 
administration in 1869. His labours both in the House 
of Commons and in his office had so impaired his health 
that he was forced to resign his scat; and early in 1861 
he was raised to the peerage. The state of his health 
eompellt'd Lord Herbert to resign office and proceed to 
Spa, whence In: returned to England, and died at Wilton, 
near Salisbury, 2nd August, 1861. To liim wore due the 
reorganization of the army medical department and of the 
militia, the organization of the volunteer force, the fortifi- 
cation of our dockyards, and great iinprovemeuts in the 
sanitary condition and education of tJio army. Ho pos- 
sessed winning and gcnkl manners and a singular apti- 
tude for business, was a good debater, an eminent philan- 
thropist, and a liberal patron of the arts. He married, 
ill 1846, the daughter of Major-general A she A ’Court, of 
Ainington Hall, Warwickshire, niece of Lord Hoytcsbnry. 
There is a statue of Lord Herbert in front of the War 
Office in London. 

HBRCUIiA'NEUM, a very ancient Italian city, situ- 
ated near the foot of Mount Vesuvius, about 4 miles from 
Naples. It derived its name from the worship of Hercules, 
which was peculiar to tbe place. Tradition attributed its 
foundation to the hero himself during his wanderings in 
the West. It was inhabited by Oscans, the aboriginal 
natives of the country, by Etruscans, and by Samnites, 
before it became subject to Rome. Owing to its salubrious 
situation on a height between two rivers, and being near 
the sea and the harbour of Resina, it became a favourite 
site for Roman villas (as that of Servilia, sister of Cato 
of Utica''. The spot retained its name even after the total 
annihilation of the town by the eruption of 79. A number 
of poor families then took up their abode here, but in 472 
their village was again destroyed by an eruption, which 
altered the configuration of the whole coast. Subsequent 
eruptions increased the depth of oshes and lava under 
wljiUi the old town was buried from 40 to 100 feet, that 
being the depth of the remains at the present day below 
the surface of the soil. The discovery of Herculaneum 
took place iu 1713. Prince d*Elbccaf of I^rraine, while 
erecting a casino at Portici, caused a well to bo dug to 
supply it with water. This led to the discovery, at a 
depth of about 90 feet, of the ancient theatre, where a 
number of statues were found. Two of these, beautiful 
portrait-statues of an old and a younger woman, are now 
in. the museum at Dresden. During the next twenty years 
the excavations were discontinued, but in 1737 Charles III., 
when engaged in erecting a palace at Portici, recommenced 
operations, which were unfortunately directed by unskilful 
bonds and led to no satisfactory result; nor was it an easy 
task to remove the huge masses of tntfstone and lava which 
covered the mins, especially as the bnildings and streets of 
Portici and Resina were thereby nndermined. In 1760 a 
long narrow passage was hewn through the rock leading 
to the theatre, which lies 69 feet below the level of the 
street, and this is the entrance at the present day. In 
1766 the Accademia Ercolanesc was instituted for the 
investigation of the antiquities discovered, and under their 
Auspices was published the “ Pitturo d’Ercohino ” in nine 


volumes (Napoli, 3767), which caused immense sensation 
in the learned world. Tlie excavations during the next fifty 
years were conducted too superficially and unsystemati- 
cally, but progressed more favourably under the French 
kings Joseph Napoleon (1806-8) and Joachim Murat 
(1808-15). Under the Bourbons operations wore sus- 
pended till 1828. Many of the most interesting objects 
were excavated and again covered ; thus the theatre, part 
of the fomm with its colonnades, a basilica similar to tiiat 
at Pompeii, private houses, &c. Although the works were 
carried on without any definite plan, the yield was remark- 
ably rich, and has furnished the museum of Naples with a 
large proportion of its most valuable treasures, including 
statues, busts, mural paintings, inscriptions, and utensils 
of all kinds. In the chamber of one bouse an extensive 
papyrus library of 8000 rolls was discovered. The excava- 
tions were recommenced with great ceremony in 1868, hut 
as they are conducted on a limited scale no great results 
have yet been obtained. In duo time, however, a number 
of interesting discoveries may confidently be expected. 
This is all the more likely as the ancients appear soon to 
have given np their search for objects of value here as 
being unprofitable; and while Pompeii was thoroughly 
explored and ransacked ,the treasures of Herculaneum have 
been preserved for the benefit of posterity by the mantle of 
lava with which they are enveloped. The theatre contains 
nineteen tiers of scats in six compartments (I^t. imnei): 
between these seven Rights of steps ascended to a broad 
corridor, above wliiidi was situated a colonnade with three 
more tiers of scats. The number of spectators it could 
contain has been variously computed at from 8000 to 
30,000, the latter number being certainly too high. Tho 
uchestra lies 86 feet below the level of tho modern town 
of Resina, and is faintly lighted from above through tho 
shaft of the well which was the occlusion of the discovery. 
The stage was 33 metres long. One inscription reconls 
that L. Annins Mammianus Rufus erected the theatre; 
another that Nnniisius, son of Publius, was the architect. 
The buildings brought to light by the Scavi Nuffvi of 
1828 to 1837, and resimied in 1868, aro of far higher 
interest. A street, part of n large private house, .and 
several honse.s used for frading purposes have been exca- 
vated. They lie 40 feet below the present surface, and tho 
different layers of tlie superincumbent lava arc readily dis- 
tinguished. The houses with their fittings and decorations 
resemble those of Pompeii. Tho garden of tho principal 
house, that of the Argus, i.s one of the most interesting 
objects. It is inclosed by an arcade of twenty columns 
and six buttresses. Towai^ds tho sea, the proximity of 
which at that period is indicated by the rapid descent of 
tho street, are situated magazines, three storeys in height, 
and well preserved. 

EM R^CULES. See Herakles. 

HER'CULES* one of the old constellations, known to 
Aratus, Hyginus, and Ptolemy, bat variously described by 
them. The club, lion’s skin, and figure of Hercules are not 
80 old as Aratus, who describes this personage as stretching 
his hands to different quarters, and makes an allusion to 
tbe neighbouring dragon, which shows that he was not 
painting a hero. The constellation is situated between 
Draco, Bootes, Lyra, and Ophiuchus ; but as there is no 
star in it larger than that of tho third inagnitudo, there is 
nothing very remarkable about it. Tho principal stars, m 
and /3, lie between the bright stars in tlie head of Ophiuclms 
and in Corona Borealis. See Plato Constellations, 
Northern Hemisphere, opposite xvii. 

HERED'ZTY. Thu fact that certain conditions of tho 
body are transmissible by inheritance is one that has long 
been recognized both in connection with animals and men, 
but the laws by which this influence is controlled and the 
modes of its manifestation are at present bnt imperfectly 
understood. In tbe case of those animals which have been 
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ilomosticated the importance of this law is fully recognized, 
and by the careful selection of certain types for several 
generations many very striking results have been obtained. 
This is especially the case with horses, dogs, and birds, in 
all of which variations in shape, colour, and character can 
readily be produced by experienced breeders. The more 
complex nature of man, bowever, presents greater ditli- 
culties to investigation ; and though it is abundantly mani- 
fest that hereditary transmission aUccts both his physical 
and mental constitution, there are many points connected 
with it that cannot at present be explained. Wc all recog- 
nize tliHl children often greatly resemble their parents, cx- 
liibiting similar features, tones of voice, walk, manners, &c. ; 
that certain peculiarities of feature may run in families, 
and even be transmitted for several gtmeratioiis. Some- 
times characteristics derived from both parents may be 
traced in a child ; sometimes the influence of otic parent is 
evidently predominant, while often one or two inherited 
traits or physical peculiarities may be observed, and wo arc 
at a loss to account for the origin of other and more strongly 
marked qualities. It may be, Iiowovcr, fairly presumed 
that these aro derived from emlier ancestors, for a child is 
often observed to exhibit ])eculiarlties or qualities resem- 
bling those of a grand-parent ; and though personal obser- 
vation can seldom go beyond this relationship, tlicre is uo 
reason for doubting that tendencies may be derived from 
iincestors mucli more remote, and possibly from several of 
them. By some expositors it is supposed that one form 
of this law, observed from veiy early times, is the penalty 
utta(‘lH*d to the breach of the second commaudinent 
(Kxod. XX. 5); but however this may be, that the cuusc- 
quenees of wrong-doing afTecting the physical system may 
be transmitted to the third and fourth generation is n fact 
fully recognized by every physiologist. While, however, 
physical peculiarities naturally acquired are readily trans- 
mitted to offspring, and this even in such cases as dcpoil 
from the normal type, peculiarities accideutally induced 
are not horcditaiy. The contrary has been asserted by 
some eminent physiologists, who have maintained that 
where parents have lost fingers, &c., or have suflered from 
injurios that have left special and striking marks upon 
them, such losses or marks are often inherited by their 
offspring. Tliat numerous facts which appear to support 
this theory can be produced must be admitted ; hut on the 
other hand, the powerful Influence exercised by maternal 
impressions during pregnancy must be taken into account, 
and there are moi*e numerous and more important facts 
which point in the opposite direction. Thus with certain 
breeds of dogs it has been the custom for generations to 
dock their cars and tails, but the same thing must be done 
to every fresh litter of puppies tliul is produced, inasmuch 
as, notwithstanding the mutilation of the paieuts, the 
offspring are never bom without these useful appendages 
being of the natural length. In the human race also many 
deformities are inteniionMly produced in obedience to the 
dictates of fashion, as for instance the rounded and cum- 
pressed waists of European ladies, the clubbed feet of those 
of China, and the flattened skulls of certain tribes of 
American Indians, but these distortions are only partially 
transmitted to the offspring. 

Concerning the mental qualities, it is fully proved that 
these may not only be inherited from the parents, but also 
from ancestors one or more generations further back. 
This has been observed veiy clearly in connection with 
some breeds of dogs, as for instance pointers and sheep- 
dogs, in which the formation of what wc may fairly term 
mental habits has been encouraged fur generations. In the 
human race it has also been observed that the children of 
skilled artisans take to trades similar to those of tlieir 
fathers with much greater aptitude than the children of 
labourers, or those who have pursued avocations of a dif- 
ferent character. As an artisan expressed it in conversa- 


tion with the writer, such children wlfbn apprenticed “ take 
to their tools naturally and soon learn everything while 
those of diflerent parentage often handle their tools awk- 
wardly and learn slowly and with difficulty. In other ranks 
of society it is evident that mental qualities are often trans- 
mitted in a similar way, and special aptitudes for certain 
forms of intellectual work, for the arts of music and paint- 
ing, for the profession of arms, &c., are found to bo the 
possession of certain families. 

Moral qualities also are conveyed by mheritnnee, and 
heredituTy tendencies both towards good and evil probably 
enter into the composition of every individual character. 
Such qualities as courage, magnanimity, truthfulness, per- 
severance, &C., may often be traced in this way as clearly 
as the possession of physical and so with 

equal certainty may tendencies to certain forms of crime, 
or to criminality generally. We cannot in this place enter 
into any considenttion of the perplexing questions as to 
the limits of the power of the individual will or of personal 
responsibility wbieh ai‘e suggested by these facts, but their 
reality is fully sustained by history, biography, and by the 
accumulated records of the doings of the criminal classes, 
whatever opinions may bo based upon them. This much 
may bo said, that a fcoi'ful Nemesis waits on whatever social 
community commits the crime of neglecting its pauper or 
criminal classes. Inherited beggary or crime becomes then 
at length a part of the body politic, which can only be coped 
with by licroic measures. On the other hand, national edu- 
cation, such as that long enjoyed by Scotland and now 
shared in by England and Ireland, attacks these hereditary 
tendencies with the happiest cflect, especially when not ono 
generation alone but a reasonable lapse of time is taken into 
consideration. 

The importance of heredity in connection with the trans- 
mission of disease, or of such a form of bodily constitution 
as will readily succumb to adverse influences and develop 
special maladies, is fully recognized in medical science. 
Some complaints fortunately appear to bo incapable of 
being banded down in this way ; but there are many in 
which the power of a hereditaiy taint is very strongly 
marked — consumption, cancer, goitre, gout, insanity, and 
syphilis being among the most prominent. Such tendencies 
arc intensified by iiiterman’iages among families in which 
these have been manifested, while they tend to die out 
where unions are contracted with more healthy stocks. 
The disastrous effects of the hereditary transmission of 
disease intensified by a continuance of the unhealthy con- 
ditions by which it was first induced, and by inteniiarriage, 
aro seen in the cretinism which prevails in some of the 
Alpine districts, and which has already been noticed. fSce 
the article Cuetins.] In cases of insanity it has been 
obser^^ed that a large proportion of those affected are the 
descendants of families in which brain and nerve disease 
has been manifested ; and further, that the neurotic taint 
is more frequently to be traced through the mother than 
the father. Thus the marriage of Henry V. to the daughter 
of the mod King Charles of France inflicted a mad king 
upon England in the person of Henry YL, and deluged 
both France and England with blood. 

Diseases that are hereditaiy usually manifest thcmsolvcB 
at an earlier period of life than those which are acquired, 
and they are generally more obstinate and difficult to treat. 
It must not be supposed, however, that sneh diseases are 
uncontrollable, or that where a hereditary tendency exists 
that it is bound to manifest itself. On the contrary, it 
has been incontestibly proved that such a tendency may 
often be kept in chec^ by the adoption of proper rules of 
living, and where these are persisted in long enough the 
taint may bo destroyed or neutralized altogether. The 
knowledge that there is a special liability through inherit- 
ance to a particular form of disease certainly calls for a 
careful avoidance of any mode of life that has a tendency 
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to develop it^and for’^ho use of all such means as may bo ' 
available to counteract its influence, and such efforts are 
often attended >¥1111 the happiest results. 

The probable effect of one’s conduct upon his posterity 
has during recent years been tho subject of much earnest l 
study, and it enters very largely into tho theory of Evo- i 
I.UTION. The religious influence excited by this simple and i 
plain scientific theory is highly remarkable. The duty of ' 
self-control and of self-iTnprov<*mcnt for the sake of those to 
come after us — that is to say, the consideration of our race 
rather than of our single selves — is now a common feeling 
among thousands where direct religious teaching had been 
hitbcrlo vainly striving to get more than a mere perfunctory 
assent. Darwin has attacked tlio practical side, so powerful 
in the English character, and tho clergyman now finds his 
exhortations acted upon as well as listened to. Men preached 
temperance for ages, till it was shown that the (diildren 
suffered from tho intemperance of their parents ; that once | 
done, the very next generation (our own) sees intemperance 
greatly diminish as a national crime. Anyone knowingly 
consumptive, or tainted with madness or the like, >vho now 
marries is hold not to he an object of pity, as heretofore, 
hut of strong moral reprobation. >farriag<‘s of first cousins, ! 
once tho favourite theme of novelists (Lytton in ‘‘The Cax- 
tons,” Dickens in “ Bleak House*,” Thackeray in “ The N(!W- 
conies,” &c,), and hence fairly to be judged as appealing to | 
the favourable sympathies of our fatliers, are n(*vv ejnulemned ' 
as reckless hardihood, where they are not silently passed 
over as too absurd for sensible persons. It is now clear, 
and is within the obsciTution of nearly everyone, that snch 
inarriag«*s are very frequently disastrous, from their iiitcii- 
ftifleatiun of whatever family taint may lurk concealed. Tho 
works of Francis Gallon on “Hereditary Genius ” and “lii- 
<iuiriea into Human Faculty and its Development” (I^nd. 

1 flH3) contain most remarkable and patient investigations 
into several departments of this obscure hut deeply inter- 
esting subject. The fullest statement of tho modern philo- 
sophical position is that by Herbert Spencer (“ Bi<)log)%” 
])art ii. chap, fl, London, 1870). The “Heredity” of 
M. Kibot (Paris, 1873) is also very accurate and full. The 
jdiysiological side is exhaustively treated hi principle in 
Darwin’s “ Descent of Man,” second edition (Lond, 1875), 

HES^SFORD* a county of England, is bimnded K. 
by Worcestershire and Gloucestershire; N, by Shropshire, 
with a portion of Worcestershire; W. by Kadnorshire, 
Brecknockshire, and a part of klonmouthshire; and S. by 
Monmouthshire and Gloucestershire. The length, north to 
south, is about 40 miles; tho brcndtli, w<*st to east, 34 
miles. The area is 800 square miles, or 632,898 acres. 
The population in 1881 was 121,002. 

Surface^ Riv&ra^ <fc , — The burface of this county is 
generally hilly, but tho valleys occasionally expand into 
open plains. The llatterel range of tho Black Mountains, 
which forms its border on tho west-south-west, is the 
liigbest land within its limits; there is likewise a third 
and lower line of hills extending in the same direction 
from Middlowood to Wormbridge. In the south-west the 
Saddlebow and Garway are conspicuous, and in the south 
tho hills near Walford and Pen 3 rard. The Malvcni Hills 
and tho range stretching northward from Stamford Bishop 
arc the principal heights on the eastern boundary. On the 
north are the hills of Downton and Leintwardine, together 
with the range running in a sonth-west direction from 
Ludlow. Near the centre of the county Dinmore, West- 
hope, and Badnage Hills, with the line on which tho circle 
of firs called Lady Lift stands conspicuous, foi*m tho most 
prominent features. 

No large rivers have their source in these hills; tho 
principal streams which >vatcr Herefordshire rise in the 
higher counties of South Wales. They arc, the Wye, 
the Lugg, the Teme, the Arrow', the Frome, the Leddon, 
the Doyer, and the Munnow. 


The Wj'c, which rises in Cardiganshire, enters Hereford- 
shire on its western side, and after many windings reaches 
the city of Hereford, and finally leaves the county near the 
Loys. It is imperfectly navigable throughout the whole of 
this county. The immediate vicinity of mountains, and 
the very large surface of country drained by tho Wye, cause 
sudden and frequently destructive fioods. Fur picturesque 
beauty this river is justly celebrated. Trout, grayling, and 
salmon are taken. Since the destruction of a weir in tho 
low'er part of the river the number of salmon has increased. 
Neither of tho other rivers is navigable to any useful 
extent ; they are cliieily remarkable for their plentiful sup- 
ply of fish. Two canals have been formed through por- 
tions of this county for the conveyance of coal and other 
heavy goods, and it is iilso w'cll supplied with railway 
accommodation. 

Climate^ Geology^ and Agriculture , — Tho climate of 
Herefordshire varies greatly, according to the elevation and 
exposure. The neighbourhood of Ross and Ltjdbury, as 
well as the central portion f)f the county, enjoys a superior 
climate to such portions of the north and west as are in 
the >icinityof Wales; but the general climate of the >vhole 
county is remarkably healthy. 

Most of the surface of this county belongs to the old red 
sandstone formation, but the liighest points are of the class 
of Silurian rocks. 'Vhesii aro Marchi Hill, near Ifoss, on 
Ihe Wye, and the. range between Ludlow aud Kington. 
The Black Mountains, on the. Brecoushire border, are 2545 
feet liigh ; and the Wyo clifls arc 2000 feet at Symond’s Yat. 

The soil consists 2 >riiie.i pally of a deep and heavy loam, 
with a substratum (»f clay in some districts and gravel 
in others. The high lands are generally occupied by oak 
coppices, wliich are numerous and extensive. The county 
is esNeiitially an agricultural one. Although it cannot 
be placed in the very first rank, the fanning is generally 
I good, and improvements arc continually being introduced 
.18 regards methods of culture and now implements ; but 
the farm buildings aud labourers’ cottages are not, as yet, 
as good as those of many other counties. Acconling to 
the oflicial agricultural statistics published in 1885 there 
are 445,000 acres under eultivatioii; com is gro>vii on 

100.000 acres, green crops on 33,000 acres, clover oii 

34.000 acres, hops on 3000 acres, and 206,000 aerrs aro 
permanent pasture. The apple ci*op yields about 20,000 
hogsheads of cider. Perry is also extensively made. 

The county is celebrated for its cattle, which arc red, 
with w'hite or mottled faces, and occasionally some white 
about the legs. They aro genc‘rally preferred for grazing, 

I not being good milkers. The breed of sheep is very gener- 
I ally held to be as colebrated as that of the cattle. Dairy 
farming is never pvactivSed here, and the milk of the cows, 
which are only kept for breeding, is given to the calves. 
The oxen are generally fed at two years old, and sent to 
market at three. Agiicultural horses of average quality 
are bred in considerable numbers. TJie nortli jiart of the 
county produces useful riding and coacli horses. Tlie 
number uf cattle in the county in 1885 was 82,000, and 
of sheep 270,000. The manufactures aro almost entirely 
confined to such m-ticles as arc required for local consump- 
tion, and thcro are no mines. 

Hereford shire is divided into eleven hundreds and 221 
parishes. Tho county returns two members to Parliament 
under the Seals Act of 1885, the. number of electors in 
1 883 being nliout 88 10. 

Tfiatorg and Antiquities , — The ^ater part, if not the 
whole, of llcrefordshiro was comprised in the territory of 
the Silurcs, and was conqucn*d by the Roman general 
Julius Front inus about a.d, 73. A line of Roman and 
British entrenchments may be traced from the Malvern 
Hills to Whitbourn, Thornbnry, Croft, Brandon (near 
Leintwardine), and Coxwall Knoll (near Brampton Brian). 
There are also traces of a camp on tho east of I.ieiatwardiiie, 



IIEREFOBD. 


142 


HERESY. 


near Down ton, and sovcral Roman roads in various parts 
of t)ie county. During the Heptarchy Herefordshire be- 
longed to Mercia, and in C80 a synod was held at Hereford, 
which was the principal town of Mercia in the time of Offa. 

The position of Herefordshire relative to Wales subjected 
it to continual inroads from the W'elsh. A considerable 
juu-t of the county was included in the “ Marches,” a term 
used to express the frontier in disjmtc between the Welsh 
and the English. In spite, however, of repeated defeats 
of the Welsh, and very severe exactions, attacks continued 
to be made upon the persons and property of the Mmehers; 
but no event occurred which immediately affected tliis 
county until the crown of England w'as in dispute between 
Slej)lien and Mand, the daughter of Henry 1. Geoffrey de 
Talebot and Robert, earl of Gloucester, then dechared in 
favour of the empress. Talebot retinal to Hereford, but 
soon quitted it, and the Castle of Weobly, which had 
been garrisoned against Stephen, was totally demolished. 
Stephen afterwards invested the city of Hereford. 

During the troubled times of Edwiird TT. Herefordshire 
w'as the scene of many executions. The king’s adherents, 
Hugh Desj)cn8er, Baldot*, and Reding, were executed at 
Hereford. No particular event occAUTcd by W'hich the 
county was locally affected until the r(*bc]lion of Owen 
Glcndower threw the Marches into eonfusioii. 

Daring the wars of York and Lancasttr Herefordshire 
did not escape the general ennmotion. During the Civil 
\\'ar the city of Hereford was garrisoned for the king, but 
was taken by Sir William Waller. After the liattlo of 
Nasuhy the king marched to the relief of Hereford, and 
the Scotch mmy raised the siege. In the course <jf the 
year lCd6 the city was taken by surprise, and the whole 
<-ounty was reduced by detachments in the interest of the 
rarlianicnt, under the command of Sir William Waller and 
Colonel birch. There wore several castles in Herefordshire, 
of which a few ruins remain, but most of them have 1mm*ii 
demolished. The only Druidical remains ar(^ a pile of 
stones, called Arthur’s Stone, situated in the parish of 
Dorstonc, 

Hkuekoud, ail ancient cily iiiul parliamentary and 
mmiieijiul borough, and ca])ital of the above county, is 
situated on the left bank of the Wyc, 1 34 miles W.N.W. 
from London by road and 144 by the Great Western Rail- 
way. The city, as a municipal borough, is divided into 
three wards, and is governed by six aldermen and eighteen 
councillors. The parliamentary borough returns one mem- 
ber to the House of Commons. I’he population in 1831 was 
li^281, and the number of voters averages about 3000. 

Ill early times this city was iuqiortant as a garrison to 
restrain the Welsh. Tlic castle consisted of two wards of 
different dimensions, having a kce]) within the smaller: the 
Wyc formed its defence on the south side ; on other points 
it was defended by moats, I’he inim-ipal events of its bis- 
toiy arc its pillage by the Welsh in 1 055 ; its capture by 
King Stephen in 1141 ; ♦ne exemtion of Owen Tudor in 
1401 ; the surrender of the city, in 1(143, to the parlia- 
mentary troops beaded by Sir William Waller; and its 
sh'gc, in 1646, by the Scotch under Lord Leven. Here- 
ford is situated in a broad, fertile, and well -cultivated 
valley, and at sufficient elevation above the river Wyc to be 
free from fogs and damp. The principal streets are broad 
and straight. The private houses, with few exceptions, 
are built with red brick, and the public buildings of stone, 
Tlie shire-hall was built after a plan of Sir RobiTt Smirkc, 
and is rema'-kablo for its unassuming beauty and good 
arrangement. Within the last few years the town has 
been greatly improved by the erection of a new market- 
house with clock -tower, now and extensive cattle-market, 
new corn-exchange, and several large and handsome shops 
and buildings. The cathedral stands upon the south side 
of the city, not very far from the Wye. The date of the 
original building is fixed at 825 ; the whole was rebuilt by 


Bishop Athelstan about the year 1630. This cathedral 
was entirely demoliRhed in 1066. No i^newsd was 
attempted until the latter years of William the Conqueror’s 
reign, when Bishop Losing and others commenced the 
present building. In 1786 the western portion of the 
c.athedral fell, and alterations were made ; the spire was 
removed, and a new w'estem end added hy Wyatt. It under- 
went a thorough restoration, under the superintendence 
of Sir 6. Gilbert Scott, and is now admitted to be one of 
the best of its kind — considering its size — in the kingdom. 
The present length of tlio entire building is 320 feet, and 
the height of the central tower 1 60 feet The cathedral 
contains many monuments of great antiquity, some of 
which are highly ornamented. Attached to it is a chapter- 
house and library, containing a curious map of the world 
of the thirteenth century, and other geographical works. 
The diocese of Hereford is one of the most ancient in 
England, being of British origin, and rc-cstablished by the 
Saxons in 680. It comprises the two archdeaconries of 
Hereford and Salop, including thirteen deaneries, which 
extend partly into the counties of Radnor, Stallbrd, Mont- 
gomery, and Worcester. 

In front of the town-hall is a handsome statue of Sir 
George Corncwoll Lewis, by Baron Marochelti. A spacious 
free library and mnseum was erected and presented to the 
city in 1875, by Mr. J. Rankin. There are several hos- 
pitals or almsliouscs and a gaol. A handsome county 
lunatic asylum was built in 1872. The principal churches 
are those of All Saints, St. Peter, St. Nicholas, and St. 
John. In addition to the churches, there are places of 
w'or.ship for the principal denominations of dissenters — 
some of them very handsome buildings — and an ornat«? 
Roman Catholic chapel and Benedictine monastery. A 
triennial musical festival is held at Hereford, The epis- 
copal palace is ancient, and surrounded by large gardens ; 
the college foims a quadrangle. There are inamifactnrcs 
of gloves, hats, fiianneJs, and cutlery ; and a trade in cider, 
hops, corn, wool, bark, and timber. The October fair held 
here is one of the largc‘‘t in England for cattle and cheese, 
Hereford >Yas the birthplace of Nell Gwynu and David 
Garrick. 

HER'JSSY, HSB'ETICS. The word heresy (from Gr. 
hairesUy choice) was originally used to express any opinion 
which a man adopted. In this sense it w'as applied to tho 
philosophic sects of Greece and Romo (Cicero, “ Paradox, 
Proem.”) In tho New Testament tho term often simply 
denotes a religious party, without implying any censure 
(Acts V. 17 ; XV. 6 ; xxvi. 5 ; xxviii. 22). Tn most of these 
passages tho translators use another word, to avoid being 
misunderstood ; as, “ after the most straitest sect (heresy) of 
our religion I lived a Pharisee ” (Acts xxvi. 6). Josephus 
calls tho three great Jewish sects heresies (“ Antiq. Jud.,” 
xiii. c. 6, s. 0). Bnt it is also used in the Now Testament 
as a tenn of reproach, and as such was applied by the Jews 
to Christianity (Acts xxiv. 6, 14), and by tho apostles to 
those who resisted their doctrines (1 Cor. xi. 19 ; Gal. v. 
20; Titns iii. 10; 2 Peter ii. 1). The fathers applied tho 
words heresy and heretics respectively to opinions which 
were different from what they considered tho doctrine of 
the apostles and to those who held sneb opinions, though 
.some of them drew a distinction botwcoii heresy as a 
wilful rejection of the doctrines of Scripture, and eiTora 
uribing from ignorance or weak judgment. Whf‘ii the 
creed of the church began to bo settled hy ecclesiastical 
councils, all who refused to submit to their decisions wore 
denounced as heretic — they were also called heterodox; 
while those who adhered to tho opinions of the clmreli 
were called orthodox or catholic. Heretics were distin- 
guished from unbelievers, inasmuch as they professed 
Christianity. Heresy must not bo confounded with schism : 
tlio former relates to doctrine ; the latter is any division on 
points of discipline. Tho number of heresies mentioned by 
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early ecclesiastical writers is from eighty to 150, but Lard- 
ner (“ Hist, of Heretics,** i. 5) has shown that many of 
those ought to be excluded from the list ; nor have we any 
evideiico that many of them had numerous followers. The 
most important of the various sects generally included 
under the term are treated of under their respective names. 

The ciiief heretics of thc^r^^ century were the Simoni- 
aiis, followers of the impostor Simon Magus, whom St. 
Peter is believed to have confronted before the emperor ; 
tlie Corinthians (led by Gerinthus, whom SL John is held 
to have personally contended with and refuted), precursors 
of the Gnostics; the Ebionites (Gr. Ebionim^ the poor 
folk), and the Nicolaitans (Nicolaos), 

Those of the second century w’orc the Basilidians (led 
by Basileidcs), Carpocratians (Carpocrutes), Valoutiiiians 
(Valentinus), Gnostics, Nazarenes, Milicnarians, Caiiiitcs 
(Cain), Sethians (Seth), Quartodccimans (keeping Easter 
on the 14th day of March), Cerdonians (Cerdfin), Marcion- 
iti's (Marcion), Tatianists (Tatian), Alogiaus (Gr. a logos^ 
denying the Logos or Word) ; the Montanists (Montunus), 
who boasted a pope (Victor) and a father (Tcrtullian) 
among them ; the Artotyrites (sacrificing with bread and 
rheeso to God — Gr. artos^ bread ; iyrus^ cheese), a class 
of ^Montanists ; and the Angclics, or angel worship])ers. 

Those of the third century arc the Monarchianists, 
holding the nature of God indivisible, whom their enemies 
called Patripassionists (Lat. Patris passui)^ because, said 
they, this is equivalent to asserting that God the Father suf- 
fered on the cross ; the Arabicans, tho Aquaiians, the Nova- 
tianists (led by Novatian, the first anti-pope), the Origeiiists 
(Origen), tho Melchisedechites (holding that patrhirch as 
The Messiah), the Sabcllians (Sabcllius), who were sub- 
!-tiintially Unitarians, and the Manichfleans (Muni). 'rho.| 
latter disowned the Christian name, but are usually 
leekoued as heretics. 

'Iho hcreti(!8 of tho fourth century weia? the Arlans 
(following Arius in denying the Godhead of Jesus), who at 
one time threatened to overthrow tho orthodox altogether, 
so powerful did they become; Colluthians (Collutlms), 
Apollinarians (Apollinai’is), Collyridians (wlio sacrificed 
with eakts, collyrides, to the Virgin IMary), Selencians 
(Sr'lcucus); Priseillianists (Priscillian), u revival in many 
things of the Manichajans ; Anthroponioi*phiaiis (Gr. Anthro- 
pos niorph^^ ascribing a definite human form to God; Jo- 
viniaiiists (Jovinimi), Messaliaus, mid Bonosians (Bouosus). 

The heretics of the Jifth century were the Pelagians 
( Pel.'igius), Nestorians (Ncstorius), and Kutyehians (Euty- 
ehes). The Nestorians taught that the divine nature was 
added on to the human nature in Jesus; the Eutychiaus iii 
refuting them went to tho opposite extreme, and dechired 
tJiat Jesus had hut one nature, whence they were called 
Monophy sites (Gr. monos^ one; phusis^ natnre). 

Tho heretics of the sixth century were Iho Prcdcsti- 
iiarians, the IncoiTuptibilists, holding Christ's body to bo 
incorruptible, the AgoOtic, who taught that Christ was not 
infonued as to tho date of the lust judgment, and the 
^lonotholitcs. These last were even more powerful for a time 
than tho Arlans bad beeu, for early in the seventh century 
the Emperor Heruclius, the Patriarch Sergius, and the Pope 
llonorius I., vrere all Monothclites, and it seemed as if 
^[onothelism would become a settled doctrine of the church, 
liventually, under tho successors of llonorius, the West 
revolted, and at the close of the seventh centuiy an ortlio- 
ilox emperor (Constantino iho Bearded) was found wh 
brought back tho East to orthodoxy, and the Monothclites 
(Gr, monosy one; thelos, will), including Pope Honorius, 
were condemned as heretics at tho Council of Cnustantl- 
nople, 680. They wore tho middle party between tlie 
Monophysitos and the orthodox : agreeing that Christ had 
a twofold nature, but asserting tho unity of his will. 

In tho earliest times heresy was punished with ecclesias- 
tical consiu'es only. An obstinate offender was cut off 


lum communion with the church, and ho was prohibited 
roni attending any of its services, while a father was for- 
bidden to allow either his son or his daughter to many one 
who liad been declared a iiorctic, and the members of the 
church generally were forbidden to liavo any intcrconrse 
with sucli persons. When Chrisliauity became the estab- 
lished religion of tho Boinan Empire, civil punishment waa 
also awarded to tho crime of licresy. Constantino enacted 
severe penalties against heresy, and ordered all persona 
who possessed heretical books to burn them under pain of 
death. Similar laws were frequently passed during the 
subsequent period, and at tho breaking up of the UoTiian 
Empire they passed into the various codes of the European 
kingdoms. Tho principle that a heretic was in some sense 
a treasonable person, or an oii'ender against tho authority 
of the ruler and the well-being of the state, is found per- 
vading the whole system of mediaeval law, and the most 
terrible and awe-inspiring puiiisliinonts were awarded to all 
such persons. Hence most of the media;val heresies took 
the form of a revtJt at once against the church and state — 
the sects wliich arose were revolutionary as well as opposed 
to the teaching of tho church. The procedures agaiust 
luTcs 3 % and the awful persecutions awarded to those who 
ivere cliargcd with that ollence, fonn a mournful cliuptcr in 
the liistory of tho middle ages, and the saddest portion of 
the story is that whioli centres around tho Inquisition. 
It must, however, bo remembered that while the punish- 
ment awarded to heresy was of a cruel and excessive char- 
acter, the same must bo said of the enactments against all 
criminals during tho saim* ptadod, and even against such as 
from helplessness and poverty wewe rendered beggars. 

Before the llcformaliou in England, heresy was tho 
holding of opinions contrary to the Catholic faith and the 
determiuatiou of holy churidi ; at least this is the definition 
of heresy in tho celebrated Act Do Ilroretico Combureudo 
(2 Henry IV’’. c. ir>). It seems probable that a writ of 
that name had been used before by which tho offender after 
condemnation was delivered up to the king for punish- 
ment, but by this Act it becamu competent for a duxHisan 
alone, without tho verdict of a synod, to pronounce sentence* 
of hurt'b)^ and at once hand over Iho offender to the Hheriff* 
for the execution of the sentence. One Sawtree, it is said, 
was tho first man burnt alive for heresy in England, and 
the writ Dc llajretico Combureudo was framed for his case. 

The Act 1 Eliz. c. 1 repealed all former statutes about 
heresy, which was accordingly punished, after the Beforma- 
tion w'as fully established, by ecclesiastical ccusm'cs, and 
by burning alive a criminal who had been convicted, in the 
manner above ascribed, in a provincial synod. The writ 
for burning the heretic could nut be demanded as a matter 
of right, but w'as left to the discretion of tho crown ; and 
both Elizabeth and .lames I., in their discretion, thought 
proper to grant the writ. Elizabeth, it is said, burnt alive 
two Anabaptists, and James burnt alive two Ariaiis. 
The statute of 2l> Car. IL c. 1) abolished tin* writ 
l)c Hffirelico Combureudo. Heresy is now left entirely 
to the judicial committee of the Privy Council ; and tho 
punishment of death in consequence of any ecclesias- 
tical censure was by that Act abolished in England. As 
Elizabeth and James practically showed their approbation 
of burning heretics alive, so Lord Coke (3 “ Instit.,” c. 5) 
approves of the punishment. 

Since tho passing of this statute heresy has been a 
]>urcly ecclesiastical offence in England, and there is no 
risk in asserting that much of the jurisdiction of the 
judicial eoinmitlee of tlu! Privy Council in respect to heresy, 
whether it shows itself in speaking, writing, or preaching, 
has been destroyed by the various Toleration Acts. So 
far os laymen are concerned the temporal courts do not 
recognize any such offence as heresy, though according to 
the letter of the law an ecclesiastical court might, on a case 
being proved, pass sentence of excommunication. It is a 
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doubtful point even whether a clergyman could i*efuse the 
communion to a pai'ishionrr on the gi'ound of any theological 
opinion alone, and many authorities favour the view that 
the right of a layman to tlie offices of the church exists 
witliout reference to opinions at all. The case is difTcreni 
of course with regard to the ministers of the Established 
Church, who are liable to be deprived of their ecclesiastical 
promotions in the event of their teaching heretical doc> 
trines. But even with regard to clergymen a large tolera- 
tion has been cstablislied l)oth legally and in the court of 
public opinion, and though wide divergences of opinion 
exist, and arc freely expressed concerning many points of 
doctrine formerly considered fundamental prosecutions for 
heresy are of very rare occnrrence. The histoiy of the 
law relating to heresy in England is instructive, and the 
change from burning alive fur such an oflencc to the almost 
unrestrained expression of opinion on religious manners, 
forms one of the most striking signs of modern social and 
intellectual progi'ess. 

HSB'IOT is n feudal service ouiisisling of a chattel 
which is given to the lord on the death of a tenant, and 
in some places upon alienation by a tenant. Hcriots are 
either hcriols-custom or licriots-serviee. A Ijeriot due from 
the dying tenant by reason of his relation of tenant within 
a particular manor or other district, is called heriot-cuMtom ; 
heriot-service Is a Jieriot due in respect of the estate of 
the tenant in tluj jiarticular land held by liim. The corre- 
sponding Scotch law term was “ lierezeld.” It w’as not 
a feudal exaction, but a claim due to a landlord on the 
death of his agricultural tenant. It meant th(! best horse, 
ox, or cow that belonged to the deceased tenant. It lias 
long been practically obsolete. 

HIBR'IOT, GEORGE, foundi*r of the excellent hospi- 
tal in Edinburgh which bears his name, was born in June, 
16G3. His fatlier was a goldsmith in that city, who 
filled several of the most important civic offices, and repre- 
sented the metropolis in several Scotch Pai-liamcnts. George 
Heriot the younger was bred to his fathers occupation, 
which was at that time highly lucrative and was coniice-tcd 
with the profession of a banker or money-lender. In 1380 
he married Christian Marjoribaiiks, daughter of a respect- 
able burgess. In 15U7 lie w'as appuiiilcd jeweller to the 
queen, Anne of Denmark, consort of James VI. of Scot- 
land — W’lio became James I, of England — and shortly after 
to the king. Her Majesty's account to him for a space of 
tw'o years amounted to nearly jC* 1 0,001). On the rcmoval 
of the court to England, Heriot of course followed the 
fortunes of his royal master. He had now accumulated a 
largo fortune, and chose for his second wife Alison, daugh- 
ter of James Primrose, clerk to the Privy Council, and an- 
cestor of the Earl of Rosebery. But he w'as deprived of 
this lady also by her dying in childbirth in l(il2, in her 
twentieth year. The loss of his young, beautiful, and 
amiable partner at a period so interesting," Sir Walter 
Scott conjectures, was ly, probable reason which induced 
Heriot to devote his fortune to a charilablo institution. 
After leaving considerable sums to his various relations, 
this munificent philanthropist bequeathed the remainder of 
his largo estate to establish an hospital for the gratuitous 
education of the sons of Edinburgh freemen. The building 
— a magnificent quadrangle of the Gothic order — is said to 
have been designed by Inigo Jones in 1G28, hut w'os not 
completed till 1659. It is under the management of the 
lord provost, magistrates, and town council and tlie Estab- 
lished clergy of Edinburgh. So largely have the funds 
increased, that tlicy not only support and educate most 
effieicnLly 216 youths annually, but they also maintain in 
the highest state of efficiency a number of schools in dif- 
ferent parts of the city, attended by over 5000 children, 
•and a nund)er of schools for gratuitous evening instruction, 
attended by upwards of 1000 young men and women. 
Provision is also made for the most promising scholars of 


the hospital completing their education at the University of 
Edinburgh, while others receive apprenticeships to various 
trades and tlieir outfits on leaving the hospital. The 
founder of this noble charity — Jingling Gcordio,"as King 
James termed him — was a great favourite with his Majesty. 
An admirable portrait of him has been drawn by Sir Walter 
Scott in the Fortunes of Nigel.” 

HERITABLE BOND. See Heiiitabt.e Sucunr- 

TIKS. 

HERITABLE JURISDICTIONS, in Scotch law, 
were grants of criminal jurisdiction formerly conferred 
for distinguished niilltaiy service, along with the lands 
to which tiny were attached, on certain great families, in 
order to expedite the administration of justice throughout 
the land. As the lands were made over not only to the 
grantee, but to his heirs, the jurisdictions annexed to them 
were consequently heritable. These jurisdictions, becoming 
in course of time a source of gn^at abuse, were abolished, 
along with other powers confcn'cd on landed proprietors, 
shortly after the rebellion of 1745, by the Act 20 Geo IT. 
c. 43, compensation being given to those who suflered 
patrimonial loss by the oj)eration of the statute. 

HERITABLE SECURITIES, in Scotch law, are 
various modes in which lands and heritages may be ren- 
dered a source of credit to their proprietors. The real right 
may be constituted by registration of the bond or sasinc in 
favour of the creditor, or be dependent on the force of a 
condition simply qualifying the i*ight of property. 'I'bo 
principal ways in which heritable securities may be created 
arc : — 

1. By wadsHy an cx facie irredeemable right in favour 
of tlie ci’cditor, but qualified by a separate deed conferring 
the right of reversion on payment of the debt for which tiic 
lands were implcdged. This form is now rarely met with 
in practice. 

2. iSjreal burden specifically imposed by the disposition 
upon the lands, and binding upon the disponce and his 
heirs. 

3. By heritable hondy a deed in which the debtor binds 
himself to rt^pay the principal sum with interest, and grants 
obligation to inf eft the creditor in an annual rent pa 3 'able 
out of the lands during the non-payment of the principal 
sum. This security is of the nature of a real burden, and 
is completed by infeftment in the person of the creditor. 
This term is sometimes, but improperly, applied to — 

4. The bond and disposition in securityy in which, in 
addition t-o the above, there is a conveyance of the lands 
themselves for the creditor's further security, together with 
a power of sale. 

5. Absolute disposition and hach-dfond is a form of 
security in which the disposition of the lands to the credi- 
tor is absolute, qualified only by a personal obligation to 
restore them on payment of the debt. 

6. Ground-annual is a form of security by which a per- 
petual annuity may be provided for. Ground-annuals are 
mainly employed in relation to house-property within burgh. 

Adjudications and inhibitions ai’c also of the nature 
of heritable securities. 

HER'ITOR, in the law of Scotland, originally meant the 
proprietor of a heritable subject, but is now applied to such 
possf^ssors of lands or houses as are liable in payment of 
parochial burdens, either for the support of parish schools, 
the maintenance of the poor, or the ministers stipend. 

EOBRSC (island). See Gueumsey. 

HER'MAi, or more properly Ilermai, were small 
statues made of a bust which passed into a square pillar 
instead of a human body. The bust of the Hermes 
was so much the most common subject tliat his name was 
given to this variety of sculpture. A Hermes stood at 
the door of every Athenian house of consequence, by all 
the temples, at the corners of the streets, and in all the 
public squares, the height of life, but with only the head 
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properly finished, as Aescribed. From the centre of tho 
front of the pillar protruded a phallus, indicating tho sex 
of the statue. Where such an ofiigy stood tho god him- 
aelf was hold to he present, and his genial worship was 
the most common religious act of Athens. The celebrated 
“ mutilation of the Hermai,” at tho time of the sailing of 
Alcibiades for Sicily, is one of the puzzles of history. It 
certainly ruined Alcibiades, and by consequence Athens 
fflso. But though Alcibiades was accused of the crime, 
there is little doubt but that he had nothing to do with it, 
and it may have been the work of his enemies determined 
to destroy him. All the Hcvmai in Athens were broken 
about in one night by unknown hands, and the sacrilege 
was felt as a grave national calamity, involving certainly 
the anger of the god, and much ealamity resulting there- 
from. The Romans adopted the Hermes shape for the 
statues (called Termini) of their god terminus, when they 
treated him with more respect than in tin! first ages, during 
wlii<dj a stone or a post was held <*jiough to mark liis 
preseiic.e. 

HER'MANN, no doubt the true name, or near it, of the 
Arminbia of tho Roman historians, A\iis the son of Sigimer, 
chief of the Clicrusci, and wiis horn about 16 u.r. Having 
been sent in early youtli as a hostage to Rcano, he obtained 
llie favour of Augustus, and was inscribed among the. 
K(jman knights. (.)n his return to his native country he 
coneeiv(‘d tlic project of delivcM'ing it from flm Ronmii.s. 
Varus, the lioman governor in (icrmaiiy, had been acting 
W’itli imprudent severity. Hermann huiiid the materials 
ready to his hand, organized an insurrection, led V.arus 
into an ambush, and totally annihilated his army, a.d. lb 
He eontinued his etlbrts till the Ifoniaus had lost all their 
conquests beyond the Rhine. Germanieus undertook to 
retrieve the I toman honour, uiid began his o]K‘rati<ms with . 
two campaigns, A.D. 11 and 15. After a series of successes 
on the ])art of the Romans, Ilerniann was called forth in 
A.D. 16 to meet the great Germanicus, and no d«mbt the 
former would have been vanquished had not the Kmperor 
Tiberius in a mad lit of jealousy recalled his neph(‘W. Ger- | 
many remained after tliis practically umnolestctl. Hcr- 
nmnii, as soon as the last ituinan had disappeared, began 
witli equal vigour to bring order into the warring tribes of 
Germany; hut eventually lie was killed hy his own rela- 
tives, being accused, as it would seem, of aspiring toahsohito 
dominion. He perislied llius at tho age of thirty-scvtai, in 
2 1 A. D., after being for twelve years llie leader and champion 
of Geniiany. 

HSRMAPH'RODITS, .a being eonihiuing the two 
sexes in one body. The name comes from the Greek 
mythology, where the lovely son of Hermes and Aphrodite, 
who coiniiincd the beauty of both his parents, was beloved 
by the nymph of the fountain Salinaeis at the foot of 
Mount Halienrnassns, Her passion not being returned, 
.although ho delighted in bathing in her fountain, she 
prayed the gods one day as she clung to him that they 
might be for ever united, and that with such carnc*stncss 
that tho gods granted her prayer. But since Hermapliro- 
ditus would not marry the nymph tho decree was only to 
be executed by actually uniting the two bodies, and the 
poor nymph was absorbed into her lover’s frame. Sumo 
very lovely and interesting statues exist among the antique, 
which endeavour to show the girl-boy as lie lies by tho 
fountain. 

This carious idea of a doublc-scxed being seems to have 
fasdnatod men in many ages. Of cour.se, until the present 
command of physiological research was aitaiiicd, the thing 
iu itself did not seem so impossible, and even now some 
physiologists point to remarkable facts showing that it is 
certainly within the realms of possibility that man in his 
very remote predecessors may have been a doublo-scxed or 
bermaphrodito animal. In all cases of alleged liennaphrodit- 
ism actually occuiring, it is found invariably that the sex is 
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clearly declared (nearly always female), and any appear- 
ances to the contrary are merely superficial malformations. 

The term lias passed into botany and zoology. But 
while hermaphroditism is the normal condition in plants, 
the majority of flowers containing both male and female 
organs (or stamens and pistil), it is very exceptional in 
animals, even among tho lowest forms. Thus oysters, 
loosely said to bo hermaphrodite, are really either of one 
sex or of tho other at any given time, but each individual 
becomes alternately male and female. As some animal.s 
alternate generations, so do oysters alternate sexes. But 
cestoid worms and earthworms, and some neinatoids, as 
well as most leeches, are truly hermaphrodite, while snails 
and slugs contain organs of both sexes, so that two in- 
dividuals are mutually male and female to each other. 

HRR^MAS, an early Christian writer and author of 
the treatise called “ The Shc‘phcrd,” which was very highly 
esteemed in the primitive ehureli. Origen, Eusebius, and 
Jerome ascribe the w»)rk tf» the Hernias mentioned by St. 
Paul (Rom. xvi. 14), but the more probable opinion is that 
it was written by anolher Hernias, brother to Pius, bishop 
of Rome, who lived about the middle of the second centun. 
By some of the chm-ches “ Tho SJiepherd” w.is received as 
a canonical work, was bound up with the ]>o(»ks of the 
New Testament, and puhliely read in turn with them in 
the services. Most of the. fatliers speak of the hook with 
respeet, hiit it was decided to ])c apocryphal by a decree 
ascribed to G(*lahius, 'I'ho book is divided into three 
parts, the first, being called the Visions, the second the 
Commands, and the third the Similitudes. It contains no 
direct quotations from any of the books of the Old or New 
Testament, and has but little positive dogmatic teaching, 
but it is valuable as a literary enviosity nud for the light it 
throws upon Christian thought and feeling at that early 
period. 

Originfilly written in Greek, it was until quite a recent 
period known only to European scholars from an ancient 
l.<ntin version, and from some, quotations found in tlie 
writings of the Crock fatliers. A Greek text of very 
doubtful value was published in JS56 from a codex .said to 
have been found .at Mount Athos by Simonides, but a 
portion of tlie genuine Greek text wa.s found in 1859 by 
Hr. Tiseheudorf in the C’odex Sinaiticus. An Elhiopic 
version was puhlisbcd by Hr. H. Brockliaus in 1860 from 
a MS. discovered by M. Antonie d’Abbadic, an Abyasinian 
tnivcller and scholar. An English translation w’as pub- 
lished by Archbishop Wake in 1698, in his “Genuine 
Remains of tho Apostolic Fathers,” which ha.s several times 
been reprinted. 

HERMENEU'TICS, the science of interpretation, 
especially applied tti the meaning of the Holy Scriptures. 
It dillcrs from exegesis in that its true province is the 
diseoveiy of the real me.aning of the text, while the pro- 
vince of exegesis is the exposition of this meaning, and its 
application to the wants of rri.ankind. The inquiries of 
hermene mists are simply litia-ary, dealing with tbe .‘•igniti- 
caLion of words and idioms, the object and eirciiinstaiie.e.s 
of writing, llie credibility and character of the writer, and 
all that coneems the text and the interpretation of the 
Holy Scriptures. This branch of literature has received 
more utteiitiou of late than perhaps at any pn-vious time; 
and although some (so-called) emiiiciit critics of tho 
present day have succeeded inarvellonsly in “ darkening 
conn.sel by words without knowledge,” Iho result on tho 
whole has been f.avouniblo to the elucidation of tho text of 
Scripture. 

HER'MES, an ancient Greek divinity, known to tbe 
Romans as (Mercury), was, according to Hesiod 

(“Tlieog.,” 942), the son of Zeus and Maia, the daughter 
of Atl.as. The attributes of this deity are numerous, but 
it apjiears probable that he was originally considered to 
preside over flocks and herds. 

10 
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In Homer tlin name of this deity is nsnally Ilemncias. 
Kuhn has pointed out his identity with the ancient Hindn 
Sarameya, in the Sanskrit Rig Veda, the dog-formed 
jiiessenger of Yama. One of the epithets of Sarameya is 
“ tlie spotted *’ (cnrr(ira\ wherein we get the original of 
the Greek Cerberus^ the dog>gaardiau of Hades. Thus 
the two chief oflices of Hennes are clearly showii. As in 
the Vedas so in the Greek, Hennes is represented as the 
messonger of Zeus and the gods, and ho conducts the souls 
of the departed to Hades. In later times he was regarded 
as the god of eloquence, or rather of i)or8na8ive 8])eech- 
inaking; the inventor of the lyre and of weights and meas- 
ures; tlie patron of inerehaiits and of gain and wealth; and 
the protector of heralds, poets, innsicians, and wrestlers. 
In fact Hennes was the god of clover sliifty resource, ex- 
tending even to cunning and actual roguery and thieving. 
Thieves were under his protection. The gods preferred him 
ns their messenger in doubtful affairs needing diplomacy. 
He is naturally the god of dreams, those shifty perplexing 
visitations. Statues of Hermes, which were originally square 
blocks with a caivcd head upon them, were placed in the 
doorways of most private houses and terayiks at Athens. 
[See HKK^li^^.] They were also erected where several roads 
met, to point out the way, and in tho g}'intin.si.a. 

Hermes is usually represented with a chlamyx or cloak, 
a broad brimmed petasus or winged cap, talnria or winged 
sandals, and a or herald's wand, with two serpents 

twined about it, in his hanil. These serpents w'erc an 
after-corruption of the wJiite ribbons whieli fluttered round 
the herald’s staff, 'i'lio winged sandals typified tho wind, 
on which Hermes, as messenger of tho gods, was fabled to 
ride. Rut though he “rode on the wdngs of the W’ind,” a 
modern attempt to make him a wind-god is quite unjusti- 
fiable. The Egyptian god Tliolh was also called Hermes by 
the Greeks. 

BSB'MIES TBISMKGIS'TOS (Hermes the Thrice 
Greatest), a mythical personage assumed to be the Egyptian 
form of the god Hermes, and by tho IMatonists identified 
witli the god Thoth. Th<*y called him trismegistoa because 
to him they attributed the doctrine of the Word, the T.ogos; 
and in Egyptian Jiicroglypliics fhe word yrent is usually 
thrice repeated after liis name. The Latin corruption tri$- 
megixtus is still occasionally used. Tho epithet is not older 
in Greek than tho second century. Many short works, of 
a religious and philosophical cast, written ajiparcntly early 
in our era, are attributed to him on account of the reverence 
attaching to his name. What we might call the genuine 
Ilermotic hooks have perished. According to Cloracnt of 
Alexandria there wrero forty-two of them, containing alto- 
gether a complete account of Egyptian priestly knowledge, 
.science, art, and medicine, ceremonial liieroglyphics, other 
writing, &e. lamblichus mentions 20,000 and Manetho 
36, .525, evidently an astronomical number witli a mystic 
significance now lost. Some of tlie most aiiciinit papyri, 
such as tho “ Book < i the Dead,” arc thought to belong to 
it by many E,Tyi)tologists, and fragments have been pre- 
served in several writers. They are none of them of high 
value as speculations. A translation by .T, 1). Chambers, 
with the odd title “ Hermes Trismegistus, Christian Neo- 
plat onist,” was published in London in 18H4. The Her- 
metic canon is believed to have been complete by tho time 
of Pythagoras, indeed Pylhagoras and Plato were said to 
have got from it the fundamentals of their teachings. Many 
of the sentences attributed to Hermes Trismegi.stos are really 
line, ‘iw-b for example as tho following: — “When shall I 
praise thee, O Father? For it is neither possible to com- 
prehend thy hour nor thy time. Thou art tho Mind that 
understaiidcth, tlie Father that niakcth, the Good that 
workclh in till things. By me tlie truth proisoth the Truth, 
and good sings praise to the Good.” 

HXBMST'ICS, another name for Ai.citf.my, from 
Hermes U uiSMr.tiiSTos, the mythical founder of the 


science. In tr.aditional hcrmelics ^It, sulphur, and mer- 
cury (hei-mes) were held to he the solo principles of the- 
world, all substances else being formed by thoir combina- 
tion in vai'iuns forms. In Butler’s “Hudibras,” i. 2, tho^ 
word occurs in another sense : — 

“ A pouch ho wore, 

Kcplcte will! strange heniiotic powder, 

That wounds nino miles point-blank would solder.” 

The hermetic j>owder here spoken of was the “ powder 
of life ” alleged to exist by the alchemists or hennetics, 
which could cure diseases at whatever distance from tim 
sufferers tlio physician might be. As the alembics, &c., 
were carefully luted and closed to prevent ev.aporation 
during alchemical or hcnnclical distillations, such careful 
closure lias received tlie nume hermoticol, and anything 
perfectly .air-tight and w\T,tcr-tight is said to be henuHi- 
calh/ aetiled, 'J'lio llervtetic Books are those curious 
Greek books alleged to bo translations of the mythical 
Hermes Trisincglstos, cd mdcuown date and authorshiii, 
containing veiy ancient and early Christian writings mixed 
C4)nfusedly, and suiting forth crude notions side by side 
with elevated Neoplatonic idcsus, 

HER^MXT, more properly EremUc (from the Greek, 
eremilat^ signifying an inhabitant of tlie desert), is the name 
given to such religiou.s persons as retired from society 
w’ithout becoming members of any monastic community. 
The name herinitago is given to the solitary cell or habita- 
tion of a hermit, or sornctinics the term i.s used to (Icnoto 
the dwelling-places of a community of hermits. These 
have often exercised considerable influence on the surround- 
ing districts, and frequently laid the foundation of towns, 
cities, and ecclesiastical e.stabli.siiments. 

HER'MIT (Phaethoruis) is a genus of Humming -uirdk 
(T rochilldui). This genus contains numerous species, most 
of tiicm remarkable for elegance, of form, though none of 
them exhibit those brilliant metallic tints with whicli maliy 
otlicr humming-birds are adorned. Tho Cayeiino Hermit 
(J%aethoruis suptreUiosus)^ one of the cornmoncbt and best 
known of the huniming-biids, i.s abundant in Guiana, and 
also occurs in the northern provinces of Brazil. It incas- 
iircs rather more than 7 iiiche.s in leiigtii, including the' 
very long bill, wliich is about inch, and the two elon- 
gated middle tail feathers, which project nearly an inch 
beyond the rest of the tail. Tho latter character is common 
t(» nearly all the species of the genus Phaethoruis. This 
bird is of a bronzed brown colour on the upper surface, 
with a buff superciliary streak ; there is also a huff streak 
beneath the eye; the lower surfae^; is of a dusky fawn 
colour, passing to buff on the lower tiiil-coverts ; the 
quill feathers of tho wings are purplish-brown, and those 
of the tail bronzed green, becoming blackish towards the 
tip, where the lateral feathers are terinin.ated by an arrow- 
shaped bufi" mark ; the prolonged apical portion of the two 
middle feathers is wliite. The upper mandible is black, 
and the lower one reddish, with the tip block. 

Tho Little Hermit (^Phaiilhornia trenuta\ a small species 
about 4 inches in length, is of a reddish-buff colour, with 
the head, neck, and back bronze-grcon, the wings deep 
purplish-brown, and tho tail feathers bronze-brown, tinged 
with green, and tipped with deep buff; across the breast 
there is a black (*.rcsccnt-shaped mark. This species is 
found in Southern Brazil, where it appears to be abundant. 
Its nest is composed of various fine vegetable fibres licld 
together by spider’s web ; it is in tho foim of a round deep 
cup, tapering into a long point at the bottom. It is in- 
geniously atlucbod by means of cobweb to the extremity 
of a leaf, forming a most elegant cradle for the two young 
birds, which are hatched from the delicate pink-white eggs. 
Mr. Wallace remarks that ho has never seen PhaSthmiis 
cremita and some larger allied species at flowers. “ These 
inhabit the gloomy forest shades, where they dart about 
among the foliage ; and I have distinctly observed them> 
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visit in rapid succession every leaf or branch, balancing 
themselves vertically in the air, passing their beaks closcJy 
over the under surface of each leaf, and thus capturing, 
no doubt, any small insects that may be upon them. 
While doing this, the two long feathers of the tail have n 
vibrating motion, apparently serving as a nidder to assist 
them in performing the delicate operation.” 

Other species of hermits construct beautiful pensile nests. 
The exterior of the nest of the Pigmy Hermit ^Phailthornia 
pyfjmmts) is covered with seisis of a downy nature, while 
tlie interior is lined with similai* down and the delicate 
fibres of plants. 

BBR'MIT-CRAB is the popular name given to species 
of Pagurida}, a family of crustaceans helongiiig to the order 
Deeapoda, forming the typo of a section of that order, 
Anoinura, the irregulaily-tailcd Decapuda. The hermit- 
crabs are remarkable for the more or less comj)lete softness 
of tlie abdomen, and the want of symmetry in the append- 
ages of that part of the body. Tii tlie gi'^'ater number the 
abdomen Is small, nearly entirely mem bruiions, and partially 
rolled upon itself ; and for the protection of this defenceless 
part the animal generally lodges it in the turbinated shell 
of some gasteropod, sucli as a whellc. The crab is retained 


Common Hermit-crab {Pa gurus her^ardua), 

in the shell by the aid of the posterior feet and a pair of 
appendages at tho end of the abdomen. In some species 
it is further fixed by means of suckers on the lower side 
of the abdomen. Those crab.s are held so firmly in the 
shell of which they have possessed themselves, that they 
move about with it more or less briskly according to its 
comparative size or aptitude. Tho hermit-crab or soldier 
crab, os it is sometimes called, forms an effective operculum 
ti» his shell by means of his large nippers (chdea) and the 
tips of the two succeeding pair of appendages ; one of the 
chel® is bigger than the otlier. As the crab grows iu size 
it is obliged to cliango its lodging and seek some larger 
shell. 

The hermit-crabs are all more or less terrestrial in their 
habits, and some arc found at a considerable distance from 
the sea. A tropical species (fienohita hrunnea) is often 
found comfortably ensconced in an empty nut-shell. Tho 
True-crab {Birgua latro) lives on cocoa-nuts, in search 


of w*hich it is said to climb trees. Tho common hermit- 
crab of English coasts is Pagurua hemhardua ; this species 
inhabits almost every whorlcd shell, such as whelks, peri- 
winkles, &c., feeding chiefly on molluscs. 

HERMO'GBNES was a native of Tarsus, and lived 
under Marcus Aurelius. At the age of fifteen, it is said, 
he was professor of Greek eloquence at Rome, where his 
lectures were attended by that emperor. At tlie age of 
eighteen he wrote his work on the oratorical art, consisting 
of four sections. His illustrations and quotations are 
chiefly taken from tho “Orations” of Deinostliencs. Ho 
fell ill at the very youthful ago of twenty-live, and quite 
lost the UK(^ of his mind. The maturity of tlie work done 
before his mind gavo way is astonishing. The work of 
Hermogenes was held in high esteem, .and became a standard 
bcM)k in all Greek schools. It has been ropeattidly printed in 
the Greek text, .and Gaspard Laurent published it with a 
Latin tr.anslation and commentaries (8vo, Geneva, 1G14). 
The best edition is iu the collection of Walz, Ithetores 
Grroci” (Stuttgart, 182G), which contains also the oratorical 
exercises of the author called “ Progymnasmata.” 

HERNAN^DIA is a genus of plauts, placed by Bcn- 
tham and Hooker in the order Lattbinea^. It was named 
after Hernandez, a naturalist who was sent out to "Mexico by 
Philip 11. of Spain. IJarnandla sonora is a tall erect tree, 
a native of the various parts of the East and West Indies, 
and has obtained its name aonora from the noibe made by 
the wind in whistling through its jiersistent involucels. 
The bark, the seed, and the young leaves of this tree arc 
slightly cathartic. The juice of tho leaves is employed as 
a depilatory. It destroys the hair wherever it is applied, 
and this without producing pain. The wood is used for 
flo:its, and takes fire with flint and steel like tinder. 
There arc eight species in the genus, natives of the tropics. 
Three flow’crs are inclosed in an iin olucre, the central one 
being only pistillate, tlie other two having stamens, 
but no pistil. The anthers are two-celled, dehiscing 
laterally. The female flower is surrounded at tho 
base by a cup-sliaped iiivolucel, wliich increases so 
as to iuelosi* the fniit; and the ovary is inferior. 
The species .are trees with large leaves, cordate and 
peltate. 

HER'NTIA (from Gr. ernoa^ u branch) signifleK the 
protrusion of any organ from its natural position iu the 
body', us hitrnia vervhri^ Iwrnia pulmonis^ when tho brain 
or Imig jirotrutles through an aperture in the skull or the 
chest. But when used alone this term means wluit is 
commonly called a rupture, that is, the prolrusion of any 
portion of the intestinal canal from the cavity of tho 
abdomen. 

Heniicc soinetiincs form without any evident cause, the 
intestine being gradually protruded ; but more frequently 
they result from some violent bodily exertion, as lifting 
heavy weights, excessive coughing or straining ; or from 
sudden jarrings or shocks, as in jumping or falling; or 
from blows on the abdomen. Navel rujUurc in young 
children is sometimes caused by tlic improper nianageincjit 
of the navel string, or it nuiy arise as a consequence of 
prolonged crying. 

Several forms of hernia are dislingnislied by surgeons 
according to the part of tlie abdomen tlirongh which tho 
bowel protrudes, hiieli as the inguinal, femoral, and umbili- 
cal herniffi, and tliey are further divided into (1) reducible^ 
i.e,, such as can he retnrned into the abdomen; (2) irre- 
duviblc, where the prolrnsioii is permanent; and (8) 
atraugulated. 

The general cliaractcrs distinguishing a reducible hernia 
are — a tumour, neither red nor liot, and often not painful, 
situated at some part of the abdomen, nio.st frequently in 
or near the p’oin ; largest when the patient stands up, and 
often disappearing entirely when he lies down ; distended 
by coughing or other violent expiration, and liable to 
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I’ftrialion in size by exercise or rest, by abstinence or taking 
food; often producing disorders of the digestive canal, as 
ll/itulency, colic, &c. In the cases in which the hernia 
forms suddenly, as in consequence of a great <*xertion, the 
patient feels as if something had given way at the groin or 
other part of the abdomen, and on putting* his hand there 
he feels a tumour, which may vary in size from that of a 
nut to that of his fist, is clastic, hard, and tense, and soon 
lifter the aecident becomes painful and tender. In the 
tdhi'r class of liernia) the tumour forms almost imper- 
ceptibly to the patient, and grows larger regularly bnt 
slowly. If a hernia ran be n*turncd into the abdomen at 
pleasure, it is not by itself a dangerous disease ; but there 
is always tlio danger of its heeoiniiig irreducible, and thus 
a pennanent source of discomfort, or strangulated, involving 
possibly fatal consequences. Wliatever he the situation of 
a licriiia it should at once, if possible, be reduced. The 
patient should go to bed, and after lying for a time on the 
l)ack with tlie knees raised the intestine will often of itself 
recede into the abdomen, especially if it lias been frequently 
protruded. If it. (hjcs not return it may often be worked 
into its ]dacc by means of Uk! liaiid.-^. The treatment of 
all redmdhle kinds of hernia con.sists in the use of means 
designed to 7 )reverit the escape of the ])r(>triisioiis. Tins 
is usually ell'ected by means of a j)eculiar bandage, called a 
truss, whiedi is essentially a ]>*nJ at tlie end of a spring, tlie 
spring passing round llio body, and so arranged that the 
end carrying tlio ]»ad shall press U[)Oii tlie part, atlecleil. 
TJie gieat })revalenco of Jiernia has led to tlie falirication of 
an inmioiise variety of trusses, and nearly every foi in of the 
disease can b« provided for by a skilled surgical iustrnnieut 
maker, llefore a truss is np()lied tlio hernia must he r<'- 
duced, and wIkmi the, truss is put. on it blioidd he worn all 
day at h*ast, and if it, or a lighter form, can he worn during 
the night it will he an advantage. Jii th<* case of ehildreii 
and yi'ung jieisons hernia is eoniiuoidy euialde, thougli the 
truss inny have to be worn for a long period, sometimes two 
or tliree years. Tlie navel rujiliire of infants is treated by 
means of a siniple pad, such as a slice of wine cork covered 
with soft linen, wliieh is ktqiL in place by strips of jilaster 
and a bandage, or a llurgundy pitch idasler with a pad of 
the same material may be placed over tlie part atloeted. 

Irreducible hernia is also treated by the emjdoyment of 
a truss, but iust<‘ad of a pad to press ujioii the place a 
hollow bandage to inclose the pro! ru.sion is required, and 
this must must be shaped and designed according to each 
individual ease. Sometimes when an ordinarily reducible 
hernia becomes irreducihlo tlivough eonstrietion caused by 
contraction of tlie niusciihir tissues, a relaxation of (he 
latter may be produced by means of ehlornforni, and th<» 
hernia can then he returned. Where such a lioriiia is 
rendered irreducible through the aeeumulalion of feculent 
matter, aperient medicines or enemata may afford relief. 

Tlie most serious fore, of hernia is tliat wdiich is termed 
strangulated, that is, wncie the intestine is so constricted 
by tlie parts througli which it has passed that its contents 
cannot pass through it, and its vessids are so iniudi com- 
pressed that active inllamination is excited. Jt constitutes 
one of the most serious accidents to which the human body 
is liable. The symptoms indicating strangulation of tlie 
intestine are obstinate constipation of the bowels; pain 
nnd tenderness of the tumour, sjireailiiig from it over 
the whole surface of the abdomen ; extreme restlessness 
and languor; nausea and vomiting; a hard, small, and 
rnpid pul.^e ; thirst and coldness of the limbs. If the 
hernia be not reduced, these symptoms will regularly in- 
crease till inortifieation of the intestine ensues, and (except 
in some most raie cases) death rapidly follows. 

Very often tlie lirst sign of strangulated hernia is that 
of bilious vomiting, and where this foliow'S any severe strain 
or the apjiearancc of a lump on the groin or abdomen 
surgical advice should be at once sought. The means 


I adopted for relieving this condition^consist in the use of a 
peculiar form of manipulation known as the taxis ; in tho 
administration of chloroform, the use of bleeding or of the 
• hot bath to produce relaxing of the muscles, tho local 
.application of ice, .and lastly the liberation of the bowel by 
means tif the knife. It is very often necessary that re- 
course to an operation should bo made at tho outset, for 
I every minute add.s to the danger of the patient, and if the 
operation bo delayed it may bo too late to save life, even 
though the bowel be successfully returned to the abdomen. 

HERO (matlicmntirian). See Heuon. 

HERO nnd LEANDER, a gracc’ful pathetic pair of 
lignres in Greek legend. Hero was a priestess of Aphrodite 
in Scsfns, one of tlu^ towns in the Troad or plain of 'I roy, 
by the shores of the Hellespont. She was seen iit a festival 
and loved by a I'liraeian youth, Lenndcr (^/*ean(iros\ dwell- 
ing at Abydos, on tlie Euroyioan shore, a little liiglier np 
tho stream tliaii Si'stos. 'I’licir union being iiiniohsibie, 
since Hero's yiaveiits forbade her quitting the priesthood, 
Lcaiider took the e.onrso of visiting his beloved nightly, 
swdmming neross the Hellespont, and swimming back again 
hefftre morning. The beacon light of Sosto.s was his goal 
in the darkness; somn say Hero lierself placed the lamp 
there nightly. Oiiec during a fearful storm the lamp was 
extinguished, and Leander, left without a guide, perished in 
tlie waves. His body was thrown ashore at Sestos, anti 
Hero rerognizing it tliiew herself down from the beacon 
tower into tlie sea. The undents were very fond of tlio 
legend; Ovid, Statius, and Virgil all use it, and Musanis, 
or rather the later poet who adopted his name, made it. the 
subject of ail epic. Schiller lias a fine pf>em on tlio sulijcet 
in Ids very btisl style. Our fine Elizabethan w’liters loved 
tlio tale well. Cli.'qtman and Marlowe narrated it in their 
own pictuvt'sque and vigttrous English, the English of 
Sliakspeare ami the Great Uihle. The Hellespont between 
Sestos and Abydos is about a mile w'ido, running w'ith a 
very strong soiitiun ly current. To cross it is highly danger- 
ous, but not beyond the strength of a good swiininer. It 
will he remembered tliat Lord UjTon performed tho feat. 

HER'OD the name of a family of Idumean 

origin and Jewish faith, which flourished during the ytcriod 
immediately jireeeding the final dostruetion of the Jewish 
nation. Of tin's family the most important inemhers w’cre 
the following: — 

I. llKnojvTmc Gukat, the second son of Antipater, wdio 
had been appointed procurator of Judea by Julius Ga*sar, 
47 Ti.r. At tho time of Ids father’s elevation Herod was 
fifteen years old, and ho was appointed governor of Galilee, 
where after strenuous efforts he succeeiied in destroying 
the liamls of robbers by which tJiat country was infested. 
Ill the year 41 n.c. Herod and his elder brutiier Eh.isel 
were appointed joinl-tetrarchs of Judea, but the invasion 
of tlie Pai'tldann in 40 li.c. caused 1dm to flee to Rome, where 
lie received the appointment of King of Jndea and the 
promise of aid from tlie Roman generals in Syria for the 
recovery of his kingdom. Tliis promise was fulfilled, but 
it was not until the end of the year 38 n.c, that Jerusalem 
w'as taken, after a siege of six months, and his aulliority 
became established. During the sicgche married iMariaiime, 
the granddaughter of Hyreanus, and w'heii ho became 
sealed upon the throne he made her brother Aristobulus 
liigh priest. In tlie war between Octavianus (afterwards 
the Emperor Augustus) and Antony Herod assisted tho 
latter, but after his defeat ho went to meet Octavianus at 
Rhodes, and was by liim confirmed in his kingdom, 31 n.r., 
and suhscquenily he received from Octavianus the gover- 
norship of all Syria and some large additions to his territorial 
possessions. The remainder of his reign was undisturbed 
by foreign interference, and his extraordinary energy, strong 
will, and tlm magnificence of Ids public administration 
raised the country to a position of considerable influence, 
and earned for him the title of Great. Ho restored and 
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enlarged tho temple ir.. a magnificent manner, erected an 
amphitheatre ontside Jerusalem, where games in honour of 
CsDsar were hold every five years, adorned the principal 
cities with grand and costly buildings, and executed large 
and importwt public works. But in order to do this he 
was compelled to impose lieavy taxation upon his subjects, 
whoso dislike was intensified by his love for foreign cus- 
toms and his disregard of tlieir law. Again and again 
their discontent mode itself manifest, but only to be sup- 
})ressGd by unrelenting soverity. lie was more than once 
cited to Borne, but by his extraordinary gifts of diplomacy, 
amounting to fascination, and by lavish gifts he always 
returned stronger than he went. In his domestic life he 
was dominated by suspicion and jealousy, and under those 
influeiicns there was no cruelty too great for his perpetra- 
tion. His wife Mariamnc, whom he almost worsliipped, 



and the loss of whom drove him iimd for a time, lier 
brother Aristobuliis, whom he had made high priest, his 
wife’s mother Alexandra, and his own sons Aristobulus, 
Alexander, and Antipatcr — all fell victims to his tyranny, 
though it is probable Ills fears of treason and assassina- 
tion were not wholly groundless. lie died of a loathsome 
disease, during the progress of which he had raged like a 
demon, in March, 4 b.c., in tho thirty-fourth year of his 
mign. At his death his dominions were divided between 
his sons. The birth of Jesus Christ took place during 
the lust year of his reign, four years cai’licr than the era 
from which the common chronology dates the years a.d. 

II. IlKKOi) Axtipas was the son of Herod tlie Great 
by a Samaritan woman, Malthacd, and by liis father’s will 
he was appointed tetrarcli of Galilee and rctrsea. He was 
lirst married to a daughter of An'tas, king of Arabia Pc- 
trsca, but about the year 2G a.i>. he deserted her for Herodias, 
the wife of his half-brother, Tlerod Philip. Herodias was 
nicce as well as wife to these lleruds, for she was the 
granddanghter of Herod the Great and Mariaiune. Tho 
prophet John the Baptist having remonstrated against this 
inaiTiage was imprisoned and afterwards put to death, and 
soon afterwards Arotas invaded his territory and defeated 
the troops of Herod with great loss. On the accession of 
(hiligula, A.i>. 87, ho was induced by Herodias to go t 
Homo and seek tho title of king which had been given to 
Ills father and his nephew Agiippa 1., but instead of ob- 
taining his request he was deprived of his dominions an< 
banished to Lugdunum (Lyons), where lie was joined by 
Herodias, a.d. 89. He was afterguards removed to Spair 
and died in obsenrity. It was this Herod to whom Christ 
was sent by Pilate, Herod being at the time on a visit to 
Jerusalem. His chief public work was tho founding of th< 
city of Tiberias in honour of the emperor. 

III. Hkbod Philip, son of Herod tho Great by his 
wifo Cleopatra, tetrarch of Ituraca, &c., from Herod’s 
death, was not the husband of Herodias, as is sometime) 
thought. Augustus confirmed him in his dominions, am 
he reigned from b.g. 4 to a.d. 84, governing his people with 
fairness and moderation. He founded tho city of Csesare. 
Philippi (near the Jordan), which he named in this way in 
honour of his constant patron the Emperor Augustui 
Csesor. When the evangelists speak of Herod (Antipas] 
taking Herodias, lus brother Philip’s wife,” tho brother 


meant is Herod Philip, son of Herod the Great by his 
favonrite wife Mariamnc. Aristobulus, tho brother of this 
Herod Philip (full-brother, son of tho same mother), was 
tathcr of tho notorious Herodias. £>he was therefore her 
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iiusband’s nicce, and ran away from tlic arms of her full- 
uncle to those of her half-uncic Autipus. Her daughter 
(Salomfi) was by Pliilip. 

IV. Hkbod Agicippa I., son of Aristobulus, brother of 
tho infamous Herodias, and grandson of Herod tlie Great 
and Mariamnc, after experiencing many vicissitudes in 
early life, was appointed, upon the accession of Caligula, 

11 87 A.i>., king of the dominious formerly held by Herod 
I'liilip, namely, Gaulanitis, Batauaia, and Trachonitis, to 
which Caligula added the tetrarchy of Lysanias ; and after- 
wards, when Antipiis was banished, tho tetrarchy of Galileo 
and Perora. Claudius added Judiea and Samaria to liis 
dominions A.i>. 41. His government was popular with the 
Jews, to please whom lie persecuted the Christians (Acts 
xii. 1-3). He died of a loathsome disease at Cuisarca, in 
tho fourtli year of his reign over all Palestine, a.d. 44 
(Acts xii. 20-23.) 

V. Hkbod Aguippa IT., son of the above, was seventeen 
years of age at the time of his father’s death* Upon the 
death of Herod, king of Chalcis, fom* years afterwards, 
Claudius bestowed tliat kingdom upon Agriiipa. He did 
not leave Borne till A.i>. 53, when Claudius gave him his 
father’s old tctrarchies of Gaulanitis, Batausea, and Tra- 
chonitis. His dominions were enlarged by Nero. It was 
in A.D. CO that the trial of Paul before Agrippa took place 
(Acts xxvi.) Agrippa exerted himself to keep down the 
spirit of revolt among the Jews. When war broke out 
Agrippa joined the Romans. After tlie taking of Jeru- 
salem, hts retired witli his sister Berenice to Rome, where 
he died at the age of about seventy years. 

HERO^DBS, TZBB'BZUS CLAU'DXUS ATTX- 
OUS. a native of Marathon, in Attica, and of an illustrious 
family, was born under tho reign of Trajnn. He inherited 
from Ins father a very large property. Horodes was edu- 
cated by the best teachers of his time, and he became an 
accomplished scholar, rhetorician, and philosopher. Hav- 
ing removed to Rome, his wealth, liis connections, and his 
extemporary eloquence, which is spoken of as wonderful, 
gave him gi’eat importance, and he was made consul with 
C. BelUeius Torquatus in 148. The Emperor Marcus 
Aurelius and his colleaguo Verus were his pupils as youths. 
Uerodes died at Marathon, in tho seventy-sixth year of his 
age, towards the end of tho reign of Aurelius or tho be- 
ginning of that of Commodus. He erected monuments, 
temples, baths, and aqueducts in Italy, Greece, and Asix 
Puusanias (vii. 20) meuliuns an odeion, or music theatre, 
at Athens, us built by him, called tho Theatre of Regilla, 
after his wife, a Roman liuly of noble family ; ho also em- 
bellished the stadium near the Ilissos, wliich was originally 
constructed by the orator Lycurgus, 350 b.c. 

HBBO'DIAN QHvrdditinos) was the name of two 
celebrated Greek writers. The first (iElios Hcrodiaiios), 
an Alexandrian, the son of the grammarian Apollonios 
Duskolos (the Ill-tempered), was held the first grammarian 
of antiquity, bat is only known to us through quotations 
from his works. Ho came to Itome and lived high in the 
favour of the Emperor Marcus Aurelius, who himself wrote 
his famous Inner-self ” or MtdiUxbioni (fa efs heauUm") 
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in Greek, as the literary language of the time. His work 
on prosody, which was regarded as the authority on the 
subject, woo dedicated to the emperor at his request. The 
second lierodian is known to us by the happy preservation 
of liis work, hut of his personal existence wc know nothing. 
Ho lived about half a century later than MYios Hero- 
dianoB, and wrote a history of Rome from the death of 
Marcus Aurelius (ItilO) to the accession of Gordian 111. 
in 238, which is very impartial, and therefore extremely 
valuable, as well as being very readable from a literary 
point of view. 

HERO'DIAKS (Matt. xxii. 10; Mark iii. C; xii. 13; 
see also Mark viii. 15) wero in all probability a political 
party in .Tudsca who were anxious to preserve the govern- 
xnciit in the hands of Herod's family. Many critics con- 
sider the Herodians to liave been u religious sect. In their 
religious opinions they probably belonged to the sect of the 
Sadducees, since that which is called by Mark (viii, 1.5) 
“ the leaven of Herod ” is styled by Matthew (xvi. 6) “ the 
leaven of the Sadducees.” 

HEROD'OTUS {Herodotos), a native of Halicar- 
nassus, a Dorian city in Curia, was horn about n.c. 484. 
If the passages in bis own history (i. 130 ; iii. 15) were 
written by hirasolf, ho was ]r)robably alive iu n.c. 408. 
Ho was the son of Lyxus ami Dryo, and of an illustrious 
family in Lis native state. Not liking the government of 
Lygdamis, wlio was tyrant of Halicarnashus, be retired for 
a time to Samos, where he is said to have cultivated the 
Ionic dialect of the Greek, which was the languagp of that 
island, lleforo he was Lliiriy years of age lie joined in 
an attempt, wliich proved successful, to exp<;l Lygdamia 
Herodotus again left his native country, and joined, as it is 
said, a colony which the Athenians sent, to Thuvii, in South 
Italy (ii.c. 443). He is said to have died at Thurii, and to 
have been buried in the Agora or Public Place. Herodo- 
tus was a traveller and observer as well as an historian. 
The extent of his travels may be ascertained pretty clearly 
from his history. Lucian’s story of bis reading bis work 
at the Olympic games, which has found its way into most 
modern narratives, has been well discussed, and we may 
perlinps say disproved, by Dahlmanii (** Aus sciiicin Hucho 
sdn Lcbcii,” Altona, 1830). 

Herodotus makes no display of the great extent of his 
travels. He frequently does not say that he was at a 
place, but he uses words wdiich ai'e as conclusive as any 
statement. He describes a thing as standing behind tlio 
door (ii. 182), or on the right hand as you enter a temple 
(i. 51), or he was told soinethiDg by a pers<m in a jiarticii- 
lar place (ii. 28), or ho uses other words equally significant. 
In Africa he visited Egypt, from the eoast of the Medi- 
terranean to Elephantine, the southern extremity of the 
country (ii. 29), and he travelled westward at least as far 
OH Cyrene (ii. 32, 181). In Asia he visited Tyro, Habylon, 
Ecbatana (i. 98), and probably Susa (v. 62-54; vi. 119). 
He also visited various of Asia Aliiior, and probably 
went as far os Colchis (u. 104). In Europe ho visited a 
largo part of the country along the lilack Sea, between the 
mouths of the Danube and the Crimea, and went some dis- 
tance into the interior. He seems to have examined tho 
line of the march of Xerxes from the Hellespont into Attica, 
and certainly had seen nnmci'ons plac (?5 on this route. He 
was well acquainted with Athens (i, 98 ; v. 77, &c.), Del- 
phi, Dodf)nn, Olympia (ix. 81), Tegea (i. OO), Thasos, 
Delos, Zakyntlios (iv. 196), and numerous other places in 
Greece. That he had visited some parts of Soutli Italy is 
clear fnmi his work (iv. 99 ; v. 44, 45). Tho mention of 
these places is sufficient to show that he must liave seen 
many more. 

The Nine Books of Herodotus contain a great variety of 
matter, tlic unity of vhich is not perceived till the whole 
work has been thoroughly examined. But the subject of 
his history was conceived by the author both clearly and 


comprehensively. “ The object of «the inquiries (for so we 
may render tho word historiee) of Herodotus of Halicaimas- 
sns is this, that tho acts of man may not be forgotten 
through lapse of time, and that great and wondrous 
achievements, performed partly by Greeks and partly by 
Barhaiians, may not bo without their fame ; and also how 
it came to pass that Greeks and Barbarians waged war 
together ” (i. 1). His object, then, was to combine a gen- 
eral history of tho Greeks and the Barbarians (that is, 
those not Greeks) with the history of the wars of the 
Greeks and the Persians. Accordingly, in execution of his 
main subject, he traces the course of events from the time 
when the Lydian kingdom of Crmsus fell before tho arms 
(b.c, 546) of Cyrus, tho founder of tho Persian mouarcliy, 
to tho capture of Sestos (b.c. 478), an event which 
crowned the triumph of the Greeks over the Persians. 

The gi‘cat subject of his work, which is comprised within 
the space of sixty-eight years, not more than tho ordinary 
term of human life, advances with a regular progress 
and truly dramatic development, from tho first weak and 
divided efibrts of tlie Greeks to resist Asiatic numbers to 
their union .as a nation, and their final triumph in tho 
meinorablo fights of Thermopylae, Salamis, and Platica. 
But with this subject, which has a complete unity well 
maintained from its coinmcnccmcnt to its close, tho author 
has interwoven, conformably to bis general pnrpose, and by 
way of occasional digression, sketches of the various peoples 
.and countries that lie had visited in his widely extended 
travels. His predecessors in historical composition apjieur 
generally to have chosen subjects of a limited nature, par- 
taking chiefly of tho character of local annals. Herodotus 
chose for his subject a series of events which concerned 
ther universal Greek nation, and not them only, but the 
w'hole civilized world ; and by tho way in which he executed 
his great undertaking ho has earned tho honourable and 
W'ell-mcritcd appellation of the Father of History. 

The stylo of llerodotus is simple, pleasing, and generally 
perspicuous, often highly poetic^d both in expression and 
in sentiment. But it bears evident marks of belonging to 
a period when prose composition had not yet hecoinc a 
subject of art. His sentences ore often ill-coiistructcd and 
hang loosely together ; but his clear coroprehensiou of his 
own meaning, and the sterling worth of his matter, have 
saved him from the reproach of diffuseness and incoheroncc. 
His accuracy, when ho speaks of his own knowledge, is 
astonishing, and is perpetually being tested, oven iu our 
own day ; but lie sometimes shows himself over-credulous 
in repeating tales of others. There is no translation of 
Herodotus which has yet done justice to the origiual ; and 
no commentary has yet exhausted one-tenth of the matter 
which admits and requires illustration. 

Tho first edition of Herodotus was the Latin translation 
of L. Valla (Venice, 1474, folio). “Tho Apology of Hero- 
dotus,” by H. Stephens, prefixed to his corrected edition 
of Valla’s translation (Frankfurt, 1595), is a clever and 
amusing vindication of Herodotus against the charge of 
failscbood, made on ike ground that many of bis stories 
were so singular and improbable. L' Archer's French trans- 
lation (Paris, niue vols. 8vo), with tho Commentary, is a 
useful hook. Schwelghatiser’s edition of 1816 (Strasburg, 
six vols. 8vo), previously by far tho best Greek text, Avas 
superseded a few years back by the work of Stein, which 
latter is now outshowu by the superb edition of Professor 
Sayce, tho first three volumes of which appeared, witli 
coj)ious notes and appendices, at Oxford in' 1888. Pro- 
fessor Sayce having visited all tlio conntrioB spoken of, 
except Babylonia and Persia, criticises Herodotus authori- 
tatively, while his largo Egyptian knowledge throws light 
on the most obscure passages of the old Greek. Professor 
Sayce is, however, a profound disbeliever in tho ordinary 
view of Herodotus as accurate and honest except where 
misled. He shows that Herodotus certainly liints at having 
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^lersonally seen thing., ho never had visited, and accuses 
him of aifecting to bo acquainted with languages of which 
he knew not a word; Further, it is alleged that he pilfered 
without acknowledgment from Hecatflens and other authors, 
and, while pilfering, sought to throw discredit and ridicule 
upon those whose pages he plundered. Herodotus seems 
as if he had seen Thebes and Earnak, and sailed up the 
Nile as far as the first cataract. Professor Sayce proves 
that he can never have ascended higher than Faioum. 
Herodotus is believed by his readers to have mused among 
the ruins of Nineveh, admired the Rabylonian temple of 
Bel, and gathered with his own hand that millet and se- 
same which grew so luxuriantly that he would not toll its 
height, lest it should seem incredible to those who have 
never visited the conntiy I ” (Book I., chap, cxiii.) Yet 
Professor Sayce sliows that ho can never have crossed the 
‘Gyndes, that Lis narrative allows for no intermediate terri- 
tory between the Euphrates and the Tigris, and that the 
temple of Bel was destroyed by Xerxes some forty or fifty 
years before the date of his imaginaiy visit. But nothing 
oan destroy the charm of this incomparable story-teller; 
and even when compedled to admit some of the charges of 
Professor Sayce, readers of Herodotus will probably find a 
loophole to save their favourite. 

HlftBOLD, 1.0U1S JOSEPH rERDZNAin>, a 
distinguished French musician, the son of a clever pianist 
•of the classical school, was born in Paris in 1791, aud died 
there in 1883. Ho is known by his excellent opera of 
“ Zampa,” which only does not keep the stage brcaii.se of its 
feehhi libretto, but the music of which is still high in popu- 
lar favour, especially the bright and effective overture (a 
prime favourite with all clas.ses of magicians), and liis still 
hotter opera of *‘Le Prd aux Clercs,” one of the most 
admired Freiicli dramatic musical works we possess, con- 
tinually in demand for representation, and still enjoying 
undiiniiiisbed popularity. Ildrold was educated musically 
ill the Conservatoire of Paris, which ho entered in 1 800, 
obtaining the grand prize of Romo in 1812. Ills Roman 
works are chiefly instrumental, his long scrios of operas 
not beginning till his return to P.aris. Ilia first essay in 
Ibis branch of composition wa.s in collaboration with Boiel- 
■dieu on “ Charles do France.” None of lldrold’s operas 
but the two mentioned now survive, in England at least ; 
the dates of these were “ Zampa,” 1831, and “ Lc Pro aux 
Clercs,” 1832. Closing his career with two such master- 
pieces, his death seems especially regrettable. 

HB'RON (sometimes called in English Jfero), There 
are two of this name, both writers on mathematical and 
mechanical subjects. Heron the Elder was the pupil of 
Ktesibios (Gtosibius), and lived at Alexandria about ii.c. 
2.00. The country of tho younger and less famous Heron 
is uncertain, but he is supposed to have flourished about 
030, under the Emperor Heraclius. 

Heron tho Elder must have enjoyed great reputation 
■since he is mentioned by Gregory Naziaiizen with Euclid 
and Ptolemy ; but he is now princip.ally known by largo 
fragments of his writings on mechanics, whieli are to be 
fonnd in the “ Mathem.atici Vetercs” (Paris, 1G98). Ho 
was certainly a most remarkablo man, and it is probable 
tliat some things have been attribnted to him which were 
due to others. Among these is tho “ hydraulic ” organ, 
that is, an organ blown by means of the pressure of water 
upon a confined body of air [see Organ, Hydraulic], 
which he himself very properly attributes to his master 
Ktesibios. So clearly is this described in tho “ Spiritalio,” 
that models of instruments have been constructed on 
this plan which work perfectly. Another contrivanco 
of Heron^s is tho well-known fountain which bears his 
name, and of tho principle of which an illustration is 
subjoined. Water descending from the cup a by its own 
weight compresses tho air in tho partly empty globe b, 
and hence in the globo c also, driving the water contained 


in tho globe c out at the jet cf. A still more elegant arrange- 
ment is one when the globes b and c are placed directly in 
a vertical line, and tho jet rises in a basin above them. In 
this case it is tho water in the upper globe whose weight 
descending compresses tho air in the lower globe, and so 
sets the jet in action. But tho contrivance for which 
Heron is most generally admired is the ©lopile, a sketch 
of which is also given. From a closed vessel, o, containing 
water heated by a fire beneath it, steam rises through the 
pipes b 6, which pierce the cover. These pipes end above 



Heron’s Fountain. Tho .^lopile. 


in conical points, and being Lent horizontally and inwards 
towards each otlier near their top, at e e, they serve as sup- 
ports to a hollow ball. The steam then passes through 
the perforations at the end of the pipes into this balL 
Tho ball has two arms, c and cf, and near tho extremity 
of each arm is a little hole, the hole in the arm d being 
towards the observer, and that in tluJ arm c away from 
the observer. Tho jets of steam thoreforo escape from 
these holes, and striking the air force tho ball to rotate, 
tho .arm d being pushed downwards and away from 
the observer, and the arm c upwards and towards the 
observer. The machine will ra 7 >idly lutato in a direc- 
tion away from the observer, “ as if it were animated from 
within by a living spirit.” Heron had, it will he observed, 
here discovered and turned to account the elasticity of steam. 

HER'ON is tbc>. name of the well-known wading bird 
Tvdiicli i.s the type of the family Ardeid©, belonging to the 
order Gralla:. in tho family Ardoid© the bill is long, 
stout at tlic l>:is(^, and sharp pointed. The internal edge 
of the middle too is pectinated, and the claw of the hind 
toe very large. The tarsi are very long, scutellatcd in front, 
and reticulated posteriorly. The neck i.s elongated. Tho 
wings arc very long, and the birds, though not very Lipid 
in their movements, arc generally endowed with consider- 
,iblo powers of flight. The stom.nc]i is capacious, and 
capablo of considerable distension. The food of these birds 
consists of fish, reptiles, and snch small mammalia as 
shrews, water-rats, &c. Some are gregarious during the 
breeding season, and build in lofty trees ; others are alto- 
gether solitary. All are recluse, fr(*queuting wide marshes 
and tho banks of rivers, which supply them with food. 
These birds are found in all the uarmer and temperato 
poi’ts of the world. 

As examples we may mention the Common Heron 
(Ardea cif/firen), tho Crested Purple Heron (Ardea pur-- 
pured), the Great Egret (Ardea a/&a), the Little Egret 
(Ardea garzetta\ the Little Bittern (Ardea minuta\ the 
Squacco Heron (Ardea ralloidcs)^ the Bittern (Botaunu 
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stellaris), and the NiAht-heron {NycticGrax grmus)^ all 
claim itip^ iu be regarded as Riitish birds, tliough some are 
only uccosiuiial visitors and do not breed in this country. 

The Common or Gray Heron (^Ardea cimred) is tolerably 
common in England. It is a large species, measuring fully 
fj feet in length, and is furnished with enormous wings, 
which, when spread, look quite disproportionate to tint size 
of the bird. The general colour of the plumage is bluish- 
gray above and white beneath. The back of the head is 
adorned with a crest of long dark slate-coloured feathers ; 
the bill is yellow and the legs greenish. 

The common heron appears to be generally distributed 
over the Old World, but in its most northern haunts is 
found to be migratory, only visiting them in the summer. 
At this season tbo bird frequents inland districts, along 
tho margins of lakes and rivers, in the nciglibourliood of 
marshy placfts ; but in tho winter it fre<|ueutly resorts to the 
sliorcB of the sea and the moutlis of rivers. Its food con- 
sists principally of iishes, which it captures by standing 
patiently in the water until tJiey pass within its rcaeli, 
when the long neck is hnmcdiatcly doited out, and the 



Common or Gray Heron {Ardea cinerea)* 

lucklnsB prey is generally secured and swallowed. When 
fish are not plentiful the heron feeds on frogs, mice and 
rats, aquatic insects, earthworms, &c. At the commence- 
ment of the breeding season tlie herons become very Hociable 
ill their habits, and congregate in some wood or clump of 
large trees, the same position being generally occupied by 
them for many years in succession. By the reclaiming of 
mai'sh ground many of liie large heronries in England have 
been broken up. It is estimated that there arc at the pre- 
sent time about 100 heronries in England and Wales, fifty 
in Scotland, and fifty in Ireland. Tlie broad flat nest is 
generally built in the top <>f some lofty tree; it is composed 
of sticks and twigs, and lined with wool and dry gi'uss. 
The eggs are four or five in number, and of a sea-given 
colour. 

Ill the days of falconry the heron was greatly valued, 
and the destruction of its eggs was visited with a penalty 
of 20s. ; moreover, it held as liigh a place at the tables of 
tlic great as it did in tlie field. Its flesh is now dis- 
regarded, being considered fishy; the nestlings are said 
to be very palatable. For other species of the heron family 
see Eijrkt, Bin'KitN, NiciiiT-iiKBON, Boathill. 

HKROS'TRATOS was an Epliesian who set fire to 
the great temple of Artemis at Ephesus, b.c. 356, it is 
supposed, on the night of the birth of Alexander tho Great 
He was discovered rotadily — indeed lie courted discovery — 
but as no reason could be given for bis act lie was put to 
the torture. He confessed under this that he had merely 
desired to gain immortality for Ids name by so great a crime, 


for tlie temple was one of the wondfrs of the world. The 
Ephesians pat him to death, as he deserved, and to defeat 
his object passed a stringent decree that no one sliould ever 
mention his name ; in consequence of which it has come down 
to posterity, and no year passes without its being quoted. 

HSXt'PBS, tho name given to certain well-defined 
eruptions of the skin characterized by the appearance of 
clusters of globular vesicles, situated on a red and inflamed 
base extending some lines beyond them. The vesicles of 
each cluster cuinmonly vary in size from a millet seed to 
that of a small pea, and the patches in which they occur 
from spots about an inch in diamotor to blotches of 4 or 
5 inches. The vesicles contain at first a transparent fluid, 
which afterwards becomes thick and purulent, and they 
finally terminate in a dark-coloured scab firmly einbeddt*(i 
in the skin, which in falling off frequently leaves a scar. 
Tho eruption is preceded and accompanied by a burning 
pricking sensation, and sometimes by severe neuralgic pains. 
The clusters of vesicles sometimes occur singly, at other 
times they intiy range from five to ten in number, and in 
their situation on the body they follow the course of tho 
distribution of tlie nerves. 

In tho most strongly marked form of this disease, herpea 
zoster or sow a, familiai'ly known by the name of shingles, 
there is a succession of clusters of white silvery vesicles, 
forming an oblique line or band extending from the spine 
lichiiid to the middle line of the body in front. In herpes 
lahialis the clusters arc disposed irregularly about the 
mouth, generally on the external surface of the lips. Other 
forms arii knowm .is herpes preeputiaUs^ herpes jihfgcten-- 
odes^ and herpes circinatus. 

The (reatnient consists in tho local application of cool- 
ing and soothing remedies, such as dredging the part with 
fionr or some harmless absorbent powder, applying cold 
cream or zinc ointment, or the use of a lotion composed of 
oxide of zinc and lime water. Tliese applications may bo 
covered with a sheet of cotton wool and a light bandage. 
In slight cases local applications are all that is necessar}', 
hnt in ^severe eruptions constitutional remedies may also be 
required. , 

HKIt'RICK, ROBIBRT* a poet, one of wlioso songs, 
“ Cherry Kipo,” is among the most popular of our lyrics, 
was born in 1531. Ho was the son of a London silver- 
smith. He was educated W'dl, passing in duo time to the 
University of Canibri<lgc ; and taking orders he was pre- 
sented to tlie college living of Dean-Prior, near Ashburton, 
ill Devonshire, In 1648 the Parliament “triers” found 
Jiim too little of the Puritan for tlieir taste, and he was 
ejected. He came to London and mixed with what poets 
and literary men he could find, publishing tho poems ho 
had written in tho west of England, witli some London 
additions, as ‘\Hesperidcs” (Hesperis, tho west). Though 
many of them are love-songs, Herrick was a confinned 
bachelor. Ho was restored to his Devonshire parsonago 
soon after Charles II. ’s return in 1660, and died there in 
1674, An excellent edition of Herrick was published for 
llic nominal sum of a sliilling in Professor Henry Morley’s 
Universal Library in 1884 — a fact showing, if demon- 
stration were needed, the freshness of the poet’s writing, 
which still retains its popularity undiminished, while many 
weightier and more pretentious authors gather dust upon 
the slielvcft, forgotten. 

HER'RING {Clvpea harengus'), a fish of the order 
Ci.upEiiiiifi, of wliich it may he regarded as the type, and 
of the genus Clupka. It is a scaly fish, and its teeth arc 
small and numerous. HeiTings ai'e marine fishos, congre- 
gating in vast shoals, and ]>eriodically visiting certain 
coasts in great multitudes. They are found in the seas of 
tlie northern ports of the world, especially in tho temper- 
ate regions. They deposit tlicir spawn in shallow water, 
and are very prolific— tho roe of a single female homng 
having beeu found to contain 70,000 eggs. They ar» 
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believed to bo inhabit mts of deep water, but coming up to I 
tlie coast in shoals at regular seasons they swim on the ' 
surface, and fall an easy prey to larger fish, and also to 
gulls and sea-birds. They feed on crustaceans and small 
lishes. The herring is distinguished from other species of 
the same genus by having an ovate patch of very small 
teeth on the vomer, fifty- six vertebr® in the backbone, 
from seventeen to twenty rays in the dorsal fin, and from 
sixteen to eighteen in the anal, and from fifty-three to 
fifty-nine scales in the lateral line. The Sprat {Clupea 
spraUtis) is a distinct species, and may be easily distin- 
guished by lacking teeth on the vomer and by having from 
forty-seven to forty-nine vertebra! and forty- seven to forty- 
eight scales in the lateral line. According to Dr. GUnther 
the whitebait is not a distinct species, but consists chiefly 
of the fry or young of herrings. TJio herring of the 
North Pacific is a distinct species, Clupta mirahUU, 
Fresh-water herrings, so called, are fishes of the genus 
OoREooNua and family Salmonidsc, and are corrccfly called 
ywyniad in Wales, powan in Scotland, and pollan in Ire- 
land. The herring salmon of the North American lakes is 
of the same nature, and does not belong to the hemng tribe. 

HERRING FISHERY. The principal season for 
herring fishing commences in September and ends in 
December, but to some extent the fishing is carried on all 
the year round. Yarmouth, Lowestoft, Hastings, Folke- 
stone, Cardigan Bay, and Swansea in England and Wales ; 
the coasts of Caithness, Sutherland, Abcideeiisliire, Banfl- 
shire, Morayshii'e, and Ross-shire in Scotland, and tlio Wi>st 
coast of Scotland generally ; and Galway and Ivillybcgs on 
the coast of Donegal, Mayo, the estnary of the Sliuunon, 
the coiist between Dingle Bay and Keimmre, Uantry Bay, 
Waterford, and from Mizen Head to Cahorc Point on the 
Wicklow coast, in Ireland — are the priucijial localities. 

The common mode of taking herrings is hy a drift-net, 
the method of using which is explained in llie article 
Fjsiiekies. When brought on shore some are sold fresh, 
but the greater part are cured by means of salt. At Yar- 
mouth and some other places the herrings are, after being 
slightly salted, made into W’hat are called “ bloaters,” by a 
process of smoking. 

Herring fisheries have always been the subject of legisla- 
tive protection in the United Kingdom. An Act passed in 
1808 granted bounties to the fishermen, and prescribed 
regulations for fishing, curing, inspecting, and branding 
Jicrrings. In 1817 a further boon was granted to the 
lisliertnen by allowing them the use of salt duty free, a 
peculiar advantage which ceased in 1823 by the repeal of 
the duty on that article. In 1830 all bounties were wholly 
withdrawn. In 18.51, in consequence of the disputes 
between the drift-net fishermen and those who used the 
“ trawl ” or selno-net in the Loch Fyne fishery, the capture 
of herrings by means of the trawl was declared illegal. By 
the Acts of 1867 and 1868 the restrictions as to the use 
of the trawl were removed, sundry commissions being of 
opinion that trawling w'as an impoitant means of cheapen- 
ing fish to the consumer, and had not injured the regular 
fishery. A “ close-time ” (January to May) was established 
along the west coast of Scotland by an Act of 1860. Owing 
to the misery which this occasioned to a large coast popu- 
lation absolutely dependent on the herring fishery for sub- 
sistence, the close time was finally abolished by tlio Sea 
Fisheries Act of 1868, except within 3 miles of that part 
of Scotland which lies between Ardnamurchan Point and 
the Mull of Galloway. The Sea Fisheries Board, Scotland, 
have recently been prosecuting inquiries as to the spawn- 
ing of the herring and the artificial impregnation of the 
ova, the nature of its food, and other questions of scientific 
and economic interest. About 1,473,600 barrels of her- 
rings are annually cured in Scotland under the auspices 
of the Board of White Fish Fisheries. As each barrel 
of herrings contains on an average 800 fish, the total 


number of herrings cured In Scotland may be given as 
about 1,170,000,000. The Scottish Fishciy Board, how* 
ever, only preserves a record of the herrings which are 
cured (salted), and more particularly of those barrels which 
are “branded” by its ofiicors; but, in addition to the 
quantities of herring that are cured and branded, a very 
large number are sent to market just as they are caught, 
these being known as “fresh herrings.” No ofiicial account 
being taken of these fish, it is not possible to do more than 
to make a guess at the quantity so disposed of. The sta- 
tistics of the herring fisheries of England and Ireland are 
not sufficient to enable a satisfactory estimate to be formed 
of the number of herrings cured in those countries. 

HER'SCHEL, CAROLINE LUCRETIA, sister of 
William Ilerschcl, the great astronomer, and the sole assist- 
ant in bis astronomical researches, was bom in Hanover in 
1750. So highly were her scientific labours in connection 
witli lier brother's abstruse calculations appreciated by his 
]Majcsty, George 111., that he was graciously pleased to 
grant her a salary sufficient for her moderate require- 
ments. Not only did she execute the whole of the exten- 
sive and laborious numerical calculations necessary to render 
her brother 8 researches available to science, but she found 
time at intervals both for actual astronomical observations 
of her own, and for the execution of more than one work 
of great utility and extent. With a Newtonian telescope, 
constructed by i»cr brother, she was in the habit of search- 
ing the heavens for comets, and that so eflectively os to 
be rewarded witli eight din'erent discoveries from August, 
1786, to August, 17fi7. I^ur claim to the first discovery 
of five of them was admitted by the scientific world. Dur- 
ing these sweeps of tbo heavens, Miss Herschel also dis- 
covered several remarkable nebulro and clusters of stars 
which had never before been observed, and which arc 
recorded iu Sir William Herschol's catalogue. Among her 
astronomieal works, which she found time to execute at 
intervals of leisure, were — (1) “ A Catalogue of 661 Stars 
obsen’ed by Flamsteed ; ” (2) “ A General Index of Refer- 
ence to every Observation of every Star inserted hi the 
British Catnhjguc;” (3) “A Zone Catalogue,” comprehend- 
ing all the nebulas and clusters of stars observed by her 
brother iu his sweeps ; for which she received the gold 
medal of the Astronomical Society of London and was 
elected an honorary member. On the death of her brother 
in 1822, she left England, when* she had resided for about 
half a century, and returned to her native place, where she 
died on Dth January, 18*18, in her ninety-eighth year. 
(“ Memoirs and Correspondence of Caiuline Herschel,” by 
Mrs. Julin Herschel, London, 1876.) 

HER'SCHEL, SIR JOHN F. W., a celebrated astro- 
nomer, son of Sir William Herschel, was born at Slough, 
Buckinghamshire, 7th March, 1782. He received his early 
educulioii privately, under a Scotch mathematician named 
Rogers, from whose hands ho passed to St. John’s College, 
Cainbridg(‘, where he took his bjichelor’s degree in 1813, 
coming out as senior wr.anglcr and first Smith’s prizeman. 
In the same year he published his first work, and in 1819 
commenced a series of papers in the Edinburgh Philo- 
aophical Journal on iniscellaneons subjects in physical 
science. He spent the years 1821-23 in making, with 
Sir James South, a iimnber of observations on the dis- 
tances and positions of iininerons stars, and the follow- 
ing eight years lie devoted to ro-cx:imining tho various 
nebulm and clusters of stars discovered by his father. 
With a view of surveying the southern heavens ho loft 
England in 1833, fixed his rcsidenco at Table Bay, and 
carried out a series of observations during the next four 
years, the result of which was a most valuable addition to 
astronomical science. His aid was also given to tho colonial 
authorities in various scientific and educational matters. 
Herscbcl’s residence at the Capo was also productive of 
considerable benefit to meteorological science, his observa- 
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tions thpre in this direction being embodied in a work 
published in 1844. On bis return to England he was re- 
ceived with great public honour, was created a baronet, 
made honorary D.C.L. of Oxford, and declined a proposal to 
elect him president of the Royal Society. He accepted the 
lord rectorship of Marischal College, Aberdeen, in 1842, 
and was elected president of the Koyal Astronomical 
Society in 1848, the society voting him a testimonial for 
his work in the southern hemisphere. He held the post of 
M/ister of the Mint from 1860 till 1855, resigning it then 
on account of ill health. Spacie forbids ns to enumerate 
tho many scientific and popular writings of Sir John, 
forming as th<^ do quite an cneyclopicdia of information 
on the various subjects of his research, lie was a member 
of tho academies of St. Petersburg, Vienna, Gottingen, 
Turin, Bologna, Brussels, Naples, Copenhagen, Stockholm, 
and of almost all other scientific associations in England 
and America. To his other lionoms was added that of 
Chevalier of tho Prussian Order of Merit, founded by 
Frederick the Groat, and given at the recommendation of tho 
Academy of Sciences at Berlin. He died JOth May, 1871. 

HKR'SCHEL, WILLIAM, was the second son r)f a 
musician at Hanover, and was born 15th November, 1738. 
His father brought him up to his own profession, with a 
good education in other respects. At the age of fourteen 
he was placed, it is said, in the hand of tho Hanoverian 
regiment of guards, which regiiiuMit he accompanied to 
England at a period wdiich is variously stated from 1757 
to 1759. Another account states that he came to England 
alone. After his arrival he wijp for some time at Dnrham, 
where lie is said to have superintended the formation of a 
hand for tlie militia, and afterwards was for several years 
organist at Halifax, where ho employed liiiiiscif in teaching 
music and studying languages. 

About 176G he was orginist of the Octagon Chapel in 
Bath, at which placo ho began to turn his attention to 
astronomy. Though not a mathematician of tho first 
order, his attainments in that science were more than 
respectable. The earliest writing of Herschel which has 
come to our knowledge is the answer to the pri^e question 
in the Ladled Diary for 1779, namely — “The length, 
tension, and weight of a musical string being given, it is 
required to find how many vibrations it will make in a 
given time when a small given weight is fastened to its 
iniddle and vibrates with it.” 

His astronomical pursuits led him to desire a telescope, 
and as tho purclmse of a good reflector was “ fortunately” 
above his means, he resolved to make one for himself. 
xVfter many trials he succeeded in making a Newtonian 
telescope of 5 feet focal length. 

Herschel began to contribute to the Philosophical 
Transactions in 1780, and in 1781 announced to the worhl 
his discovery of a supposed romet, which soon turned out 
to be a new planet. [Sec UuANiia.] It is tho method 
which gave rise to it on vliich tin’s part of llerschel’s fame 
must rest. Perceiving Ir^ w much depended upon an exact 
knowledge of telescopic phenomena and a perfect acquaint- 
ance with the effect produced by dill’erences of instimmcntal 
construction, he commenced a regular examination of the 
lieavcns, taking tho stars systemallcnlly in scries, and 
using ono telescope throughout. 

Tho announcement of ihls comet or (as it turned out) 
planet drew Herschel immediately into tho full blaze of 
fame ; and George III. honoured his reign by immediately 
attaching tho new astronomer to his court under tho title 
of private astronomer to tlio king, with a salaiy of £400 a 
year. Hcrschd fixed his residence first at Datchet, and 
afteiwards at Slough, near Windsor, and his abode became, 
88 Fourier remarks, ono of tlie remarkable spots of the 
civilized world. His fpinily consisted at first of one of his 
brothers and his sister, Miss Caroline Herschel, who was 
his coadjutor and assistant in his computations and reduc- 


tions, and was also employed in observation. See Her- 
SCHKL, CabOLINB LuGBETIA. 

Herschel married a widow lady, Mrs. Mary Pitt, and 
left ono son, whose name rivalled his father's as one of the 
most active and snccessfnl adherents of science. 

Herschel was soon in affluent circumstances, partly by 
the profits arising from the sale of his mirrors for reflecting 
telescopes, and partly by the jointure of his wife, which was 
considerable, and he died wealthy. In 181(> ho was pre- 
sented with the decoration of tho Guelphic Order, and in 
1820 was diosen tho first president of the Astronomical 
Society. After completing his paper on 145 double stars, 
which was iniblished in tho first volume of the Trans- 
actions of the Astronomical Society^ his health began to 
decline, and liis death took place on 28rd August, 1822. 

Herschel will he remembered by tho number of bodies 
which he addiul to those already known of tho solar system, 
making that number half as largo again as he fonnd it. In- 
cluding Halley’s oomot, and the four satellites of Jupiter and 
five of Saturn, the immlxir previously known was eighteen ; 
to which he added nine, namely, Uranns and six satellites, 
and two satellites to Saturn. His discovery of the rotation 
of Saturn’s ring, his measurements of the rotation of Saturn 
and Venus, his observations of the bolts of the former, and 
his conjectural thcjory, derived from observation, of the 
rotation of Jupiter’s satellitps, with a large number of 
minor ohsorvalions, prove that no one individual ever added 
so much to tlie facts on which our knowlcdgo of tho solar 
system is grounded. To this we must add, that his aii- 
nount'cmcnt (made In 1803) of tho motions of binary stars 
round each other was accom])anied by the first jiroof that 
there exists in the universe organized systems besides our 
own ; w'hile his writings on the Milky Way, the constitu- 
tion of nebulae, &c., gave an experimental foundation to 
tho conception that what was called the universe might be, 
and in all probability is, but a detached and minute portion 
of that interminable scries of similar formations which 
ought to hear the name. 

The instrument by which this great work was achieved 
was the reflecting telescope. Tho second reflecting surface 
which is fonnd in tho constrnctions of Newton, Gregory, 
and Cassegi'ain, having been rejected, and tho cye-picco 
applied directly to the imago prodneed from the largo 
mirror, forms the distinguishing feature of the Ilerscholian 
telescope. Herschel had constructed more than one such 
instrument of 20 feet focal length before be attempted the 
enormous one of 40 fei^t. This instnimcnt was begun in 
1785, and Herschel dates the completion from 28th August, 
1789, on which day he discovered with it tho sixth satellite 
of Saturn. 

BERSE (whence onr hearse) is simply the French for 
harrow, from which it came also to signify tho harrow-liko 
piece of churcli fnniiturc standing on tall logs and used 
formerly to put uver a coffin at funeral ceremonies, when it 
was stuck all over with votive candles. In the sixt(‘eiith 
century herscs of great spkmdour were used, remaining 
]>ermnncntly over tlie graves of the distingnished dead till 
the marble tomb was completed, fine stmctiircs of beaten 
metal or carved wood, with rich hangings, sometimes even 
with sculpture, wax images, &c. The lines attributed 
(wrongly) to Ben Jonson uso the word in this sense. 

“ Utidernoalh this sable berse 
Lies the subject of all verse — 

Sidney^s sistoTj Pembroke’s mother. 

Heath, ere thon hast slain another 
Fair, and Icarn’d, and good as she. 

Time bhall throw a dart at thee.” 

These fine lines were laid on the Gonntess of Pembroke’s 
berse in Salisbury Cathedral as an epitaph by the author, 
William Browne. Wballey, in 175H, robbed Browne of 
them in favour of Ben Jonson. The transition to oar 
funeral carriage is evident. 
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Tho herse of modom French Catholic church cb is a 
large triangle of iron carrying spikes to receive candles, and 
placed in front of an altar fur tho nso of those who wish 
to make those offerings. 

HERT'FOBD (pron. ITarford)^ an English county, 
is bounded N. by Cambx'idgeshirc, E. by Essex, S. by 
Middlesex, W. by Buckinghamshire, and N.W. by Bedford- 
shire. Its length, from N.E. to S.W., is 80 miles; its 
greatest breadth, N.W. to S.E., 26 miles.* Its area is 30 1,141 
statute acres, and the population in 1881 was 203,060. 
Hertfordshire has no lofty hills. The highest elevations 
are the Chalk Downs. Kenswortli Hill, just within tho 
border of the county, near Dunstable, is 008 feet high. 
The surface is generally undulating, and from tho abundance 
of wood presents a variety of pleasing scenery. 

The rivers for the most pai’t belong to tho basin of the 
Thames. The principal are tho Col no and the Lea : the 
Hiz and some other streams in the northern part of the 
oimnty belong to tho system of the Ouse. The Lea rises 
in Luigi*avo or Leagrave Marsh, near Luton, in Bedford- 
shire. Its whole length, from the source to its junction 
with tho Thames at Bromley, near Ijondon, is about 30 
miles. Tho Colne, a feeder of the Thames, rises between 
Idleslree, or Elstroe, and Barnet, and flows through a pro- 
jee.ting part of the county of Middlesex into Hertfordshire 
again, whicli it leaves at Riekmanswortli. The streams 
wliich belong to the system of the Ouse liave but a small 
part of their coarse in this county. 

Tho New River, which was begun in 1 C08, and which 
i'onti'ibutes so largely to tho water supply of the metropolis, 
is hrtmght to London from springs in the neiglibourhood 
of Ware. It has a feeder from the Lea near tho town, and 
is carrital along the valley and ucai'ly pantile! to the course 
of that stream. It was compl(*ted in 1613, when its pro- 
jector, Hugh Middleton, 'was knighted by James I, With 
its windings it is 42 miles long. 8o little was the benefit 
of it at first understood, that, for above thirty years tho 
shares into which it was divided obtained a dividend of 
only £5 each. King Charles II. gave up possession of 
thirty-six shares in consideration of an aiiiinal payment of 
£500, which payment still continues to be made under the 
title of “ King's Clogg.” One of these thirty-six shares 
w'as sold by public auction in 1823 for £17,050 ; and the 
result of a sale in 1884 proved that the value of one of 
the shares is now over £00,000. 

Hertfordshire is comprehended in the chalk basin of Lon- 
don. The south-east and south-west parts are occupied by the 
London clay, which extends to a line drawni from the Stort, 
between Sawbridgeworth and Bishop's Stortford, to tho 
north of Ware, Hertford, and Hallield, to St. Albans, and 
from thence along the valley of the Colne. To the north- 
west of this line all the county is occupied by the chalk, 
excepting a few spots along the border of Bedfordshire, 
where the subjacent strata crop out. Tho climate is as 
mild and genial as that of most of tho inland counties. 
The harvest is early where tho soil is light and ricli, as is 
the case in some of the valleys. On the cold wet clays 
which are found in some parts of the county, and the most 
exposed tops of the chalky hills, the crops are later. 

Hertfordshire was formerly remarkable for its high hanks 
and hedges ; but these are rapidly disappeiuring and being 
replaced by neat quickset hedges — the ground thus obtained 
soon paying tho expense. There are a very largo number 
of resident landowners in tlie county, who take a warm 
interest in tho proper cultivation of their estates, and by 
whom the most improved methods of culture and the 
newest implements are soon tested. The farms are gener- 
ally of a good size and the farmers men of capital, and the 
proximity of London insures a ready sale for all kinds of 
agricultural produce. The corn ercjps are reaped as close 
to tho ground as possible, in order that the straw may be 
Bold ill tho metropolis, and manure brought back in return. 


According to the official agricnltural statistics published 
in 1885, there are 340,000 acres under cultivation, of 
which 140,000 acres are devoted to corn, 42,000 to green 
crops, 88,000 to clover, and 100,000 acres are permanent 
pasture. The acreage devoted to wheat is proportionately 
very Iwgo (60,000 acres), the county ranking unusually high 
in this respect, and being celebrated for its fine white 
varieties. There are no distinctive breeds of cattle in the 
county. The number of cattle returned in the agricultural 
statistics published in 1885 was 30,000, and of sheep 
157,000. Garden husbandry has been introduced on the 
best soils nearest to London for the growth of early pota- 
toes, cabbages, pease, and other culinary vegetables, which 
are succeeded by other crops. There arc many orchards 
in Hertfordshire, chiefly for apples and cherries, which are 
sold in London. Tlie manufactures in this county are 
chiefly confined to paper, straw-plait, and silk ; but much 
malting is carried on. No place in the county is more 
than 5 miles from a railway station. Hertfordshire is 
divided into eight hundreds and 134 parishes, and returns, 
since 1885, four members to rarliamenL 

History and Antiquities . — At tho time of Caesar's inva- 
sion Hertfordshire seems to have belonged to tho Catyou- 
chlani, or Catuellani, of whom Gassivellaunns, the antagonist 
of Caesar (is.c. 64), is siippoHcd to have been the chief. 

Several of the an^»ient British roads or trackways crossed 
this county. The tra<ies of the British Watling Street are 
obliterated by the Roman road afterwards carried along the 
same line. Traces of Irmiii Street, and still more of Ike- 
nield Street, may yet be reeognized. The Romans included 
Hertfordshire in the province of Flavia Caesariensis. At 
Wilbury Hill, 3 miles w'cst of Baldock, is an ancient camp 
on the Ikenlcld Way, inclosing about 7 acres. 

When tljo Saxons subjugated Britain Hertfordshire 
appears to have been included in the two kingdoms of 
Essex and Merck. Edward the Elder, son of Alfred, 
built Hertford Castle. 

In the civil broils of the reign of John, Hertford Castle 
was defended for the king by Walter de Godarvil against 
the revolted barons and the Daujflun Louis of France. 
After tlM^ general rising of the peasantry under Wat I'ylcr 
and Jack Straw, many of the ringleaders wore tried and 
executed at St, Albans. In llie War of tho Roses this 
county was repeatedly the scene of contest. 

On the breaking out of the war between Charles I. and 
the I'ariinmcnt, this county was the scene of one of Crom- 
well’s earliest exploits. While yet a captain of a troop of 
liorse wiiich ho had raised, he arrested the high -sheriff of 
Hertfordshire as he was proceeding to St. Albans to pub- 
lish the king’s proclamation declaring all tlie parliamentary 
commanders traitors. 

Hektkoiid, the capital of the above county and ex-par- 
liamentary borough, is iu a low valley below the junction of 
the Maran or Mimram, and just above that of the Benne 
with the Lea, which last-mentioned river runs tJirough the 
town. It is 26 miles from London by the Great E;istei*u 
Ibiilway. Hertford is irregularly laid out, but the streets 
arc well paved, and the town is well drained and supplied 
with water, and has a very clean and neat ai)pearance. It 
has two parish chnrehcs. One of them was erected in 
1869, at the cost of Mr. Abel Smith, M.P., in place of an 
old one wliich had fallen into a very dilapidated condition. 
There are also places of worship for all dcnominatloiis of 
dissenters. Near tho cast end of the town is a largo build- 
ing belonging to the governors of Christ’s Hospital, Lon- 
don, at which a tiuinbcr of the girls and younger boys 
of that charity receive their education. The buildings are 
capable of containing 50U diildrcn with their needful attend- 
ants. There are also a good grammar-school, the Cowper 
Testimonial School for boys, and the Abel Smith Memo- 
rial School for girls, county hall, corn exchange, free public 
library, literary and scientific institution, working-men’s 
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club, and numcrouif clinri table institutions. Hailoybury 
College, originally a castle built in the time of Janies I., 
and formerly used for the instruction of students in- 
tended for the civil service of the East India Company, 
is at a short distance from the town. It is now used as a 
public school, uiid usually has about 500 pupils. Ko iriaiiu- 
facturo is carried on at Hertford; but u good deal of 
business is done in malting, and there are many corii-inills 
on the Lea, the Mimram, and the Beaiic. It also has a 
large coni-market. It is a municipal boi'ougb, and is 
governed by four aldermen and twelve councillors. By 
tlie Redistribution of Seats Act of 1885 the borough of 
Hertford was merged in tlie county. The population 
in 1881 was 8718, and the number of voters on the regis- 
ter in J 884 was 1000. Hertford is a place of considerable 
antiquity. About 005 Edward the Elder built the castle 
and rebuilt the town, which had probably been ruined by 
the Danes. John II., king of Eraiice, and David, kiug of 
Scotland, spent part of their caj»tivity hero during the 
reign of Kdwai'd HI. Queen Elizabeth oc(‘asioiially resided 
and held her court iu the castle. 

HERZBGOVX'NA. the (a term meaning the terri- 
tory govenied by a Herzog or Dnk<!)i an extensive tract 
of country situated on the eastern shores of the Adriatic, 
formerly known as I'nrkish Dalmatia. Iu recent years it 
assumed importance from the repeati'd resistance to Turkish 
domination, of which Herzegovina formed the centre and 
startiiig-j)»int. I'lio country is about J 20 miles long and 
72 miles broad at its greatest length and breadth, with an 
approximate area of 8000 square miles, and a population 
of about 218,000. On the N. its boundary is Bosnia; on 
the K. Servia ; on the \V. Dalmatia ; on the S. Montenegro 
and the Adriatic. 

Though the Herzegovina may he pronounced compara- 
tively sterile and unproductive, it yet havS certain resources 
which, if properly developed, would materially change both 
the character and reputation of the country. The moun- 
tain ranges which intersect a great part of the province, 
and which are sjnirs of those Diuaric Aljis which fringe 
the shores of the Adriatic from Scutari northward nearly 
to Trieste, give place further inland at intervals to plains 
aud pii.sturo lands capable of a high degree of cultivation, 
and bearing a soil well adapted to the growth of the viue, 
the olive, aud the mulberry. The mountains themselves 
towards the Bosnian frontier arc clothed with dense forests 
of oak, ash, elm, beech, walnut, maple, and pine, hut the 
trees grow only to decay. Tobacco aud grapes arc grown, 
but the former only for the sufficing of local demands; 
while, as regards wine, quantity is considered more than 
quality. She»‘p and horned cattle find their way into the 
Dalmatian markets, and wool, hides, skins, honey, and wax 
into those of Austria. Dalmatia, again, with Bosnia and 
Senda, receive the only manufactures of which the country 
can boast, carpets and coarse woollen blankets; while a 
kind of cotton cloth, mad* by tlio women from imi^ortcd 
cotton, is applied soh ly to domestic uses. 

Herzegovina formerly belonged to Croatia, when that 
kingdom was independent ; but in 1825 it was incorporated 
with Bosnia. Under the Emperor Frederick III. it became 
nil independent duchy ; but after many protracted coiite»sts 
with the Ottoman arms, it was finally ceded to Turkey by 
the peace of Carlo vicz in 1697. The Porte once mont 
incorporated it with Bosnia, and it was retained by that 
l)owcr for two centuries. The population consists of 
120,000 Christians, 80,000 Mussulmans, some 5000 Jews, 
aud about lO,00() gypsies. 

^ The Herzegovinians, Bosnians, Montenegrins, and Ser- 
vians may be properly regarded as fonning one nation, 
identical in race, history, and language. They formed in 
the middle ages one civilized kingdom, the traditions of 
remembered with pride by the poorest cottager. 
In 1876 an insurrection against Turkey, always imminent, 


broke ont, and Bosnians and Herzegq^inians made a reso- 
lute attempt to throw off the Turkish yoke ; aud for a long 
time the measures taken to put down the revolt were 
utterly iiieflectual. Hardly pressed, howovor, by the largo 
forces of the dominant power, the people called on their 
brethren in Servia to help them. The Servians remem- 
bered what the Turkish yoke was, and having been ulreudy 
stung into fury by the sufTerings of their neighbours, they 
did not Jiesitate long before responding to the call. Hos- 
tilities against Turkey were commenced, aud it would be 
difficult to say tliat the ungovcrnablo impulse of a free aud 
generous people to join in such a wai* was not creditable^ 
though it may have been iu tlie eyes of stutesmeii impru- 
dent, iwcn technically unwarrantable, aud for a time unsuc- 
cessful. IL was this war, arising out of the Ilerzegoviniau 
insurrection, which introduced Russian intervention iu 1876. 
The atrocities committed in Bulgaria gave further colour 
to Russian pretexts for interference on behalf of Christians 
iu Turkey, and led to the flumes of a wider aud more 
desolating war, which broke out iu 1877. By the treaty 
of Berlin the goveruinent of Bosnia and Herzegovina was 
confided to Austria-Hungary, while Niksich and the country 
about Mount Dorinitor were detached from Herzegovina 
and annexed to Montenegro. Tlie Austrian occupation 
aroused the Mobamm(‘daus, who believed they had beeu 
betrayed by the Turkish government, to a desperate resist • 
ance ; but it proved useless, and the country is now under 
the miJitaiy governor of Serajevo, controlled by the foreign 
oflice at Vienna, although the sultan still remains sovereign 
de jure, 

HESIOD (IlCsiodos), a Greek poet of very early date, 
respecting whose age and life very little is certainly kiiowu^ 
but of whose works some valuable remains have come down 
to ns. In one of these, the ‘‘Works and Days,” he infonna 
us that his father emigrated from Cunm in dilolis, and settled 
near Helicon at the miserable village of Askra in Bmolia, 
where ho appears to have been born, lie states that he 
never crossed the sea, except from Aulis to Eubcea, when 
the Greeks collected a great army for Troy (a passage pro- 
bably an interpolation of later date); and adds that, in 
Chuleis, he gained u tripod as a prize for his poetry, and 
consecrated it to the muses of Ilelicoii. He dcsciibes 
himself as feeding flocks near Helicon, from which and 
other circumstances it is inferred that he occupied an infe- 
rior station in life. Herodotus makes him a contemporary 
of Homer, and 400 years earlier than himself, which would 
fix his birth at about 884 n.c. But circumstuuccs lead 
scholars usually to set his date at about a century later 
than this. Hesiod had a brother uamod Pcrscs, whom he 
frequently names, and it is inferred from a fragment of 
Pindar tliut ho removed frum Askra to Orehomciios, where 
he died and his tomb was afterwards shown. Plutarch 
mentions a tradiliuii to the cffiect that Homer contended 
with Hesiod at Chuleis, and that Hesiod carried off the 
prize. The compositions which bear the name of Hesiod 
arc but few. The first is the “ Works and Days,” a purely 
didactic pf)em. According to Pausaiiias, the Btnotians who 
lived near Helicon bad a tradition that Hesiod left no work 
except this, and even this they regarded as interpolated. 
This opinion is pailly correct, and modern critics do not 
think it entirely his work, but made up of different poems, 
some more recent, and others his own. It is plain aud 
simple ill its style, and exhibits no power of imagination. 
Its }>reccpts relate to morals and politics, to seafaring men 
and to domestic life. Its references to aginculture and 
liouNcliold matters furnish curious illustrations of the man- 
ners of ancient Greece. It contains, inserted roughly, the 
beautiful myth of Prometheus and Pandora, coming oddly 
amidst its plain didactic precepts. Hesiod’s other chief 
poem is his “ Theogoiiy,** in which he treats of the origin 
of the world and of the gods. This poem also must be 
regarded as in part at least spurious. It narrates tho 
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ovifi^n of the world, cif the gods, and of heroes. Except m ' 
its dialect it differs materially from the “ Works and Days.” 
Another piece, the Sliield of Hcrakles,'* appears to con*- 
tain a fragment of a poem by ITesiod at the commencement, 
bnt the substanco of it is certainly not his. The titles of 
several other poems ascribed to Hesiod ni*o to be mot with 
in unciont authors, and various fragments of them are ex- 
tant. These fragments are to be found in different editions, 
as in that of Didot, edited by F. S. Lehrs. Notwithstanding 
the homely simplicity of the Ilcsiodic poems they were innch 
road by the ancients, and deserve the attention of all who 
are interested in the subjects of whieli they treat. These 
poems were first printed in 1 4J)3. The best modern edition 
is that of Giittliiig (Gotha, 1843). 

HESPEB'IDICS, in Greek mythology, a family of 
nymphs, the daughters of Atlas by lles]»eriH, tho daughter 
of FJesperus. TJiey dwelt in a beautiful garden in tho 
western parts of the earth, in which grew the eeb^bratod 
tree which boro golden apples. These tipples were guarded 
by a tierce dragon named Ladon, which never sle]»l, Hcra- 
kles nevertheless succeeded in obtaining some. The gar- 
dens of tho Hesperides arcj variously placi'd — in an oasis of 
the African desert, in Oyrcnaica, at the foot of Mount Atlas, 
and in tlie Happy Islands of tho Atlantic. 

HESPERI'XD^. Sec SivTpri<:K. 

HES'PERIS. a genus of plants belonging to tho order 
CnuciFKii.ii and the tribe Si.^vinbrem. The flowers emit 
a sweet fragrance in the evening, and benee ll>e genus 
derives its name. IJesperis matroualis (dame’s violet) is 
a native of Europe, and is found, t bough rarely, in hilly 
pastures in the Hrillsh Isles. The large bfindsome tiowers 
are of a lilac colour. The pod is contracted between tin? 
seeds. Transplanted to the garden, it varies considerably 
in colour, forms occurring with >vbitc, red, purple, and varie- 
gated flowers ; as it grows 2 or 3 feet high, it is sbow 7 
and well worth cultivating. Single and double flowers arc 
grown , the latter requiring occasional transplauting. Clumps 
of Uju single flowers look showy in woods and shrubberies. 
This plant is also knowui as queen’s gillillowcr, rocket, or 
daiimsk vhdet. fJesperis tristia (night- scented stoek) is 
rather dull-coloured, but it is swcct-sceiitt'd at night, 
'rhero are about twenty species, natives of Europe, Asia 
Minor, Persia, and thbesria; they are biennial or perennini 
herbs with entire leaves. The sepals are erect, the petals 
clawed, stamens free, stigma lobes erect, pod narrow and 
elongated, seeds several in one row, and the. cotylcduiw 
incumbent. 

HESPEROR'NIS is tlic generic name given by Pro- 
fessor Alorsh to a very remarkable fossil bird from the 
creLaccous rocks of the United States, IJetfperorma recalls 
was a gigantic aquatic bird, standing between 6 and fi feet 
high. Its nearest living allies are llie divers (Colyinbidac). 
Teeth are found in the skull, fixed not in separate sockets, 
but in deep continuous grooves; they had sharp crowns 
and wore covered with enamel. Teeth w^cro not found ut 
the extremity of the jaw', where their place was taken by 
a bill. The wings were quite rudimentary. The breast- 
bone had no keel. The vertebra) w'crc of tho usual hlrd- 
like character. Professor Marsh supposes that this bird 
was carnivorous in its habits. 

HES'PERUS, the evening star, was formerly tho star 
of twilight, either morning or evening, and it is as a morn- 
ing star that he gets his name of “ light-bringer *’ (Heos- 
plioros), Tho Romans also call the star Lucifer, which is 
a translation of the word Hesperus, light-bringer. IIosperiiH 
is now limited to the evening star. In tho Greek mytliology 
the god of tills star was a son of tho Titan Astrseos and 
Eos (the dawn), and brother of tho winds. 

HES'SE (Jieaaen in German), an extensive country of 
Germany, which in ancient times was inhabited by the Catti. 
Till the thirteenth century tho history of Hesse was 
blended with that of TliUringen, but Henry Raspe, land- 


grave of T^huringen, dying witbont cliildren in 1247, a war 
for tho Bucctissioii took place, which was terminated in 
1263^ by a compact, by which Hesse was separated from 
ThUrlngen and assigned to Henry, son of Sophia, dnehess 
of Brabant, daughter of the Jato landgrave’s brother, who 
was the common ancestor of all the succeeding landgraves 
of Hesse-Cassel and the dukes of Hesse-Darmstadt. The 
name Hesse is now applied to tho grand-duchy formerly 
known as Heaae'-Varmaladf^ which is govenied by tho 
second main branch of the house of Hesse. It was founded 
in 1667 by George I., on whose death his dominions were 
divided among his three sons. Louis V. succeeded him in 
the principal line; Philip obtained Butzbacb, which reverted 
on his death to the main line ; and Frederick, the youngest, 
was tho founder of the junior line of II esse- Darmstadt, 
namely, that of Hcsse-IIomburg. Excepting the ruinniis 
effects of the Thirty Years* War, the reigns of the succeed- 
ing princes were on the whole pvos]H*roiiH, and v.arious 
acquisitions of territory were made, Louis IX., who reigned 
from 17C8 to 1790, was a friend of peace and u patron of 
the arts and sciences. He found the country burdened 
with a large debt, wJjieh lie paid ofi', and loft to his son, 
Louis X., an improved territory, with 300,000 inhabitants. 
This prince, during liis long reign of forty years, ivus a 
gi'cater giiiiier than almost any other German sovereign by 
the French Revolulion; lie acquired very large additions 
to his dominions, .and first assumed the title of grand -dnke 
as Louis 1. 

Tlie grand-duchy of Ilesse-Dannstadt until I860 con- 
sisted of two largo jiortions, separated from each other by 
a long strip of laud, extending from east to ivest, belonging 
to llcsse-Gassel nnd the city of Frankfurt, and situate<l 
between 7** 60' and 9'^ 40' E. Ion., and between 49“ 12' 
and 51“ 20' N. lat. 'Iho area of the whole was 3237 
squ-are miles, nnd the population in 1801 was 860,907. 
There were detached from the grand-ducliy and annexed 
to ]*rusbia, in conse<iueucc of the war of i860, with several 
districts north of the river l^I.'jine, com]>rising a total area 
of 377 Knglisli square miles, and a population of 40,605 ; 
while Prussia coded to the graml-iliichy portions of tho 
eleeforatc of Hesse, of tlje former duchy of Nassau, and 
of the funner fn »* city of Frankfurt. In 1881 tho popu- 
lation was 930,340. 

A J.argo p.arL of llie surface of the country is mountainous. 
The banks of the Rhine and the Wctlerau, which contain 
about 400 square miles, .arc pretty level ; the remainder of 
the country is traversed by branches of the Vogelsgebirge, 
the Odenwald, Tauims, and tho Wesierwald, Hesso is 
on tho whole an agricultural c(umtry. The soil is among 
the most fertile and best cultivated in Germany. The 
chief prodnctiuiis are cum of all kinds, llax, hemp, hops, 
tobacco, pulse, potatoes, wines, both white and red, garden 
vegetables and fruit, and limber. Tho soiitln^rn districts, 
in which most of tlie fruit is giwn, are specially noted for 
the excellence of their wines. Tho valleys of the Odeii- 
wald and V'ogelsgi'hirg«‘ are well adapted for the breeding 
of cattle, of which there are large numbers. ^lining is not 
carried on so extensively .as might bo cx]iected ; it is con- 
fined to copper, iron, coals, salt, and bianvii coal. Cobalt, 
bas.alt, lime, sandstone, marble, and slate are found in 
diflerent parts of tlic grand -dueby. Tlie chief rivers are 
file Rhine (25(H) feet broad at Mainz'), nnd tho Main, and. 
next to these tho Lalin, the Schwahn, llie Nidder, tho Ohm, 
and tho liter. The c.fimale is cold, except in the valley of 
the Riiiiie. 

'J’he chief manufactures aro woollens, cottons, and linen, 
leather, and hardware. There is also a trade in silks, 
paper, chemical products, and metals to a small extent. 
TJie most considerable manufacturing and trading town is 
OlFenbacli, which has two annual fairs. Mainz is the prin- 
cipal place for the transit trade. The exports consist of 
tho agricaltural prodnetions of tho country and of some 
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manufactarcs. The imports arc principally colonial and ' 
monnfacturnd goods. 

The country is well supplied with good roads and rail- 
ways. The steam navigation of tho Rhino, Main, and 
Neekar affords still more extensive means of communication, 
but has the disadvantage of being partly or wholly closed 
in the winter months. 

The constitution bears date 17tli December, 1820 ; but 
was somewhat modified in 1848, and again in 1856 and 
1872. The legislative power is vested, in part, in two 
chambers, called the Upper and Lower House of Represen- 
tatives. Tho fonnor is composed of the princes of the 
reigning family, of the heads of a number of noble houses, 
the Roman Catholic bishop, the chief Protestant superin- 
tendent, the chancellor of the University of Giessen, and 
a imriiber of life members, not exceeding ten, nominated 
by tho grand-duke. The Lower House consists of ten 
deputies of towns and forty representatives of villages and 
rural districts. The latter are choseu in a tripartite mode 
of election — the original voters first polling the electors 
these, in their turn, choosing “ deputies,” and these again 
the final represcnlatives. The chambers have to meet at 
l(*ast once every three years. On certnin occasions both 
houses vote together, as when a pn»position of the govern- 
ment lias been accepted by one house and refused by the 
other, and a final decision is to be arrived at. Ko changes 
in the laws can take place without the sanction of the 
chambers, but they never assume tJic initiative in legisla- 
tion ; they have only the right of petitioning for ikjw laws, 
which are then submitted to them by tho minister. Every 
.subject enjoys freedom of person and property and the free 
exercise of religion ; all are equal under the law, and all, 
except tho members of the mediatized noble liouscs, are 
liable to military service. The press is fret!, and the abuse 
of its freedom is cognizable only by the civil law. 

The revenue amounts to about XI, 000, 000 per annum, 
and the expenditure to nearly the same amount. The public 
debt is XI, 400, 000, the greater part of which was incuiTcd 
for the establishment of state railways. 

Ilesso has a good university at Giessen. Tliere are also 
superior schools and various literary and scientific societies 
iu the chief towns, and at least one elementary school in 
each commune. Public instruction has made rapid pro- 
gress of late, esjiecially iu the province of Rhenish Hesse. 
At the last census the population consisted of 635,000 
Protestants, 270,000 Roman Catholics, and 30,000 Jews. 

HICS'SK-CAS'SEL. Sec Hlsse-Nassau. 

HES'SIB-NAS'SAU (^Hessen- Nassmt)^ a province of 
Prussia, formed of the former electorate of Hesse- Casscl, 
the duchy of Nassau, the landgruviato of Iles.sc-llomburg, 
the free state of Frankfurt, and parts of Hesse-Darmstadt 
and Bavaria, ceded to Prussia by the treaty of Berlin in 1 866. 
It is bounded on the N. by the province of Westphalia, 
E. by Prussian Saxony and tho states of Saxe-Weimar and 
Bavaria, S. by tho south pen of the grand-duchy of Hesse, 
and W. by the Rhine }»rovinccs, the province of Westphalia, 
and tho principality of Waldcck. It is situated hetween 
50° and 51° 40' N. lat., and between 7° 40' and 10° 10' 
E. Ion. The total area is 6137 English square miles, and 
the po])n1ation in 1881 was 1,654,376, of whom about 
3,100,000 were Protestants. 

The country is in general hilly, but it contains numerous 
vallL 7 s, which In some places expand into more extensive 
plains. On the south-east and south the Thtiringerwald, 
the Uhun, and the Spessart extend tlicir branches into the 
country from Saxony and Bavaria, and cover the whole 
tr.act between tlio Werra and the Fulda. Tho other prin- 
cipal chains are tlie Hundsriick, the Wesergehirge, and tho 
Vogelsgcbirge. The soil is, on the whole, very fertile and 
well adaptfcii for agriculture. Tho climate is generally 
temperate, tliougli sometimes severe, but it is everywhere 
healthy. The x>i‘hicipal rivers are the Wesor with its 


branches the Werra and the Fulda, ifhd the Rhine with its 
aflluonts the Lahn and the Main. 

Tho mountains follow tho Rhine and tho Lalin in their 
whole course, and form delightful valleys, which are among 
the most romantic ports of Germany; the most picturesque 
is tho Rheingau from Bibcrach to Sorebausen, celebrated 
for its fine wines. That produced about Hochheim is well 
known by the name of Ijock ; there are likewise the wines 
of Steinberg, Marcobrunn, Asmannshausen, Ritdesheim, 
and Johaniiisbcrg. Corn, maize, pulse, and potatoes in 
great abundance are cultivated. The lafter form the chief 
article of food iu some districts, and they are also used in 
the distilleries. Tobacco, esteemed the best in Germany, 
is grown in Hanuu and on the banks of the Werra in 
Schmalkalclen. Flax, also, of good quality is cultivated. 
Orchards arc everywhere numerous ; liomp, hops, chicory, 
poppy seed, and culinary vegetables are also extensively 
grown. The province is one of the most richly-wooded 
disti'icts in Europe ; nearly onc-tbird of its surface, par- 
ticularly in Fulda, Hauau, and Sclimalkaidcn, is covered 
with forests. These forests abound in game, and supply 
vast qnantitit‘S of timber and firewood. Tho rivers yield 
an abundance of fish and crustaceans. Tlie pastures arts 
good, but cattle arc not so numerous as might be expected. 
Hogs and poultry are plentiful. The peasantry, like their 
neighbours throughout Westphalia, are principally heredi- 
tary tenants ; and there arc men among them who boast of 
being able to prove that they still cultivate the same farms 
on which their ancestors lived before Charlemagne conquered 
the country. 

Mining is pursued more or less in all parts of the 
country. Tiie principal products are silver, copper, iron, 
quicksilver, manganese, cobalt, salt (from saline springs, 
and in considerable quantities), saltpetre, vitriol, and alum. 
Ironstone of the best quality (including red ironstone 
and brown ironstone containing manganese) is extensively 
exported, as w'dl as mangamvse in a raw state. There are 
also coals, marble, very fine white alabaster and porcelain, 
potter’s and pipe clay. Turf is abundant and is used for 
fuel. The couutiy has numerous spas and iniucrnl springs, 
Kins and Wiesbaden being among the most celebrated in 
Germany. 

The most important manufactures arc linen fabiics, 
called Osiiaburgs, flannels, carpets, csittons, silks, and vel- 
vets; iron and steel goods of every description, paper, 
wooden wares, pianos, chemical products, tobacco, beet- 
root sugar, pottery, and jewelry are also made. Linen 
weaving and spinning form throughout the country the 
common auxiliary employments of the small farmers and 
their families, Tho fabrics are of every quality, from the 
coarsest household cloths to the finest dumaslc. There are 
many bleaching and dyeing establishments, breweries, and 
distilleries in different districts. The Rhine and the Ijihn 
are both navigable, and the province is also intersected by 
railways. 

The majority of the inhabitants belong to the Reformed 
or Calvinist Church, the affairs of which arc managed by 
consistories at Casscl, Marburg, Hanau, and Wiesbaden. 
The Lutherans ai-e under a general superintendent, and 
till) United Evangelicals carry on their own ecclesiastical 
goveniment by a central committee and occasional synods. 
A Ronum Catholic bishop at Fulda is at tho head of tho 
Catholic Church. 

Within tho last few years great improvements in educa- 
tion have been made. Numerous elementary schools have 
been established, and there are few grown-up persons to 
be met with who are unablo to read and WTitc. Tho tipper 
educational establishments cuinpriso the University of 
Marburg, the Militaiy and Polytechnic School at Cossel, 
and the Theological Seminary at Fulda. The latter is for 
Roman Catholics ; the Protestants have similar establish- 
ments at Cassel, Marburg, and Hanau. The Univeisity 
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of Marburg, founded 'n the year 1527, has on the average 
between 800 and 400 Btudeuts. 

HBSSB'ZnCS. See Essexkh. 

BSS'SXAN FLY (Cecidomyia destructor)^ a fly which 
has done much daniago to wheat in America. It has got 
its name from the idea that it was introduced into North 
America with the baggage of the Hessian troops in the 
service of England during the War of Independence. The 
larvse of this fly live on the leaves of wheat, and cause 
great destruction. The perfect insect is black, with dnsl^ 
wings and the under surface of the abdomen red. This 
insect is doublc-broudod, the perfect insects appearing in 
April and again about the end of August. The Hessian fly 
also occurs in some parts of Germany. It belongs to the 
order Diptera, division Nemoccra, genua Okcidomtia. 

HXS'TIA, goddess of the health in the Greek mytho- 
logy, is almost identical with the Latin Vesta, She was 
one of the twelve great divinities, and was held to bo the 
first child of Kronos and Khea, :ind was accordingly, like 
all the other children, swallowed by her father, and like 
them too was afterwards saved. Her brother Poseidon 
and her brothers son Apollo (son of Zeus) both sought to 
marry her, but sbo preferred to remain unmarried, and 
swore solemnly that she would stay a virgirn The worship 
of Hestia was very extended. 8hc was the goddess not 
only of the house-fire but of the city j)yriaudon and of 
the altar-firo of the tcinxilc. Every sacrifice was first 


oflered in port to her, every vow included her name, and 
suppliants for mercy claimed her protection as they touched 
the altar, to whatever deity the latter might he cousecrated. 
Colonists took the sacred city fire to their new homo, that 
Hestia might follow them, and if by accident it went out 
no ordinary means wore used to kindle it, but only the fire 
of the sun through burning gloss falling on tinder, or tho 
rubbing of two sticks together. Hestia was emphatically 
the family goddess, giving all domestic felicity, and loving 
tho inner parts of ho uses. 

BBTBRO'CERA (Gr. Jieteros, diflerent; l!cras,hom) 
is one of the two divisions of tho order LupiDOimiRA, and 
comprises the insects known as Moths. The name has 
reference to the chaiucter of the anlciinro, which are always 
more or less tapering towards the tip, whereas the samo 
organs in butterflies are always famished with a knob or 
club at their tip. 

HBTEROCSXl'CAL and BOMOCEB'CAL. terms 

applied to tho caudal fins of fishes. In ordinary bony 
fishes (Telcostei) the caudM fin is externally symuietrical 
or homocercul, being sometimes forked (fig. 1) or crescent- 
shaped (fig. with two equal lobes, sometimes rounded 
(fig. 3); other variations in shape occur, but the upper 
portion in the liomoccrcal fin is equal to the lower. In the 
sharks and sturgeons the caudal fin is asymmetrical or 
hetcrocercal, the upper lobe being developed out of ail pro- 
portion to the lower (fig. 4). In the hetcrocercal form of 





tail the vertebral column is prolonged through the upper 
lobe. In tho homocercul tail tho last vertebra occupies a 
central position at the base of the fin, and articulates with 
a fun-shaped bone (hypural), which lies in tho upper lobe; 
the hypurul bone is a union of modified jirocesses (hsema- 
pQpbyscs) of vertebree which are directed backwards, and 
tho actual termination of tho notochord is bent upwards, 
and lies along tho upper edge of the hypural, hidden below 
the last rudimentary neural elements. In some teleosteuns, 
as the Sulmouidse, the last vertebra) arc conspicuously bent 
upwards ; in fact, strictly speaking, this homocercol con- 
ditiou is but one of tho various degrees of hcterocercy, 
diflbrent from that of many ganoids in this respect only, 
that tho caudal fin itself has assumed a high degree of 
symmetry (QUnther). A truly symmetrical caudal fin 
(diphycercal^) is found in tho mud-fishes (Dipnoi), some 
rays, and some ganoids. Tho ordinary bony fishes In the 
course of their development pass through these three 
stages ; the embryo having first a diphyccrcal form of fin, 


aftciwards acquiring the hetcrocercal shape, and lastly the 
hoinoccrcal. 

HETEBO'CBRUS is a genus of beetles foriiiiiig the 
family Hetcroccrido!, belonging to the group Clavh’OKNIA. 
These beetles have small (»val depressed bodies, flattened 
broad limbs armed with spines, and eleven jointed antennae, 
tho last six aiticulations forming a cylindrical club. They 
live in sand or mud, by streams or among marshes, bur- 
rowing in tho ground by iiieuiis of their spinous tibiae. 
When distm'bed or alarmed they como out of their holes. 
The larva) live in the samo situations with tho perfect 
insects. Upwards of seventy species have been described, 
distribnted over nearly the whole of the world. 

HETERO'GYNA is a soctioii of the order Htmenop- 
TUUA, containing the social ants. The name has reference 
to the fact that in addition to the male and female insects 
a third variety is found in the nests, the so-called neuters,'* 
which ai'e abortive wingless females, Bometimes of two 
kinds, workers and soldiers* See Ant. 
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HETEBOU'EKA is one of the four sections into 
winch beetles (Ooleojjtcm) are divided. This section is 
cliaractcrizod by tlic possession of five joints to the tarsi of 
the first two pair of legs, the third pair having only four. 
It contains numerous aberrant beetles; many arc pai*a> 
sitic in their early stages, and some in their perfect state. 
The remarkable family StylupidsD, which at one time formed 
a distinct order, Strepsiptera, is now placed in this section 
near the oil-lx'ctles (Moloidse). Nearly all the lleteromcra 
are vegetable feeders. This section is subdivided into two 
groups — Tbachki.ida, in which the head is narrowed into a 
neck, and AxiiAciiKLiA, in which the head is immersed in 


ITelicus echidna. Nyctetfa mnlileiistata. 

llic protliorax. Among the beetles included in this section 
are the Spauish'-flios, the oil -beetles, Hk; churchyard hec'tle, 
and the meal-worm. As (*xain])lcs we figure lielaina 
echidna from Australia, linving the elytra unned with short 
8])ines. and Nyrtelia multicriKfata, a South Amonean form. 

HSTJ&ROMOR'PHIC MIN1CBA1.S, tliosc which, 
although of a particular chemical constitution, crystallizi* 
in fonns belonging to dificrent erystallograpliic systems, and 
have iisiuilly marked diflerenees in tlieir physical characters. 
These minerals may ho dimorphic, triinorphic, or ]>oly- 
morphic. In nature each form is recognized as a distiiicl 
mineral species. 

^i'ulphnr is a good example of a trimorphic substance, as 
the conditions under whie-li each form can be prodneed are 
known. When melted sulphur, Iieated to 200'^ C. (300'^’ F.), 
is poured into water, a dark brown plastic substance is 
produced, which has a specific gravity of ]’32, and is 
insoluble in hisulpliide of carbon. In nature snlphiir 
occurs as yellow rliombie, pyramids, which are soluble in 
bisulphide of carbon, and have a s])ecific gravity of 2’t)C. 
This form may be obtained artificially by the spontaneous 
evaporation of a solution of sulphur in hisnlplude of car- 
bon, or when a largo mass of molten sulphur cools slowly. 
There is also a monoclioic form of sul]>hur obtnined by 
allowing molten sulphur to partially solidify, then on pour- 
ing oir the still liquid portion transparent aeicular mono- 
clinic crystals will be found covering the vessel. These 
have a specific gravity of I'Ufi and melting-point of 1 20'" C., 
but arc very unstable and quickly revert to the normal 
type, becoming converted into minute rliombie crystals. 

Carbon is a trimorphic substance; it occurs in an amor- 
phous state as coal, soot, lampblack, &c. The 1)iamon]> 
is ono of its crystalline forms, crystallizing in the cubic 
system, has a specific gravity of 3*5d, b.ardiiehs of 10, and is 
a non-conductor of electricity. Graphite is carbon crys- 
tallized in the hexagonal system; it has a specific gravity of 
2'3 and hardness of 1*5, and is possessed of a considerable 
degree of electric condue-tivity. Antirnonic oxide (SbaOg) 
o^urs in Iho cubic form in senarmouite, and in the rhom- 
bic form in valent ini tc. 

Silica (SiOji) occurs in four states. When fused by the 


oxyhydrogen blowpipe it forms an a^aorplions glass, having 
a sp(‘cific gravity of 2 ‘2, similar to the substance occurring 
ill the ipiiicrals Opat., Hyalitu, &c. Three crystalline 
varieties occur: — 

(1) Quartz, which crystallizes in the hexagonal system 
in tetartoliedral fonns ; it has a specific gravity of 2*fit!. 

(2) Tridimite also crystallizes in the hexagonal system, 
hut in lloiA)ii£DUAT. forms, and has a specific gravity 
of 2*3. 

(3) Asmanito crystallizes in the rhombic system, and 
lias a specific gravity of 2*24. 

Titanic rtciV/(TiOo) is triinorphic: — (1) Kutile crystallizes 
in the tetragonal system, and has a specific gravity of 4*25. 

(2) Anataso also crystallizes in the tetragonal system, 
but has a spccilic gravity of 3*9. 

(3) Brookite crystallizes in the rhombic system, and has 
a specific gravity of 4*1.5. 

Carbonate of lime is dimorphic. Aragonite being its 
rhombic form ; it has a specific gravity of 2*9. It has be<‘ii 
shown by G. Uose. that this form is that deposited from 
boiling solutions. It is, liowever, somewliat unstable, and 
tends to revert to llie more normal type, Calctte, wbie.li 
crystallizes in the bexag«>iial syst(‘m, lias a specific gravity 
of 2*7, and is deposited from cold calcareous solutions. 

HICTEROPODA is ibe name applied to a group of 
free-swimming innvine mollnses belonging to the class 
Gastk«uih)1)A. The lliderojioda are often considered as 
forming an order of Gasteropoda or even a distinct class. 
By recent authorities tins gronji has been regarded as a 
special braneb of the order Prosobranchiata, having their 
sliTicturG mollified in adaptation to their changeil mode 
of life, swimming fretdy near the surface of the ocean. 
Two families arc included in tJiis gronp — AlLmtida? fseo 
Ati.anta'], whicli possess a well-developed shell and a foot 
hut little jnodified from the gusteropod typo ; and Fikolt n/it:, 
in which the shell is minute or absent, the body more or less 
shig-likc, and the foot forms a kind of fin. In all this 
gronp the sense organs arc w'cll developed, 

HRTEXtOP'TEllA is a suborder of ll(‘iniptera, an 
order of insects. The fore wings form u proti'ctive cover- 
ing for the de.lieate membranous hind wings; tliey are 
tliick and horny at their fore part ami membranous at tlndr 
extremity, and hence are termed hemelytra. The roslrnm 
springs from tlic fore part of the head. 'PJic families com- 
posing this suborder arc noticed in the .article IlKMirTEUA, 

HBT'AIAN* a title given to the chief general of the old 
Polislj armies, and now' ap}>lied by the Czar of liussia to 
the chief gemu’al of Ills CoLssack forces. 

HBU'CHERA, a genus of jdants belonging to the 
order Saxifuagka:, .and eensi.sting of about twenty 
species. Heuchera americanu is a native of North 
America, where it has obtained, on account of its astringent 
properties, the name of alum root. It contains tannin, and 
it is to this principle that its astringent character is to ho 
ascribed. This other siseeies contain tannin, but arc not 
usf*d for .any purposes in the arta or medicine. Jfeurltera 
amerienna^ together witli ] t euditra ylabra and Jiicharthoni., 
.are cultivated. “They form compact rounded tufts rsf 
foliage which in some cases .are beantifnl, being of a satiny 
deejs green colour, but veined and washed with reddish 
brow'n (Robinson, “Kiiglish Flower Garden,” 1HH3). A 
rich peaty soil should, if possible, bo given them. They 
are good plants for growing in masses, or for edging evcv- 
greeii shrubberies; they also look well on rockeries, 
Heuchera americana has dull purplish flowers with doubly 
eremite root-leaves. Jleuchera micrantha has bright 
purple flowers and lobed leaves. The leaves of Heuchera 
Jiichardaoni (satin-leaf) have blunt creiiatcd lobes; the 
flowers are pale purple or yellowish. Heuchera ptihescenM 
is a fine jilaiit with large pale-red flowers. Heuchera 
sanguinea is )i.ardy, the leaves arc lobod, and of a light 
green colour ; this plant is perhaps of all the species the 
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most beantifol and dedicate in form. The species are all 
natives of North America, from Mexico to the Arctic 
regions. As nearly all the species are natives of a.climate 
similar to our own they can readily withstand the cold of 
our winters, if they are placed in a proper situation, with 
good soil. They are annual herbs, with a thick perennial 
rhizome and white flowers home on a scape. The leaves 
are radical, roundish, with long petioles and membranous 
stipules. There are flve entire petals, five stamens, an 
inferior one-celled ovary, numerous ovules on two parietal 
placentas, alternate with the stigmas ; the fruit is a two- 
beaked capsule. 

HEU'LANDITX is the name of one of the Zeolitr 
group of minerals. It crystallizes in the monocliiiic system, 
has a hardness of from 3 ‘6 to 4, specific gravity of 2*2, 
and is composed of hydrous silicate of alumina and lime; 
it occurs in cavities of amygdaloidal rocks, as basalts, and 
in certain metalliferous veins. Its reddish colour is dneto 
iiiclosiires of orange-yellow particles, supposed to bo either 
goethite, liraonite, or hematite. 

HSVE'LIUS, JOANNES, or more properly Joannes 
Here!., a Polish astronomer of great eminence, was born at 
Daiitzic , of a noble family, 2 8 Ih J anuary ,1611. He applied 
himself almost exclusively to the study of astronomy. In 
1641 ho built an observatory in his own liousc, and fur- 
nished it with a quadrant and sextant of 3 and 4 feet 
diameter, together with largo telescopes constructed by 
himself. In 1617 he published a description of the moon, 
under the name of Selenogi*nphia,” to which was added 
a representation of the other planets as seen by the ttde- 
scopo. In 1654 appeared his treatise De Motu Lun.% 
Libratorio,” in the form of a letter to Riccioli, wherein he 
gave an explanation of the libration of the moon. 'J'o these 
succeeded vari(jus other works, and in 1673 the first part 
of Ihe “ Machiiia Cojlcstis ” was published. In 1673 he 
sustained considerable loss by the destruction of his house 
and obsen'alory by fire. This a<*cident appears only to 
have had the cflcct of increasing his ardour in the pursuit 
of astronomy, fur he shortly after erected a new observa- 
tory, thougli on a less magnificent scale, and by 1685 he 
had another volume of observations ready for publication. 
He had now been occupied forty-nine years as an observer, 
and had attained sixty-threo years, the climacteric, as it 
used to be called, of life, for which reason this volume (the 
lust published during his lifetime) is entitled “Annus 
Climactcricus.” His posthumous works are “ Finna- 
inentum Sobieskianum ” (1630) and “Prodromus Astro- 
nomisB ” (1601). He died at Dantzic, universally respected, 
in 1687, in his seventy-sixth year. 

HEXACHORD, a name given by the ancient Greeks 
to a lyre of six strings and also to a scale of six sounds. 
Hut the hcxachords which demand most attention are 
those extraordinary six-note scales of the mediieval musi- 
cians whicli are so perplexing to us moderns to manage or 
to comprehend. That a musician who knew and used tin? 
scale C D E F G A should not proceed to the Octave through 
the Seventh, seems blindness nothing short of miraculous. 
But we must remember, first, that harmony in our sense 
of the word practically did not then exist; and secondly, 
that at the revival of music in the dark ages the scjilo of 
six notes replaced a scale of four (the ancient Greek teira- 
chord), and gave a sense of freedom, not a sense of limita- 
tion). True, the later Greek philosophers and musicians 
had much tlie same scale as our minor scale (with a 
minor not a major seventh, however); but in the early 
times of Guido and Hucbald the art seems to have been 
re-learnt from the humblest Greek beginnings. 

As seen above, the men of the dark ages had no feeling for 
harmony, except the bare consonance of octaves, as when 
men and boys sang the same melody or the bare Fifth of the 
Oroanum. Their view of music was melodic. Consequently 
a scale of snccessivo notes must bo related fiy feelings of 
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melody, not of harmony. For ourselves wo refer evoiy note 
of the scale to the key-note ; the second of the scale is a 
major Second to it, the Third is a major (or in the minor 
scale a minor) Third, the fourth a major Fourth, &c. But 
to men who, as hannonies, only used Octaves and Fifths (with 
their inversions Unisons and Fourths), and who heard, with- 
out making use of their knowledge, the smoothness of Thirds 
and Sixths, the power of singing a Second (a harsh discord) 
was only attainable through both notes entering into some 
easy relation with some other note. Thus a man could 
pass from C to 1), not because he felt any relation between 
them (as w'o do, supposing C to bo the key-note), but 
because they are the Fourth and Fifth of G, tlio all-impor- 
tant dominant of the key. Ho passes witli rather less case 
from D to E than from the Fifth to the Sixth of G. E to F 
stands as the progression from the Third lo the Fourth of 
C, F to G the Fourth to the Fifth, G to A the t’ifth to the 
Sixth of C. Here hc! must stop. Thc^ Seventh of C is no 
concord easily learnt by its smoolhuoss ; it is a discord, 
bearing no melodic relation to the A preceding it, but on 
the contrary clinging lightly to the C which follows it. 
Sound H in the k(?y of C and yon are driven on to the key- 
note perforce, which is w’hy in England we call it the lead- 
ing note; in France they call it /a note sensible. The 
musician of the dark ages therefore stuck fast at A ; the 
step from A to H vvss unrelated either to C or to (i by 
such intervals as he could comprehend, and he could not 
tako it. 

This psychol(»gical explanation seems necessary to put 
ourselves in the point of vitw from w'hich a thing to us not 
only natural, but inevitable, w-as impossible. We cannot 
help singing an octave scale ; they, who knew the octave 
itself as wtU as we do, hod no notion of reaching it. 

In the article Gitido i/Akezzu is given the hymn to St. 
John, the initial syllables of the first six lines of wliic')^ gave 
us the well-known syllables re, ml, fa, sol, la, (Si, for 
the Seventh, is a later addition ; do, for the tonic, is used 
for lit as being more melodious.) The three hcxachords 
of the dark ages started from C, from G, and from F, and 
followed the pattern of the six white notes of the piano- 
forte from C to A. Tlius there w’as one semitono in the 
scale, which was always from vu to fa. This gave the 
curious anomaly of a hZ, alone in the lower notes (in the G 
hexaehord), and both a b'7 and a h? in the upper notes (in 
the F hexaehord); for wliich reason the first was called 
the hard hexaehord (with hard h), and the second the soft 
hexaehord (with soft h ) ; W'hile C, which did not contain 
the awkward note, was the natural hexaehord. The three 
scales were as follows ; — 


ut 

re 

mi 

fa 

sol 

la 

Hard hexaehord, Cr 

A 

B 

0 

I) 

E 

Natural “ C 

1) 

E 

F 

G 

A 

Soft “ F 

G 

A 

Bi^ 

C 

D 


But we can see Hint we get a terrible overlapping here, 
for only the first three notes of the liard hcxaeliord 
(GAB," at the bottom of the bass stave) are simply in one 
hexaehord. On C (c) the natural hexaehord joins in, and 
its lit corresponds with the fa of tlic liard hexaehord, its 
re with the other's sol, and its mi with the other’s la 
(C-fa~ut, JJ-sol-re, E-la-ini), BnL here, while the hard 
hexaehord st(»ps, the natural hexaehord is overtaken by 
the soft hexaehord, and the note F (/), which is in the 
first, is ut in the second (F fa vt\ The next note makes 
matters worse, for the second scale, of the hard hexaehord 
begins again, and G (f) servos for all three of them — sol 
in the natural, re in the soft, tii in the hard lioxachord. 
This, then, is G-sol-re-ul (//), and is thereby distingnislied 
from G ut (G) at the bottom of the scale. If we draw 
out all the notes in the ancient music, from G to e", and 
set all the seven hexachords against them, marking the 
hard hexaehord and all its repetitions as L, tho natural 
11 
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hestachord M II., and the soft hexwdhord as IIL, we arrive 
at this result: — 






la 




la 

sol 




sol 

fa 




, 

mi 

hV, 



fa 




la 

mi 

re 



sol 

re 

ut, Ig. 



fa 

ut, 

Ills. 

e\ 

la- 

mi 




la sol 

re 




fa 

ut, 

llo. 



But all this terrible array of names docs not difTercntiate 
the notes completely ; foi* in the whole seven hcxachords 
there are three notes called li-mi 
(lit), two notes called B-fa 

and two each of K-la-mi^ F-fa-ut^ 

G 9oUre~uty and A-/a-mi-r.3. In 
fact 0 and D are thy only notes i 
accurately distinguished throughout. •" > 'j'l 'Iji 1 ; | |||||n 

C-fa^ui is known from |. 'ji;l j|.|||||l 

and both from C-soUfa; and the i,'; .| /fj!i|||!/!|l||n|| 
like occurs with the notes 1>. illii'r'-l ^ Hilll 

While the melody remained in one !|lr., 
hexachord, the notes of that hexa- |ilv''|.! 
chord were always called y/t, re, mf, I.!., |i|||||| 

yh, flof, la; but when it passed into | ;;; ^ ' -ffl iilil, 

another, in modulation, or in going MI^ !> Hffipf 

beyond the limits of the six notes, -—uLi. 

&.C., the names of tho iiew hexa- 
chord were substituted. This pas- Hexagonal Trlsm. 
sage (an unlikely one to have bc'cn WTitten !n tho dark 
ages) would he thus read in aohnkalion : — 
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ITt Mi Sol Lti liu Ut lie All Fa 

Nat. Hex 

Hnixl Hex 


Solmizaiion is the art of sorting out tho notes of an 
ancient melody into the' proper liexachords, so that Uiey 
i-ecclvo their just sol-y.i syllables. Only in regardmg 
music in this way can the older music, oven as Into as 
ralestrina, be understood. For when* we write in musical 
I MiTATiON and give the phrase first heard in the tonic to 
tho dominant on its repetition, or vice rersd, he imitates 
from tho hard to tho natural liexachord^ &c. Certain of 
his fugue subjects indeed can bo answered accurately only 
in this w'ay ; answers according to the rules of modern fugue 
would quite destroy all responsive character. Confusing 
as the whole question of hcxachords seems at first sight 
(and it is not nearly so difficult as it seems), it is well 
worth while attacking if only for the sake of the better 
comprehension of tho beauties of the father of our modem 
diurch music, lie who stood at the parting of the ways, 
Palestrina. f e. j ^ 

HEX' AGON, a plane figure of six sides and six angles, 
readily inscribed in a circle by taking tho radius of the 


circle as the side of the hexagon. Icfiis will give a regulair 
licxagmi that is, one of which the angles are all equal 
and the sides are all equal. For as tho figure is to have 
six equal sides, each side will subtend one-sixth of the 
circumference of the circle (360 degrees), that is, 60 degrees. 
Now 60 degrees is the value of each angle of an equi-« 
angular triangle, and the six triangles into which tho 
hexagon is divisible by linos which meet at its centre are 
therefore all equiangular. They are therefore, by the 
property of equiangular triangles, equilateral ; that is to 
say, the base of each triangle which is the side of the 
hexagon is equal to the sides of the triangle, which are 
rmlii of the circle. 

But it Is manifest from this that each base may become 
the side of an adjoining tnangle, that is to say, six other 
regular hexagons of equal size cau be drawn round the 
first hexagon, using one of its sides as one of their own ; 
and these six hexagons will be found to have one side in 
common between every two of thorn. Upon constructing 
the somewhat circular flower-like form suggested, it will 
bo found that ahsolptcly no interstice is lef^ and that tho‘ 
series can bo circularly enlarged without limit and without 
tiio slightest waste of space. This gives it a great advan- 
tage over nearly all other forms in filling up a given spae«v 
only the square and the equilateral triangle (which latter 
is indeed but a subdivision of the hexagon) sharing this 
property with it. But if the area cuntuiued by an equilateral 
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triangle be JLOO square inches, tlien the area contained by a 
st]uare, all whoso sides added together equal ia Icngtli the 
sides of the above triangle, will ho vastly superior, namely, 
over 137 square inches. But both are surpassed by the 
hexagon, which with six sides whose total length is tho 
same as the four sides of the square, or the tliree sides 
of the triangle, will give an area of 150 square inches. 
With the same total length of sides— that is, with the same 
amount of material for cell-walls — a hexagonal structure 
gives half as much space again as a triangular, and exceeds 
a square structure iu this particular by one-elcveiitli. 'Iho 
bee has learned the wondrous strength, beauty, and economy 
of tho hexagonal form, and accordingly this is the cell- 
outline adopted in tho honeycomb, the structuro of which 
has delighted mankind in all ages, and still charms us 
with its symmetiy and its exquisite adaptability of means 
to ends. The hexagon forms the base of many elegant solid 
figures, tho chief of which are the hexagoual prism and 
the hexagonal pyiamid. 

HSXAG'ONAL SYSTEM, in crystallography, is the- 
third degree of symmetry. It has four axes, three of 
these ore equal in one plane, and inclined to each other at 
60 degrees, producing a hexagonal basal section ; these are 
the lateral axes. The principal axis is perpendicular to the 
plane of these three, but either shorter or longer tlian the 
lateral axes. There are six simple forms belonging to tills 
system. The hexagonal pyramid and prism and the 
dihexagonol pyramid and prism are the four holohedial 
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fonns; from the pyMimide are obtained two hemihedral 
forms, the rbombodedron and the scalonohedron. In this 
systein the hemidedral forms are more important than the 
holododrd. Tetartohedralism is also frequent, producing 
in many i nstan ces bemimorphism. 

a solid of six faces. 

BSXAM'imBR (Gr. Acor, six; mHron^ measure) is 
tho most comm^ form of dactylic verso. [See Dactyl.] 
It consists of six feet, either dactyls or spondees, with no 
limit in their arran^ments, except that tho fifth is usually 
a dactyl and the sixth invariably a spondee. Great part 
of tho beauty of a long poem written in this measure 
depends on tho varied cadences whicli may ho produced by 
varying^ the crosura. Many attempts have been made to 
naturalise the hexameter in England. The most success- 
ful are Glough^s “ Bothie of Tobcr-na-Vuorlich*’ and Long- 
fellow's Evangeline.” But even these fail by tho too great 
pa ucity of dactylic feet. 

BSX'APLA (Gr., the plural of hexaplous), which 
means sixfold, was an edition of the Scriptures of the Old 
Testament prepared by Origen, which exhibited in addition 
to the original Hebrew text six Greek versions in as mpny 
parallel columns— namely, the Septuagint, that of Aquila, 
that of Symmachus, that of Theodotion, one found at 
Jericho, and one found at Nicopolis in Epims. It also 
comprehended a seventh version of the Psalms. The 
Hebrew text was besides given .both in Hebrew and in 
Greek characters ; so that, properly speaking, there were 
eight columns in all, wljence the work is bometlines called 
Origen's Octapla. Only some fragments of Origen’s Hexapla 
remain, which have been collected and published by Mont- 
faucon under the title of “ Origenis Hcxaplomm quae super- 
sunt” (two vols. folio, Paris, 1713). 

a market- town of England, in the county 
of Northumberland, 20 miles west from Newcastle and 
206 from London by the Great Northern Railway, is situ- 
ated on an eminence near the south bank of the Tyue, a 
little below the junction of the North and South Tyne. It 
consists of several streets, the principal of which are toler- 
ably wide, but the rest arc generally narrow. There is a 
bridge over the Tyne of nine principal and tbn*e supple- 
mentaiy arches to allow passage to tlie waters in time of 
floods ; a suspension bridge crosses tlie South Tyne near 
the town. In the twelfth century the Archbishop of York 
established a priory of regular canons of St. Austin licre, 
and the most ifnportaiit building is the old priory cliumb, 
now used as a parish church. It is a cruciform building 
with a central tower; the style is Early English, and it has 
recently been restored. There is an ancient crypt, sup- 
posed to be part of the original Saxon cliurch which pre- 
ceded the priory. At the west end of the church are the 
remains of the monastic buildings; the refectory is yet 
entire, mid is occasionally used as the room of entertain- 
ment ; it is very spacious, and has an oak roof. Hexlmm 
has several dissenting places of worship, and a town-hall 
and com exchange, in the Italian style, was built in 18C6. 
Gloves and tan-leather goods are made in large quantities, 
and there is also an iron-foundry. In tho neighbourhood 
arc large market gardens for the supply of Newcastle. 
Near Hexham was fought the great battle in May, 14C8, 
which completed the triumph of Edward IV. over Henry VI. 
The population of the town in 1881 was 5919. At a short 
distance from Hexham is the Roman Catholic college of 
Ushaw, built in 1869. 

HBX'YIi or OAP^BOYL is tho radical of hexylic or 
caprolo alcohol. The formula is It is obtained 

from oenanthylio acid (C7H14OJ) by electrolysis. It is a 
colourless oil, boiling at 202* 0. (895® Fahr.) It is found 
in foscl-oil, and in tho oils from petroleum and coal 
tar. It can also bo obtained from maiinite, and stands in 
close relation to this and tho other sugars. Acetate of 
heayl (CbHmOs) boils at 156® C. (812° Fahr.) Bexylic 


alcohol (C5H14O) boils at the same ‘temperature as tho 
acetate. Bydride of hexyl is found in the oils 

from petroleum and from Boghead and canucl coal. It is 
a fragrant oil, boiling at 68° C. (154° Fahr.) Hexyl com- • 
bines with clilorinc and iodine, forming hexyl chloride 
(CgHiaCl) and hexyl iodide (CgHisT). 

HBX'YLBNB (G^His) is a very light hydrocarbon, of 
disagreeable odour. It boils at 70° G. (168° Fahr.) It has 
a strong affinity for bromine, combining with great vio- 
lence, and forming tho bromide of hexylene (GflHijBra). 

HBY'MR CHRISTIAN GOTTLOR born of ex- 
tremely poor parents, at Chemnitz, in Saxony, in 1729, 
studied at Leipzig, and distinguished himself as a classical 
scholar. Heyne was appointed to the chair of poeti^ at 
Gottingen in 1768. The department to which llcyne 
particularly applied himself was that of classical criticism 
and the illustration of the writings of the ancients, by 
showing how they ought to bo studied with reference to 
the manners and character of their respective ages. He 
published his ideas on these subjects in his notes to the 
“ Bibliotheca” of Apollodornsj and afterwards in numerous 
dissertations inserted in the Transactions of the University 
of Gottingen. Ileync published editions of Homer, Pindar, 
Diodorus Siculus, Epictetus, Virgil, Tibullus, Pliny, &c., 
all enriched with ample commentaries, and most of them 
several times republi^lied. Ilia essays on the history of 
ancient art, and his disquisitions on ancient history, aro 
of the highest value. His industry was simply prodigious. 
Heyne died at Gottingen at an advanced age, in July, 
1814. Ciirlylc has a splendid essay on Heeren’s “Life of 
Heyne’’ (his father-in-law), which is probably more valu-i 
able than tho “ Life” it illustrates. 

fiUY'WOOD, a rising town in Lancashire, on the Lan- 
c^hiro and Yorkshire Railway, 199 miles from Ix>ndon. 
The mhabilants, who number 22,079, arc principally en- 
gaged in tho cotton manufacture. The extensive growtli 
of the place is due to the working of coal in the vicinity, 
and the consequent cstiabliKhment of largo mills and factories. 

mY'WOOD, JOHN. one of our earliest dramatic 
writers, lived in the first half of the sixteenth century. 
He was a favourite at (he court of Queen but in 

the reign of Edward VL he w'as accused of plotting 
against the government. He retired to the Continent on 
Mary’s death. He wras a stanch Catholic, quite opposed 
to Protestantism, and died about 1565, at Mechlin, lley- 
wood’s dramatic pieces “may properly and strictly,” say# 
Mr. Collier, “ he called interludes — a species of writing of 
which he has a claim to be considered the inventor.” The 
earliest of theiri. “ A mery Play between the Pardoner and 
the Frere, the Curate and Noybour Pratte,” wras not printed 
till 1538, but must bave been w'ritten before 1521. In 
Dodsley’s “ Old Plays ” will be found his “ Play called the 
Foure IM*., a new and a very mery Eiiterludc of a Palmer, 
a Pardoner, a pj)tycary, a Pedlar.” Among otlier pro- 
ductions bearing his name wi\8 a posthiimona volume of 
“Woorkes” (1576, -Ito), which contains provcibs in verso 
and 600 epigrams. In respect of them, and to distinguish 
him from a later play-writer, Thomas Heywood, he is not 
unfrequenlly called the Epigrammatist. 

John Iley wood’s son, Jasper Heywood, translated much 
of Seneca, &e., was a contributor to tho celebrated TotteVs 
Bisccllany and to the “ J’uradise of Dainty Devices.” 

HEY WOOD, THOMAS, a w'ell-kuow'ii dramatist who 
lived in the reigns of Elizabeth, James I., and Charles I. 
Of all his pieces about twenty-four are left, of whidi “ A 
Woman killed witli Kindness,” published in Dodsley’s col- 
lection, is much admired. It may be perhaps pronounced 
to be, if we except tlioso of 8hakspehre, the most patlietic 
play in the English drama. 

HEZEKZ'AH, tho tw'clfth King of Judah, and one of 
tho ablest and best of its rulers, son and successor of Aliaz, 
ascended tho throne at the age of twenty-five, in the year 
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722 B.C., ftpcordinp: to the latest chronology derived from 
the Afc>.syriau inscriptions. Unlike his father, Hezekiah 
was moht earnest in liis zeal for the worship of Jehovah, 
and the commnnceincnt of his reign was mai'ked by the 
destruction of the idols that had hitherto been worshipped, 
the removal of the hi^h ])laces, and the rciiitroduction of 
the worship of the temple on a scale of great splendour. 
He was successful in a war against the riiiliKtincs, and, 
relying upon tlic assistance of Egypt, he ventured to refuse 
the tribute previously paid to Assyria. This appears to 
have led to an unsuccessful invasion on the port of Sargon, 
the successor of Shalmaneser IV., and Hezekiah proiited by 
the interval to complete extensive fortifications and engineer- 
ing works for the defence of Jerusalem. When, however, 
Sargon was succeeded by Sennacherib, and tlic latter directed 
an expedition against Egypt, Judea was invaded by him', 
and the capture of all the fortified cities except Jerusalem 
led Hezekiah to sue for peace and to consent to pay an 
enormous sum by way of rajisom. The truc(i thus obtained 
w’as broken by the Assyrian rnonareli on Ids return from 
his unsuccessful war against Egypt, and the surrender of 
Jerusalem was demanded. Strengthened by the word of 
the prophet Isaiah, the king firmly refused to 3 dcld, and 
ultimjitoly “an angel of the Lord” slew in one night 
180,000 men of the Ass^'rian army, and Sennacherib was 
obliged to retreat. The secondary cause assigned for the 
destruction of the invaders 1 as been assigned to an eartli- 
(piake and to a sudden attack on tlte part of the Egyptiuus; 
but most commentators accept the explanation of Josephus, 
and attribute it to a pestilence. Tlie illness of Hezekiah 
and his miraculous recovery, together with his act of im- 
prudence on the occasion of the visit of the ambassadors 
from Merodacb-Bahulon of Babylon, appear to liavc taken 
place previous to this invasion of Sciinacherib, and the 
remaiuder of his roign seems to have becni piMiceful and 
rosperous. lie died in 088 and was succeeded by 
is son Hanassch. His reign was marked by the utterances 
of the prophets Isaiah, klicah, and Nahum, and the king 
himself appears to have been a patron of literature and 
likewise a poet. (See IVuv. xxv. 1, and Isaiah xxxviii. 
10 - 20 .) 

BXBSRKA^TZOK is the teiTU used to indicate*, the 
winter sleep of certain warm-blooded animals. As the 
season approaches the temperature of then* blood is lowered, 
and they gradually pass into the hibernating lethargy. 
The hedgehog, the bear, and the hat furnish examples. 
During hibernation the animal takes no food, breathes only 
at comparatively long intervals, lias its heal diminished, 
and all its vital functions reduced. In warm di’y climates 
during the hot season, many aiilmals fall into a similar 
state of torpor, wliieli is then known as erstiration. Hi- 
bernation in its simplest form is only an inteiisincatiun of 
the ordinary phenomena of sleep. Dr. Marshall Hall has 
laid down the principle that the more re.s])irntion is reduced 
the gi'cater will bo the . ritahility of the muscular fibre. 
Hibernating anima's belorc rctiiing for their long w*inter 
sleep become very lat. Some animals, as the .squirrel and 
dormouse, wbicli undergo incomplete liibcrnatioii, lay up 
a store of food and awake at intervals to partake of it. 

Some fishes ssstivatc. Both hibernation and sestivatiou 
obtain among anqibibians and reptiles. Many molluscs 
share in tliis phenomenon, the best known instance being 
land-snails. Some insects both in tlic larval and perfect 
state undergo the condition of hibernation. 

HIBERNIA. See Ireland. 

HIBIS CUS, a genus of |)lants of the order Malvack^. 
The species, about l.OO in number, of this genus arc chiefly 
herbaceous, though of*a large size, but a few are perennial 
and arboreous. They abound in the hot parts of Asia and 
America, and also in Africa and tlie tropical islands. A 
few extend into Europe, North America, and the Cape of 
Good Hope. The species are remarkable, like the family 


to which they belong, for aboandinfc in mucilage, and for 
the tenacity of the fibre of their bark, whence several are 
employed for many economical purposes in the diflerent 
countries where they are indigenous. 

The abuiidanco of mucilage iu some of tlie species ren- 
ders them usefnl as articles of diet, aS the unripe fruit of 
Hibiscus esculentus. In the tropics the pods are known 
under the names of Ocliro, Goblio, &c. ; they are used on 
account of their mucilage to thicken soups ; in some places 
the leaves arc cooked as a pot-herb. So in India Hibiscus 
longifolius is biniilarly employed, and much approved of 
by many Europeans. The calyxes of Hibiscus SubJuriffa 
ns they ripen hecoiiie of a red colour and are pleasantly 
acid, whence in the West Indies the plant is called red 
sorrel. Thci calyxes are emj)loyed there, as well us in 
India, for making tarts ; and a decoction of them, sweetened 
and fermented, makes a cool and refreshing drink, much 
used in the West Indies. Sabdavifiu is the Turkish naino 
for the plant. The leaves of Hibiscus rosa-sinensis (the 
“China rose” or “shoeblack plant”) arc used in the East 
as an emollient and slight apei*ieiit. The petals are astrin- 
geiit, and wlani rubbed oil paper commimicatc a bluish- 
purple tint, which is used as u substitute for litmus-paper ; 
they are also used in .lava for blacking shoes, and by 
women in China to d^'o their liair and eyebrows. In India 
an infusion of the petals is given as a demulcent refrigerant 
drink in fevers. Garlands of the showy flowers are used 
in China on all festive occasions. Hibiscus Abelmoscbus 
is HO called from hah-aUniooshh^ the Arabic name of its 
musk-scented seeds ; it was formerly known ixs Abelmoschus 
niosckatus. Its seeds are added to coffee in Arabia, and 
arc in India employed as a cordial medicine. 

The species of Hibiscus are ebielJy useful for the tena- 
city of their fibre, and hence several are employed in rope- 
making, . Tlius Hibiscus cannabinus is cultivated every- 
w'here in Inula in tlic rainy season for this purpose. Its 
fibre is sometimes imported into Europe as a substitute fur 
liemp or jute, and is therefore called Indian hemp or bas- 
tard jute, it is remarkable for strength rather than for 
fineness, a line breaking, in Professor Iloylc’s experiments, 
at 190 lbs. Its acidulous leaves are eaten by the natives. 
In the island of Tahiti rope and string are niannfactured 
from tho hark of Hibisctis tiliaceus, which is also made 
into matting of a white colour and of diflerent degrees of 
fineness. Tliis species is common in many of tho Pacific 
Iblaiids. S(jemauu, in his “Flora Vitiensis,” says— “In 
most countries tho fibre of this species is extensively uscal 
for cordage, but in Fiji the chief use made of it and that 
of the foregoing species (^Hibiscus tricuspix^ is fur womcirs 
Uku^ a dress consisting of a number of fringes attached 
to a waistband. Tho bai'k of tlxise trees is stripped off, 
steeped in water to render it soft and pliable, and to allow 
tbe fibres to sesparate. The fibres are citlier permitted to 
retain their (»rigiiial whiteness, or they are died yellow, red, 
or black. The liku worn by the common women consists 
always of one row of fibres, all of tlie same colour ; while 
those worn by ladies of rank are often composed of two or 
three rows or layers (flounces), every one of which exhibits 
a different colour.” Almost all the species poBSess sufficient 
tenacity of fibre to be used for cordage, whips, &c. 

All the species deser\^e cultivation as ornamental plants, 
cither for the greenhouse, stove, or flower-garden ; though 
for growth out of doors they are not so suitable, as they 
bloom late. They grow best in ‘a mixture of loam and 
peat. Hibiscus syriacus^ a native of Syria and Gamiola, 
is a hardy deciduous shrub, from 6 to 8 feet liigb, with 
thrcc-lolicd leaves. It was introduced in 1596. Thero 
are many varieties of the largo showy flowers, single and 
double, in colour white, yellow, rose, purple, violet, and 
variegated, all with a darker-coloured spot at the base of 
each petal. This species thrives well in any good moist 
soil with protection in winter, and cuttings root readily in 
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Band under a glasB. Bibiseus roseua is a hardj hei^baceous 1 
peronnial, from 6 to 8 feet bigh. It is a native of North , 
America, but naturalized in the south of Franco, whence 
it was introduced in 1827. The flowers aro very largo, 
pink or purple, with a darker centre. HihUcua Trionum 
is a hardy annual, introduced from Italy in 1590. It is a 
native of the MediteiTanean region, Asia, Australia, and 
South Africa. The leaves arc palmate, and the flowers 
yellow with a purple centre. The genus is distinguished 
by an outer calyx or involucel of several j>arts, a staniinal 
column bearing anthers on the outside but not at the top, 
and a five*celled ovary with several ovules in each cell; the 
style has five spreading branches with dilated stigmas. 

HIC'CUP or BZC'COUOH is the name given to a 
spasinudie movement in the throat caused by some internal 
derangement of the stomach. It is generally supposed that 
the inoveinents concerned in the production of hiccup 
consist of a sudden spasmodic descent of the diaphragm 
accoinpanitHl by a spasmodic closure of the glottis when a 
breath is taken, and the incoming column of air striking 
against the partially closed glottis causes the characteristic 
noise. Usually hiccup gives rise but to slight inconveni- 
ence, and generally jiasses off in a short timo of itself ; 
but it may persist for hours, and eases have been known 
where it has lasted for days. The methods commonly 
adopted to eut short an attack of hiccup art'^ the taking 
of a deep inspimtion and holding the breath as lung as 
possible, counting 100 without drawing breath, or running 
up several flights of stairs. Drinking a tumbler of cold 
water will sometimes give relief, and so will the prtjssure 
of a belt drawn round tin? waist. In obstinate cases the 
use of sedative or stimulating medicines may be required, 
and ammonia, camphor, chloroform, musk, or the valerian- 
ate of zinc may be resorted to. For the distressing hiccup 
wliicli often follows over-indulgence In alcoholic liquors 
five-drop dosoh of the tincture of nux vomica, or ten-minim 
doses of the tincture of eapsieuin, given every hour for throe 
or four hours, ajc excellent remedies. 

HICK'ORY (Oarya) is a genus of valuable timber trees 
containing ten species, natives of North America, of w'hich 
one extends to Mexico. The genus is a near ally of the 
walnut, wliich 1ms a much greater range, extending through 
North America, Mexico, West Indies, Europe, and Asia. 
The male flutters are in catkins, with from three to ten 
stamens in each. Tlie female flowers occur, a few together, 
at the ends of the twigs. The fruit is a drupe like tlie 
walnut, but the outer shell (exocarp) splits off from the 
nut (endocaiq), inclosing the single seed) by four valves. 

The hickory is like the walnut in habit, with large 
X)innato leaves, and the species present gieat variety in 
appearance. The trees arc handsome, and the folingo rich 
in its colouring, so that they aro well adapted for planting 
in parks and pleasure-grounds. The wood is smooth, 
close, and hard, qualities which render it very valuable in 
the arts, though for building purposes it is not so useful, 
as it does not bear exposure to the weatlier. The nuts are 
excellent, and probably could bo improved by cultivation. 

The Shellbark Hickory or Shagbark (Cart/a alba) can be 
readily distinguished by the shaggy bark, which peels off in 
long narrow strips ; it has largo leaves with five leaflets, 
and a large edible nut with a deeply grooved husk. It 
often roaches a height of 80 or 90 feet The wood is 
more clastic, and B])]its more easily than the wood of the 
other species. The Mockemut Hickory (Cr/rya fomerafosa) is, 
like the shellbark, a fine stately tree. The leaves aro downy, 
with from seven to nine leaflets; they have a resinous odour, 
which is also found in the husks. The nut is good, but 
the shell is very thick and hard. The Pignut Hickory 
{Corya porcina) has leaves with three, five, or seven 
narrow leaflets, a small thin-shelled fruit, and a hard nut. 
The kernel ati^first tastes somewhat like the hazel-nut, but 
afterwards changes to a disagreeable bitter. The wood of 


the host varieties has in even greater perfection than the 
other species the useful qualities of hardness, tenacity, and 
weight. The trunk is sometimes 8 or 4 feet in diameter, 
whereas the shellbark and the mockernut are not often 
more than 2 feet in diameter. Bitternut Hickory {Carya 
amard) has small, slender, ash-like leaves, with from 
seven to eleven narrow serrated leaflets. The fruit is small, 
with winged projections at the upper part of the fruit- 
seams of the husk ; the nut is thin-shelled, with> a bitter 
kernel. It is the most gr.iceful of the species, and rises 
to a height of 60 or 70 feet. The Pecannut Hickory 
(Carya olivaformi*) has long leaves w’ith thirteen or 
fifteen ovate serrate leaflets. The shell of the nut is 
smooth and thin, and the kcracls have a very agreeable 
taste with a delicate flavour. The fiuit would probably 
be much improved by cultivation. The wood is coarse- 
grained, but not so strong or durable as in some of 
the other species. The Water Bittemut Hickory (C'arya 
aquatica) is only 40 or 50 feet high, with smaller leaves 
than the Inst. The nuts are small and angular, and the 
kernels are very bitter. The wood is inferior to that of 
other hickories. The word hickory is an Indian name for 
tioiiie of the species; the botanhtal name Carya is the 
ancient Greek name for the walnut. 

HI'DAGB, an ancient tax of 2 a on each hide of Lind, 
really the obnoxious J>anegeld of Ellielred II. under a new 
lamc. It bad risen to 6 a under the Ooiiqiieror, and its 
abolition had been repeatedly promised. Heniyr 11. did 
abolihli it, but in 116!! imposed it under the name of 
hidage. Its nmno changed to caruenge (earuca, of 10(1 
acres) in the time of Ihchard I. The Aic/e, under the 
Norman kings, was about LOO acres, and as in Ethelred’s 
time it was little over 30, the Conqueror's taxation w'as 
only in appearance heavier than Ethelred’s, 

HIDDEN FIFTHS, in the progression of parts in 
musical composition, are forbidden in many circumstances. 
See CoNSKci TiviiS. 

HI'ERARCHY, literally “ a sacred government,'* and 
generally ap])lied to the whole ecclesiastical establishment 
of a church in all its gradations and orders. The word is 
strictly applicable only to episcopal churches, such as the 
Boniaii Catholic and Anglican, in each of which the liierarcliy 
consists of bishops, priests, and deacons. These constitute 
what is commonly called the liierarchy of divine right ; while 
those offices which are established solely by ceclcsiastical 
ordinance, sueh as primates, patriarchs, metropolitans, car- 
dinals, archdeacons, &.C., are distinguished as the hierarchy 
of ecclesiastical right or jurisdiction. The so-called “celes- 
tial hierarchy” of Dionysius the Arcopagite— the account, 
that is, of the mediaeval conception of the orders of angels 
atid the divisions of heaven — is described under Dionysius. 

HlilRSS. See Hyeuks. 

HIEROGLYPH'ICS, a compound Greek word mean- 
ing “sacred engravings,” generally applied to tlio repre- 
sentations of animal and otlicr forms sculptured on the 
monuments of Egypt, by means of which the Egyptians 
expressed their language. The ancient Greek authors call 
this mode of writing hieroglyphic or hicmgraphic, and 
attribute its invention to Thoth, the Egyptian Hermes. 
According to our best authorities, it is the most ancient 
mode of writing known to mankind. Obelisks and build- 
ings covered with liierogly]»ljios still exist in Egypt which 
are plausibly alleged to be not far short of 5000 years old 
(about 3000 n.C’.), thus distancing the Cunkiporm by 
full 1000 years in antiquity. It was called by the Egyp- 
tians Keler tti, or “ sacred words,” and uras particularly 
used ill all iiiHcriptioiis relating to the gods, temples, 
and public events. Above 1000 differant symbols appear 
on examination of the monuments to have employed, 
and observations continue further to augment their number. 
They aro arranged with great precision on the monuments, 
generally in horizontal or vei-tioal lines, with all the animals 
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nml symbols of the same iiiBcription facing in the same 
din?cti<m, whether to the right or to the left; sometimes, 
however, they are placed in the area or field, and dispersed 
among the figures or scenes they are intended to illustrate. 
The animals always face the reader. If the line is to bo 
read from the left, tlie animals face the left, and vict versa. 
The direction of the reading was loft to the chance of artistic 
effect. Hieroglyphics have been divided into six classes : 
— (1) Sculptured and not painted; (2) those which are 
sculptured and painted ; (8) linear^ or drawn in outline ; 
(4) drawn in outline and painted ; (6) polychrorm^ or 
those painted with many colours; (0) monochrome^ or 
those painted in one colour. Those carved on stone are 
generally executed in a peculiar kind of sculpture called 
vnro rilievo^ the whole figure being Iwlow the surface, but 
in relief, as it were a bas-relief resting upon a lower level, 
sunk into tbc mass of slono ; but sometimes in ordiuary biis- 
relief, often coloured in masses (polychrome), sometimes 
simply linear. Specimens of polychrome hieroglyphics, 
both Egyptian and Mexican, arc given in the Plates under 
Alpiiathst. There can be no doubt that the colours 
were at first applied in dost! iinitntion of nature, and varied 
according to the individual interpretation of nature by each 
artist, as in the rnde picture-writing of the Mexicans. Hut 
w'D have no monuments of the Egyptian system in that early 
stage, and we find their earliest painted Ijicroglyphics, wliicli 
cover the palaces, temples, and tombs, receiving their difler- 
ent colours according to a settled convenllonal and somewhat 
arbitrary system, of which the following examples will afford 
a sufficiently distinct idea. TliC character in the form of a 
canopy, which represented tlui heavens, was coloured blue; 
the next character, with the tipper side undulated, which 
represented the earth, was coloured red. The sun is always 


The Heavens. The Earth. 



Arm. Leg. 

red, with a yellow border. The character which represents 
water is coloured blue or bluish-green. The Uesh of men 
is generally coloured red, and that of women yellow. Por- 
tions of the human form, tlio mouth, tlio hand, the arm, 
the leg, are invariably red; flowers, fish, animals, and in- 
sects are of simple tones, suggosled by llieir natural colour- 
ing, without shading; but in inferior works sometimes they 
are only green and blue. Wooden objects are nearly always 
coloured with a pale oranp .»r buff; bionxe utensils, green ; 
and blue, with few exceptions, is generally reserved for 
geometric fonns, plans of edifices, &c. The linear hiero- 
glyphics aro drawn wdtli a carbonaceous black or a veimilkm 
red ink on papyri, linen, slices of stone, w^ood, and other 
materials. 

Hieroglyphics appear in use on the walls of the earliest 
tombs, and oven scrawled on the blocks of stone of the 
great pyramid built by Cheops, and they continued to be 
employed till tlio time» of Caracal Ja, during a space of 
almost 8000 years, latterly in the modified form called 
hieratic, but subsequently were superseded by a more 
cursive and easily written form called the Demotic, and 
finally, on the triumph of Cliristianity, by the modem 
Coptic. Crude notions of the nature of the hieroglyphs 
prevailed till Dr. Young, in 1818, first gave out the idea 
that they were used as sounds in royal names. In 1808 
the learned Qoatremhre succeeded in proving that tlio 


comparatively modem Como [see^imder article Cows] 
represented the ancient unknown Egyptian as modified 
by time. Henceforward scholars looked for a key to 
hieroglyphics through the Coptic— ’before that time no 
tenable theory as to the nature of the language had been 
known. Dr. Young’s theory was based upon the famons 
trilingual inscription of the “ Rosetta stone,” a block of 
black basalt for ages buried underground, and dug up near 
Rosetta during the French occupation of Egypt in 1799, 
passing with the country into the hands of England. 
Engraved on it were three inscriptions, one of them in 
Greek; and in tbc Greek copy it was said that the in- 
scription was ordered, for the better preservation of it, to 
be inscrilicd in hieroglyphic and in demotic as well as in 
Greek characters. Armed with this key, Y'oung attacked the 
hieroglyphics on the basis of the Greek text ; selecting first 
a cartouche or oval line which ho guessed might contain 
the king’s name (the cartouche marked K in Plato IV.), 
and taking the mat-shaped figure as P (as in the “ Alpha- 
bet,” Plato HI.), the semicirclo as T, the lion as L, the 
forked figure (“a liolc”) as M, and tlie crook as S, he got the 
letters PTLMS, or adding in the vowels, PTOI-OMAIOS 
— ^the rest proving to be a title. This was not mere guess- 
work; for, as said in Plate HI., “mat” in Coptic is presk 
or phresh with initial P, “ lioness ” in Coptic is lahoi with 
initial L, and the T M S, in like manner, arc the initials 
of the Coptic words for “ semicircle,’' “ hole,” and “ ci*ook.” 
Once started on lliis fruitful way, discovery, though slow, 
was sure. The cimracters forming the name of Cleopatra 
(Kleopatra), for instance, can all be traced to their respec- 
tive origins. The name (sec Plate IV. , letter I) is read in the 
following manner, beginning at the top: — The uppermost 
character, the triangle, is to be read as K, the lion {^laboi) as 

L, the figure as 0, the jjjas P, the eagle (aJiom) as A, the 


hand (tot) as T, the eagle, repeated, 

as A; the semicircle is one of the marks indicating a proper 
name, and the egg denotes that the name is that of a female 
sovereign. Thus wt; have KL(E)OPATKA. (T'he in- 
scription on the Rosetta stone was a mere decree of an 
assembly of Egyptian priests, in honour of Ptolemy, of no 
interest whatever in itself.) Later, the removal by Baukos 
of a small obelisk from Philoc in 1822, which coataiiied a 
bilingual inscription, enabled Cliampollion to compare the 
names of Cleopatra and Ptolemy, when it was seen, from 
the recurrence of the same hieroglyphics in the same plae,es, 
as if they were used os sounds, that this was their true 
employment, and that the signs in this inscription were 
purely alphabetic, not syJlabico-alphabetic. By an exten- 
sion of the decipherment, the names and titles of the 
Ptolemies, Roman emperors, and native nionarchs were 
readily discovered. Many of the* details of these explana- 
tions have, it is true, since been found to bo incoiTect ; but 
in their general scope they arc accurate, and the merit of 
the discovei*y is not altered. 

Since the time of Cliampollion, who published a grammar 
in 1836, and “ Dictionary of Hieroglyphics” in 1841, the 
study has been pursued by Rossellini, Salroliiii, Leemans, 
I^epsius, Brugseh. Do Rouge, Birch, Goodwin, Layard, 
Bunsen, Poole, and others. The greatest present authority is 
M. Maspero, who made his residence permanently in Egj'pt. 

Thc3 general result of all these inquiries has shown that 
all hieroglyphic inscriptions, from the most remote to the 
latest periods, consist of two classes of cimracters — the first, 
the most ancient and sacred class, called by the Egypt- 
ologists ideographs^ or symbols representing ideas, not 
sounds ; and the second of later date, phonetics^ or hiero- 
glyphics employed simply as letters of the alphabet. Many 
hieroglyphics sei*vo for each letter, as will bo more fully 
shown later on in this article. 

Ideographs include among them many purely iconographic 
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portrait cfaaracterv^ Bnch as delineate the positive forms 
>of objects and represont the idea of those objects themselves, 
and qpthing farther, like the annexed examples:-— 



Altar. Star. Propylcn or Moon. 

great door. 

Tho Greeks termed this class of hieroglyphics 
Mra M1MII21N, as being a method of expressing an idea 
or tiling by simple imitation. Such positive signs became, 
under certain circumstances, symbolical, by a mode of sym- 
bolism which Champollion terms metonymic; that is, the 
cause was painted for the effect, or tho effect for the cause, 
or the instrument represented tlie work done by it; thus, 

A Month. Night. 


a month was represented by the moon with the crescent 
downwards, as it appears towards tho end of the Egyptian 
month, which was lunar. In a more metaphorical manner, 
tho palm-tree denotes a year, because it is said that this 
tree jmts forth one branch every month. Night is repre- 
sented in this class of characters by the conventional sign 
expressing the heavens, a kind of canopy, to which stars 
are added. 

Another class of characters was rendered symbolic by a 
different method, termed by ChanipoHiou synecdoche^ in 
which only a part of tho whole figure being drawn or 
Avritten, the action was understood, instead of tho actual 
figure; thus two arms, one with a shield and the other 



with a piko. represented a combat, as indicating both at- 
tack and defence. Another and more purely symbolic class 
of characters Avas one in which the quality or locality of an 
object was signified instead of itself; for instance, a hiero- 
grapliLT, or sacred writer, was expn-ssed by the image of a 
jackal, cither alone or placed over the door of a temple, 



because it Avas tbe duty of the sacerdotal functionary to be 
always watchful over saert'd things, like a faithful dog. A 
kind of Avatcr-lily, generally considered the lotus, siguifie* 



The White Crown The Red Crown 

of Upper Egypt. of Lower Egypt. 

Upper Egypt, while the papyrus, vrith its tnft of thread- 
like inflorescence, denoted Lower Egypt. Or those gran* 


divisions of tho country were also expressed by tho different 
crowns worn by the sovereigns in the respective regions. 

Finally we reach the pure ideographs, or symbols repre- 
senting ideas. Such, for example, are the falcon, which 
-epresents sublimity, on account of its elevated flight; the 
!ore part of a lion, which indicates pre-eminence; the qneen 
bee, expressing regal power; or the vulpanscr or goose of 
the Nile, which represented a son, because this bird is cele- 
brated for its filial affection. The bee, in a similar manner, 
L'opresents a people industrious and faithful to their king; 



The Lion. 



The Queen Reo. 



The CooBO 
of tho 


the vulture, maternity; the bull, strength or husband; a 
stretched-out band, the action of giving; a hand holding 
a club, force ; an ostrich-featlier, truth or justice, from the 
equality of all the filaments peculiar to this feather. Still 
inure recondite in expression are such ideographs as a calf 
'unning placed above the symbol representing water, ex- 


Justice. 



Thirst. Sweetness. 


pressing thirst; or a bee and a honey-jar, representing 
sweetness* 

But the great body of tho inscriptions is composed of 
phonetics, to the extent of four-fifths at least of each entire 
text; and they are easily distingnisbed by their constant 
recurrence. They are, however, fewer in the total number 
of signs used for writing than the ideographs. The system 
in which hieroglyphics become usable phonetically has 
already been hinted at. Tt is by using the hieroglyph for 
the first letter of the name of the figure it represents. 
Thus the lion stands for L, bceausc L is the first letter 
of Lahoi (lion); water stands for M, since Mdou (water) 
begins with M; and so on. Manifestly, however, since 
many vrords begin with M besides Moon there may be 
many other signs for M than tho water sign; and w« are 
not astonished wIkmi wc find tho few sounds of the Egyp- 
tian alphabet represented by about 1 50 distinct signs. Tii»» 
lapidary inscriptions are almost all religions, historical, or 
sepulchral. Even verse or rhythm has he(*n found, and the 
expressions ai-e often flowery with Oriental imagery, anti- 
thesis, and metaphor. 

The two classes of hieroglyphics, the ideographic and 
tlie phonetic, ore used very cleverly in such a Avay as that 
the former extends the meaning of the latter, and the 
latter gives precision to the former. Plate 1. coiilains the 
iisual figures of the Egj'ptian gods as represented in liiero- 
glyphicB, that is. representations of their stalues. Plate II. 
{pv'es the symbols or idcograplis of the same gods, that is, 
repi’esentations of their qualities; and each Plate gives also 
a small select iou of some of the most usual groups, chiefly 
ideographic, but partly also phonetiV. 'J'he .symbols are 
translated on the Plates. Plate 111. gives a few of the 
letters of the phonetic alphabet, with a complete view of 
the hievoglvphics used for eacli of those given. Over 
each division are placed tho Hebrew, Phoenician, Coptic, 
Greek, and Roman characters for tho sound. The hiero- 
glyphics folloAv, in four rows, showing several varieties for 
each letter. The first row gives the finished hioroglypliic 
form, the second tho linear hieroglyphic, tho third the hier- 
atic, the fourth the demotic; and few can fail to remark 
how veiy closely the HebroAv letter approximates to the 



HIEBOGLYPHICS. 


168 


HIEBON IL 


hieroglypbic diaracter in one or other of its forms. The 
Phoenician shows its kinship to both Hebrew and Egyptian, 
and the Greek letters readily derive themselves from the 
Phoenician. The derivations are far more apparent upon 
a largo consideration than when liinitcd to the few selected 
letters, chosen also from other motives. The hieratic, w'hich 
is strictly limited to books (liicroglyphics being the lan- 
guage of stones or of hooks using the sculpture-tongue), 
strikes one at once with its great likeness to Chinese, espe- 
cially when seen in large mosses. But this is probably a 
mere coincidonro, without meaning. 

Among the Plates, under tlie heading Numerals, will 
be found one showing clearly the derivation of our system 
of number from Egypt. The euricnis mode of counting 
therein shown, copied from hieroglyphic monuments, is 
most interesting from its clearly decimal character. Tlie 
special hieratic characters for the days of the month, dis- 
tinct from ordinary numbers, are also given. Our own 
figures appear in their rudimentary stage, earned a step 
rinward still in the cursive demotic, as sliown in the same 
Plate. Plate IV. of the present series gives a ntimlKM- of 
titles of honour, names of kings, &c., showing incidentally 
the highly decorative elTect of hicrogIyphic.s os a mode of 


of Greek, Egyptian, and Roman MifS., as it enables the 
reader to look at one page at a time, thus presenting 
nearly the same advantages as the leaves of a modem 
volume. The first Spanish archbishop of the ncwly- 
acquired territory, considering the ancient archives of 
Mexico, preserved in these interesting folded MSS., to bo 
nothing better than idolatrous books of magic, caused tliem 
to be collected in vast numbers, especially from the great 
seat of Mexican learning, Anahuac, and burnt them in a 
“mountain heap,” as the chroniclers of Uie time have termed 
it. It is, indeed, a curious fact, that among the few Mexican 
MSS. which have escaped destruction and boon brought to 
Europe, where they now form the most highly prized rarities 
of national museums, not one has found its way to 
national libraries of Spain, wliere it might be presumed 
that a splendid collection would have existed. 

Astrologers and almanack makere of modern days have 
applied the word hieroglyphics to tlie symbolical pictures 
by which they j^retend to sliuw iho events likely to happen 
in the course of the year. 

Bl'SRON X. suo(te(‘dcd his brotlier Gelon, as tyrant 
or ruler of Syracuse, 478 B.r. After the death of Theroii, 
prince of Agrigentum, llicrou attacked and defeated his 



royal inscriptions. Above is a skctcii of a fine banner 
of the great Thothmes, an excellent example of tlie mag- 
nificenuo attainable. 

Besides the Egyptians, the ancient Ethiopians also 
ca^^'ed hieroglyphics on their pyramids and public monn- 
meiits. At Ninoveli, Koyunjik, and even in the isles of 
the Greek Archipelago, objects have also been found with 
hieroglyphical inscriptions not in the Egyi)tian language— 
perhaps unmeaning imitations, like the obelihks erected by 
the Roman emperors, and ornamented with fanciful figures 
in the lilgyptian stylo, from an artist’s })<)int of view. 

The term hicrogl} phie lias also been applied to the 
writings and paintings oi the .ancient Mexicans, by which 
they depicted the various occurrences of life. A symbolical 
system of pictorial writing prevailed in Central* America 
and Yucatan before their conquest by the Sjianiards. [See 
Alpfiabet.] Sometimes the Mexican manuscripts were 


Mexican Book of Hierogl 3 rpbleSi 

done up in rolls, but frequently like a folding screen, with 
a more solid board at eacli end, so that when folded up 
JpL? fhc appearance of a modem European book, 

Alus form is much more convenient than that of the rolls 
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Keverse. 

son, Thrasydieos, who was soon after expelled by his 
countrymen. Hicron took Naxos and Catana, and, having 
driven away the inhabitants from both towns, lie replaced 
thern by Syracusan and Pelojiounesian colonists. His 
chariots repeatedly won the prize at tlie Olympic Gaines, 
and his success on tliose occasions formed the theme of 
some of the odes of Pindar, who was his guest and friend. 
iEschylus, Simonides, Bacchylides, and Epicharmos wen* 
also well received at the court of llieron, who was fond of 
tlie society of learned men. Hicron died at Gatana, in 
467 B.C., and was succeeded by his brotlier, Thrasyboulos. 

HI EBON IL. son of Hieroklcs, a wealthy citizen of 
Syracuse, and a descendant of Gelon, served with distini;- 
tion under Pyrrhus, in his Sicilian campaigns. After 
Pyrrhus had abandoned Sicily the Syracusan troops clioso 
Hicron for their leader, and the senata and citizens ratified 
the choice, 276 b.c. By mari-ying the daughter of Li*p- 
tines, a man of influence among the aristocratic party, he 
secured their support Having led the army against the 
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Mamertines, a band nf Campanian mercenaries, whom ho 
defeated, the main body returned to Syracuse, where, 
throuf’h the influence of Leptines, he was proclaimed king, 
».c. 270. The Mamertines of Messana, being threatened 
by Hioron and the Carthaginians, applied to the Romans 
fur assistance. The Consul Appius Claudius marched to 
Rhegium, and having passed the strait in the night un- 
observed by the Carthaginian cruisers, ho surprised Hicron's 
camp, routed the suldiors, and obliged ITieron to seek for 
safety in flight. The consul neat attacked the Carthaginian 
camp with the same success, and this was the beginning 
of the first Punic War, 204 or 206 n.c. In tlio following 
year the Romans took Tanroinenium and Catana, and ad- 
vanced to the walls of Syracuse, when Ilieroii obtained 
peace on condition of paying 100 talents of silver and 
supplying the Roman army with provisions. Ho punctu- 
ally fultillod his engagement, remained faithful to Rome 
during the whole time of the war, and by his supplies was 
of great service to the Roman armies, llleron was included 
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in the peace between Rome and Carthage, by which his 
territories were secured to him, and he remained in friend- 
sliip with lK)lh states. The period which elapsed btJtween 
the end of *tho first and the beginning of the second Punic 
wars, from 241 to 218 n.c., was most glorious for Hicron 
and most prosperous for Syracuse. Commerce and agri- 
etdturo llourislicd, and wealth increased to an extraordinary 
degree. llieron paid pai'ticular attention to the adminis- 
tration of the finances, and issued wise regulations for the 
collectioii of the land tax, w'hieh remained in force through- 
out Sicily long after this time. He embellished and 
streiigthem'd Syracuse, and built large ships. Archimedes 
lived under 'this reign. When the second Punic War 
broke out, Hicron continued true to his Roman alliance. 
Ho Jived to sec the battle of Canna*, after which his own 
son Colon embraced the part of the Carthaginians. Gclon, 
ho\vever, died, not without suspicion of violence, and 
Hierou himself, being past ninety years of age, died sborlly 
after, 216 n.c., leaving the crown to his gi'uiidsoo, 
llierunymos. 

fiXSRON'YMOSf gi'and.son of Hicron IT., king of 
Syracuse, succeeded him on the throne at the age of fifteen 
(d.o. 216). The court of Syracuse, which under Hicron 
was 'orderly and respectable, soon beemno as profligate as 
it had been under the younger Dionysius. After the battle 
of Cannsu, Hieronymos declared war against the Kommis, 
but a conspiracy broke out among his soldiers, and he was 
murdered, after a reign of thirteen inontlis. On this news 
a popular insurrection took place at Syracuse, the daughters 
and granddaughters of Hicron were mm‘dei’ed, and royalty 
was abolished. * 

HIBRON'YMOS. See Jkkome, St. 

HZBROPHAN'TIW, a name applied to the liigh- 
priests of the Kleusuiian mysteries, who for many ages 
were chosen from the family of the Eumolpidse. The term 
W'as also applied to the priests or priestesses who had th< 
care of the sacrifices and sacred things. 

BZGK BAlLZFFf an officer who discliarges minis- 
terial duties, serving writs, &c., in certain liberties and 
parishes out of the jarisdictioii of the sheriff. 


BZOH COBSmSSlON* COUBT OF. The origin of 
the ** English Inquisition,” a terribly just and popular de- 
scriptive name of the celebrated Court of High Commission, 
'ies, as llallam points out, in the commission granted by 
Mary in 1667 to certain church dignltaiies to inquire 
Into cases of heresy. But the primary model,” he ^ds, 
‘^was the Inquisition itself” (“ Constit. Hist.” i. 202). 
The machinery thus established in Roman Catholic 
interests lay ready to the hand of Mary^s Protestant 
successor Elizabeth, and the groat queen, nowhere better 
pleased than when she was able, without damage to 
her own cliaractcr, to avail herself of what had brought 
odium upon others, promptly utilized it the year after 
her accession, under the pow'er given her by the Act of 
Supremacy. But tliis and other single sittings were only 
held ns heresies or nonconformities required suppression 
in the queen's eyes. It was not till 1683 that the body 
was formally constituted a permanent court under the too 
famous title of the Court of High Commission. Forty-four 
commissioners were appointed, twelve bishops among them, 
one bishop and any two others forming a quorum. Black- 
stone Bummoi'izeK its duties from the Royal Commission as 
“ to vindicate the dignity and pence of the diurch by re- 
fonning, ordering, uml correcting the ecclcsisistical states 
and persons, and all manner errors, heresies, schisms, 
abuses, oflences, confimpts, and enormities.'’ These im- 
mense powers wore used in the most arbitrary way, follow- 
ing the fearful model offered by Spain ; but of course 
stopping short of the sickeming horrors of tliat detest- 
able tyranny. Nevertheless, in.my hundred clergymen 
suffered very much through the persecution of the court, 
which not only ejected llieiu, but pursued them relentlessly 
with spies into their priv.atc life. It “was truly a Protest- 
ant Inquisition. Any clergyman suspected of Puritanical 
leanings was haled before the court, and had to undergo a 
stringent and minute ernss-examinution upon oath. So 
vexatious was tho procedure of the court, working by spies 
and informers, and serving os a ready tool for revenge in 
the hands of nnscrupulous enemies, that under Elizabeth's 
successor, King .Tames I., public complaints were made of 
it, and finally in 1610 the House of Cominons itself pre- 
sented a formal petition for its abolition. Its pernicious 
abuse of power was, however, too dear to the court party 
for it to bo suffered to bo taken away, and it only fell with 
the elder Stuarts themselves, in 1641, at the hands of the 
I/mg l^uTiiimeiit. .Tames 11. made an endeavour to vovivo 
it as the Ecclesiastical Ct)inini.ssion Court, but’met with 
determined resistance *, and the attempt formed one of tho 
articles against .James in the Bill of Rights, where it was 
denounced as ‘‘ illegal and pernicious” (168i)), 

This English Inquisition is the worst blot ou Elizabeth's 
reign. All offences by tiny possibility bearing on matters 
of church discipline, from heresy to adultery, fell under its 
authority, and it was supremo. It might fine and imprison 
without limit. As might he expected, moreover, these 
dread rc'sponslbi lilies were shirked by laymen, and the real 
work of the court lay in clerical h.*nid.s. The result was 
that the successive archbishops of Canterbury — Parker, 
Whitgift, Bancroft, Abbot, and Laud — wielded a power 
whicli oven Wolsey never held, and which no one ever since 
has held, nor can again liold in England. Half a century 
of ecclesiastical tyranny broke for ever the pow'er of tho 
English Church fur evil. But it was a terrible time while 
it lasted. Each successive arclibisliop enforced his own 
persomal views; and while no two were alike, all were 
equally severe. Men knew not what to profess in order to 
be safe. Thus Parker instantly deprived a vicar for doubt- 
ing the entire inspiration of every word in the Bible. 
Whitgift was a supralapsarian, and thrust bis Galvinistic 
doctrines down the throat of clerics and laity alike. Ban- 
croft reversed this altogether, and fined and imprisoned 
right and left all who denied the entirely opposite view of 
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the divine authority of the bishops. Then enme Abbot, 
full of rnj]:c Against the Erastians, to be succeeded by Land, 
a still worse enemy of anyone who opposed Erastianism. 
From time to time little bands of persecuted men, in 
Elizabeth's time, escaped as if they had been criminals to 
the friendly shores of Holland ; and after many long years 
a bofly of these ** Brownist” fugitives from the Court of 
High Commission set sail from Holland in the Mayflower 
for the barren shores of Massachusetts, in tlie New World 
(1G20). Later days have affectionately named these exiles 
for religion's sake the ** Pilgrim Fathers.” The merchants 
of Boston, in Lincolnshire, were so generous with their aid 
that the chief town of Massachusetts was named after 
them. In 1(>29 Charles L granted a charter to the colony, 
and then began a wholesale Puritan emigration, for Laud 
was now at the head of the Court of High Commission, 
and doing his work with such merciless severity as to excite 
the admiration of the pope himself. Feeling sure that he 
must bo a Roman Catholic at heart, the pope even sent to 
Laud a cardinal's hat. Tlie best men in the country 
poured out of it by hundreds and by thousaiids. The 
Scotch instituted the Covenant (1G38-39), and Charles 
began, only to abandon it almost at once, what was called 
the “ Bishop's War ” against Scotland (1040), his failure 
in which drove him to call together the l.ong Parliament. 
Almost its first act was to dissolve the Court of High 
Commission and to fling 1-rfunl into prison, whence he 
emerged only to mount the scaffold in January, 1(145. 

HIGH PIiACBS (Heb. Bamoth\ the name given in 
the Old Testament to certain sacred places where tho 
worship of Jehovah was celebrated by the Israelites. The 
tops of lulls and the sides of mountains have ever been 
favourite places for the erection of altars for worship, and 
many such seem to have been built both by the Jews and 
tho Canaanites. The circumstance that the worship «)f 
Jehovali at such altars is strictly forbidden in the Penta- 
teuch (Dout, xii. •dl-14, &c,), and yet that the practice 
was not only universal during the period of the judges and 
for long afterwards, but that it was performed by divine 
command in the cases of Gideon and Manoah, and also 
without any reproof by Samuel, Saul, David, and Elijah, 
was until a recent period a souicc of considerable per- 
plexity, both to Jewish and Christian commentators. 
Alany ingenious solutions of the difficulty w(!re propounded, 
but the true explanation has been found in the more neca- 
rate view of Jewish history, and the dale of the commands 
given in the law discovered by the labours of modern 
aclwlars. [See PwNTATKucn.] As many of these high 
places had been already rendered sacred to tlie w'orship of 
some local deity before they were used for the worship 
of Jehovah, they offered considerable temptation to the 
ignorant among the Jews in the direction of polytheism, 
while to tho more rigid worsliippcys of Jehovah the sacri- 
fices to another deity had made such places impure and 
polluted. These inflncncc at a late period seem to have 
led to the abolition cl all local sanctuaries in favour of 
Jerusalem, but this change does not appear to have been 
fully effected nntil the reign of Jusiah, G34 n.(:., in con- 
nection with which they are last mentioned. It is, how- 
ever, a carious and interesting fact that the traditionary 
belief in the sanctity of such places has sun^ived all changes 
of dynasty, nationality, and religion, and at tho present 
day there are heights in Palestine which have been resorted 
to for worship ever since tho days of tho Canaanites, and 
are still held iu reverence alike by Jews, by Arabs of tho 
desert, ni»d by tho different sects of Alohammcdans and 
of Christians, 

HIGB-PRUSST, the title given to tho chief member 
or head of the Jewish priesthood. By the law tho office 
was confined to the family of Aaron, and this restriction 
appears ti> have boon observed, thougli there was more tlian 
©no change in the line of succession, until the time of the 


Captivity, and to have been again relayed after the building 
of the second temple. About 153 B.c. the office passed 
into the hands of the Asmoneans, at first only a private 
Levite family, by whom it was retained until the time of 
Herod the Great In the period subsequent to this tho 
right of succession was wholly disregarded, and no less 
than twcnty-ciglit high-priests wore appointed during tho 
period which elapsed between the reign of Herod and tlie 
destruction of the temple. 

The high-pricst was distinguished from his brethren by 
a special consecration and anointing, and peculiar functions 
were committed to him. He alone was permitted to enter 
the most sacred part of the temple, the holy of holies, 
which he did once a year on the great day of atonement, 
when, os the representative of Israel, he sprinkled tho 
mercy-scat with the blood of tho sacriGco, and burned 
incense within the veil. IBs official costume was very 
costly and magnificent, and with tho gold and jewels with 
which it was ornamented it passed to his successor at his 
death or removaL According to the Rabbins, it consisted 
of four articles common to all the priesthood — viz. a 
turban, tunic, girdle, and drawers; and four ai'tieles peculiai' 
to the office — viz. a mitre or upper turban, fitted wiUi a 
gold plate for the forehead and a triple crown of gold, tho 
breastplate of twelve precious stones, Uie ephod or vest- 
ment covering the b.ack and breast, and the robe of the 
ephod fitted at the bottom with a row of golden bells and 
pomegranates to give a sound when the priest moved. 

The office scorns to have liad a liberal revenue assigned 
to it, and the holder was always addressed by his brethren 
as hhi Kohen Gadot, ‘‘ My Lord High-priest-.'* In order 
to provide fur accidents, a second officer, called tlie »Sugnn, 
was appointed with the high priest, who officiated daring his 
absence. He is termed in the Old Testament the “ second” 
priest, and the reference to two high-priests (Li^e ili. 2) is 
explained by the fact that Annus was sagati. 

HIGH SBAS, a term meaning the open sea, or that 
which is common to all countries. As a nilc, every country 
has exclusive sovereignty over the sea to the extent of 
8 miles from its shore ; beyond that distance, and at any 
part which is more than 3 miles from any oilier eiinntry, 
is not the property of any pai’ticular country, and is techni- 
cally termed the high seas. Tho rule as to the sovereignty 
within 3 miles is strictly observed with regard to fishing, 
except where special arrangements are made* but does not 
in any way restrict navigation. 

HIGH TRHASON is a crime created by Alfred the 
Great, who declared it “ death-worthy." His law of treason 
was, “ If .anyone plot against the king's life, of liimself or 
by harbouring of exiles, or of his men, let him he liable in 
his life and all that ho has.” To this siibsequont decisions 
gradually added tlie murder of relatives or of servants of 
the king, and finally (as in the case of tlie Despensers and 
Roger Mortimer) the grasping at the kings administration, 
&C. This vagueness led to much injustice ; and in 1852, 
in answer to a petition of Parliament, Edward III. caused 
to he passed the Statute of Treasons, limiting high treason 
to seven definite offences. These, were (1) compassing or 
imagining the death of the king, the queen, or tlicir eldest 
son or heir — which includes, of course, in strictne.is any 
open act against the royal person, as an act of war. an 
attempt to seize the king, &c. It was also held to include 
the crime of the Duke of Norfolk in proposing to marry 
Alary Queen of Scots, which was alleged to bo an open act 
resulting from his desiring Elizaboth's death in his own 
mind, and he was accordingly executed on tliis charge in 
167 2. (2) V iulating tho king's companion, eldest unmarried 
daughter, or eldest son's wife. (8) Levying war against 
the king in his realm, which would also come under the 
first article, hut is hero specified singly. Tho rebellion is 
not taken out of the category of high treason by its being 
levied against tho king's ministers and not against himself, 
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as witness the Earl,, of Essex's condemnation in 1601. | 
Small acts of rebellion are dealt with not as treasons but ' 
as riots, under the Biot Act of 1716. (4) Aiding the 
king's enemies in his realm or elsewhere. (5) Counter- 
feiting the king's great seal or privy seal, or (6) his money, 
including the bringing of false coin into tlie country ; and 
(7) slaying the chancellor, treasurer, or justice while in 
the performance of their duties. Further legislation oc- 
curred in 1382 and in 1397. Many new clauses were added 
under the tyranny of Henry VIII. 's later yeara ; but most of 
these new-fangled treasons were done away with by Edward 
VI. (1647), and a fow still left were finally removed by 
Mary (1653). But in 1659 Eliisabcth, who suilered under 
a ban of illegitimacy (removed by her father in his will), 
and who, a Protestant, succeeded to a Catholic queen, 
found it necessary to add a new form of high treason, 
namely (8) the calling in question of the queen's title. In 
1671 the arrangements for the succession were so ill- 
reccived that the queen invented another new oifence, (9) 
to deny the power of the queen and Parliament to limit 
the succession. In the Act of Settlement (1702), under 
which our present royal family succeeded to the throne in 
3714, it was mndo high treason to (10) hinder the next in 
succession under that Act from occupying the throne upon 
tt vacancy, and in 1707 this hindrance was extended to cover 
the wTiting or printing of anything contesting the right of 
that lawful successor. 

In 1817 the Treason Act of George III. reduced all 
these crimes to four — namely, (1) to eompjisa the de;ith, 
bodily harm, restraint, or dishonour of the king; (2) to levy 
Wiir, or conspire to levy war, against the king to induce 
him to alter his measures, or for the purpose of overawing 
Parliament ; (3) to treat with any foreigners for the inva- 
sion of the king's dominions ; and (4) to write or publish 
or openly make known un expression of such designs. 

Two witnesses to a charge Cf high treason are required 
by the Act of Edward VI. (1662), and those must certify 
to the SJimc act of treason (1696). Copies the indict- 
inent must be given to the accused ten days before trial, 
with a complete list of the witnesses and jury. This 
regulation was made in 1708. Further regulations were 
made in 1800, 1825, and 1842. 

In 1848 all the crimes of high treason, except those 
actually committed against the sovereign, were reduced to 
the rank of tnKASON-FKLONT. Finally, the method of 
death punishment was altered from the brutal “ hanging, 
drawing, and quartering ” (the drawing or disembowelling 
having in many cases taken place during the life of the 
wretched sufferer) to shnple liunging, and the forfeitures 
for treason were abolished. Tlio punishment of death is 
thus now the same for high treason as for murder, and is 
limited to these two crimes. 

The ancient law of Scotlaud in relation to treason dif- 
fered considerably from that of England. Treason was 
deemed to be either proper or statutory. Proper treason 
included crimes committed directly against the sovereign 
or the state ; statutory treason comprclicndcd such acts as, 
though not proper treason, wore, because of their supposed 
mischief or enormity, pnnislied os such by statute. The 
punishment was death, forfeiture, and loss of honour and 
privilege; but it did not involve the revolting details of 
the English law, and on the whole was much milder. By 
7 Anne, c. 21, secs. 1, 23, the English law of treason was 
transfen'od to Scotland in its entirety, both as regards 
punishment and mode of procedure. 

HIGR'WAY, a public way over which tlie right of 
walking, riding, or driving is enjoyed by every subject of 
the kingdom. Such a road is commonly called the “ queen's 
highway," not because of any special right or power pos- 
sessed by the sovereign over the road, but because the 
rights of the public arc secured by the laws of the realm, 
of which laws the sovereign is the nominal guardian. 


There are five kinds of highway distinguished in Eng- 
lish law — ^viz. (1) a foot-way, which may be used by per- 
sons walking or running on foot only ; (2) a horse-way, 
for persons passing on horseback, but which may be used 
by foot passengers as well; (8) a pack and drift way, 
which is open also to pack-horses and for the driving of 
cattle; (4) a caiTiage-way, for leading or driving carts and 
other carriages, always including a foot and horse way, and 
usually, but not necessarily, including a drift-way ; (6) a 
water-way, for ships and boats. 

A highway is created where the owner of any soil has, 
by express words or by some act done or forborne, de- 
clared his intention that the public shall have the use of 
a way over snch soil ; or it may bo created by statute 
under the Inclosure Acts ; or by the necessity of things. 
Whatever may have been the origin of a liighway it cannot 
be destroyed by the owner of the land, for it is a maxim 
of the law, “ once a highway always a highway." This 
does not apply, however, where an old road has been 
stopped up or diverted by the substitution of a new one 
by proper legal authority. Whore land is opened for the 
passing of the public, the latter after a use of a few years 
acquire a right of W'ay, and where an owner desires to 
i-eserve to himself the right of excluding the public, he 
must do some act to show that a temporary permission 
only is granted. A cimmoti method of preserving the 
right of the owner is to close the way against the public 
for one day in every year. In cases where a way is freely 
used by the public for six t)r eight years the law presumes 
a dedication has been made by the owner, and in the case 
of new streets in towns a siiorter period may be sufficient 
to establish a right of way. It is, however, the privilege 
of a landowner to give a limited right of way only — as, 
for instance, to foot passengers and carriages, but not to 
cattle ; or he may prohibit the carriage of particular com- 
modities, such as manure or coals. In the case of a public 
highway, if any obstruction, such as a gate or wall, be placed 
upon it, or if a house be built so as to encroach upon it, 
any passenger has the right to abate or remove the ob- 
struction, and this without notice or ceremony, but no 
more damage may be done than is necessary for such 
abatement or removal. The wrong-doer may also be pro- 
ceeded against by indictment as for a misdemeanour. If 
any tree, bush, or shrub be planted on a public carriage- 
way, or within 16 feet from the centre thereof, without 
tlio permission of tl>e proper authorities, the same must 
be removed upon notice being given by tlie surveyor. In 
tlie same way trees or shrubs that overhang tho public 
highway must not be allowed to encroach upon it to tlie 
detriment of the public, and the owners may be required 
during the projicr seasons of the year to have such trees 
or shrubs pruned, under penalty of a fine for non- 
compliance. Further, it is unlawful for any person to 
ride or drive upon the footpatii of a public highway, or 
to tether cattle upon it; nor may tents be pitched or 
games played upon it ; no rubbish or offensive matter may 
bo placed within 16 feet from the centre of the road, and 
the lighting of fires, tlic firing of guns, pistols, or squibs 
are alike prohibited. Any such offence incurs tlio penalty 
of a fine not exceeding 40/?., which mny be enforced by 
summons before justices. Persons owning or occupying 
land adjacent to a public highway arc prohibited from 
doing anything to tlie detriment of the public using it, 
even by practices bnvful and right in themselves. Thus 
no pit or shaft may bo sunk or steam engine erected within 
25 yards of any can-iage or cart way, unless the same is 
within a house or building, or a sufficient wall or screen is 
erected; nor may ironstone, limestone, bricks, or clay be 
burned within 1 6 yards of any roadway without similar 
protection. Where a highway has become founderous or 
impassable owing to tho overflowing of a river, tho sub- 
sidence of land, or any other cause, the public have the 
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to pans over the adjficcnt land, whether it be culti> 
vated or not, 80 na to avoid the founderoas portion, and 
surh use of the land will be no trespass under the cir- 
cumstances. 

The regulation of highways has frequently been made 
tiio subject of legislation, and the whole subject was dealt 
with in 1 8:i5 by a statute known as the General Highway 
Aet, 5 & 0 Will. IV. c. 50. In this Act minute rules nro 
laid down concerning many of the more important points 
cuiituictcd w'itli the management of highways, and tlio 
authorities are designated who are intrusted with their 
enfon*emcnts. This Act still remains in force, subject to 
the nnieiidinents introduced by subsequent legislation, 
cnihodi<'d in numerous Acts, of which the more important 
are & 20 Viet. c. 61 ; 27 & 2S Viet, c, 101 ; 41 & 42 
Viet. 0. 77. 

In Scotland the law takes notice of three kinds of roads 
— fnot-road^ liorjte-road^ and cart or carriage road. To 
vindicate the right of th(? public to use them possession as 
of right, not by tolerance, must be establislied for forty 
years or tiiiui out of mind, and it must be uninterrupted. 
It may bo vlndieated by any memher of tbtJ public by a 
declaratory action, rormerly numerous Acts wei*e )iasst!d 
for creating and maintaining statutory higliways through- 
out Scotland, but these have now been consolidated into 
one general code, so to s])eak, by tlio Roads and Bridges 
Aet of 1878 (41 & 42 Viet. i. 51), to which reference 
Tinist be made. It may la; stated that a “ public road ” 
dilfers from u ‘‘highway” in h«*ing inaiulabjed by no public 
fund; but in either case it would seem that the property of 
tlio Kolum will in dubiu be held to be in the owner of the 
ground through which the road passes. 

HIL'ARY TICRM^ a name said to bo deiived from 
St. liilurius, bishop of Toitiers, and now applied to the 
English law t^rm, during which the law courts hold their 
sittings at 'Westmiiister in banco. It commences on the 
11th ajid terminates on the 31st of January. 

HXL'BEBRAND, POPE. See Gkisgoicy VII. 

HILL, LORD, a distinguished Engii.*»h general, second 
son of Sir John Hill of Hawkcstoiie, Sliropshire, and a 
nephew of the celebrated preacher, his namesake, was born 
lltli August, 1772. He entered the army as ensign in the 
3(>th Regiment, and w'as aid-dc-camp to Lord IMiilgrave, 
General O’Hara, and Sir I). Hujidas successively. 

On the 1st .January, 1800, he was appointed full colonel, 
and was in active service w ith his regiment in Egypt under 
Sir Ralph Abcrcrciinby. He served in the campaigns of 
1800, 1810, and 1811, under the Hnkc of Wellington, 
and displayed such great talents as a commander that lie 
was made a G.C.B., and elevated to tin* peerage, in 1814. 
lie commanded a division at Waterloo, and aided in the 
final repulse of the French ; in the melee his horse W’as 
shot under liim, and he narrowly escaped w'itli his life. 
In 1827 he declined the oflrer of chief command of the anny 
in India, but succeeded tli< Duke of Wellington as coin- 
mandcr-in-cliief of Ibe w’holt army in 1828. He presided 
at tJie Horse Guards until August, 1842, when failing 
health compidled Jiirn to offer his nisignation, and her 
lilajesty, in recognition of *liis long and faithful sendees, 
raised him to the rank of viscount. He died at his seat of 
Hardwicke Grange, Sliropshire, on the lOtli December, 1842. 

HILL, ROWLAND, a jireacher of eccentric genius 
and apostolic zeal, sijctli son of Sir Rowland Hill of 
Haw’kestone, was born 23rd August, 1744. Educated at 
Eton and St. J<ihn’8, Cambridge, ho was ordained in 1774 
to the curacy of Kingston in Somcrsetsiurc. Having 
Berridgo and Whitfield for his friends he entered upon a 
course of itinerancy, preaching in villages and paying 
religious visits, to prisons and worklmnses. In 1782 he 
laid the first stone of Suri’cy Chapel, London, opened it in 
the following year, and was minister of that favourite place 
of w'orship for fifty years. He was one of the founders of 


the Bible Society, the Tract Sockty, and the London 
Missionary Society. He was also one of the earliest and 
most effective promoters of Sunday schools, and a power- 
ful advocate of vaccination. He was often unable to re- 
strain his drollery in the pulpit, and many anecdotes are 
told of his eccentricities. His preaching was in a stylo 
peculiarly his own. It savoured nothing of art, nothing of 
the schools, hardly anything of study, but all of nature. 
He died 12th April, 1833, and w^as buried under his own 
pulpit at Surrey Chapel. 

HILL, SIR ROWLAND, K,C.B„ founder of the 
system of penny postage, was bom at Kidderminster 3rd 
December, 1706. In 1832 he published his first pamphlet 
of note, entitled “ Home Colonies ; Sketcli of a Plan for tho 
Gradual Extinction of Pauperism, and for the Diminution of 
Crime.” In it w'as broached the scheme, often resuscitated 
siiiee, for the settlcincnt of able-bodied paupers on waste 
lands, by the cultivation of wdiich tho expense of their 
support would be saved to the state ; and the theory W’as 
supported by references to the success of a similar experi- 
ment in the (‘use of the paupers of Holland and Belgium. 
After this Rowland Hill was appoiutcjd secretary of tlm 
South Australian Conimission, and aided in founding tho 
colony of South Australia. It was in 1837 that he printed 
for private circulation his celebrated pamphlet, “ Post- 
oQice Reform; its Importance and Practicability,” and after 
gathering opinions and suggestions lie gave it to the public 
Th«i reforms proposed in the pamphlet included in their 
results increased speed in the delivery of letters, gi’catcr 
facilities for tlieir despatch, and a simplification of tho 
operations of tlu^ post-office. But their chief feature wras 
the establishment of a uniform rate of a penny for each 
half ounce, whatever miglit be the distance traversed by 
the letter. He predicted that by the adoption of his sug- 
gestions, not only would enormous advantages be bestowed 
upon the public, but a net revenue of more flian a million 
sterling w'ould be procured from the post-office. Tow’ards 
the end of 1838 a committee of the House of Commons 
reported in favour of the plan. On the I2lh of July, 1 8.H!>, 
a resolution was carri(*d in the House approving of it, and 
an Act of Parliament embodying it was passed. The 
founder of the new system was appointed by t)»e Treasury, 
at A salary of X1500 a year, to superinteml the ox(*c’utii»n 
of bis plans ; but after three years his services were dis- 
pensed with by the ministry of Sir Robert Peel A public 
testimonial to Mr. Hill was proposed in 1844, and resulted 
in the prcscutatioii to him of the sum of jC1o, 660. In 
1846, on the resumption of offic^c by the Whigs, Rowland 
Hill was appointed secretary to the postmaster -gcjneral, and 
in 1854 sole secretary to the post-office. This situation 
he resigned in February, 1864 ; bnt the full salaiy attached 
to it continued, on account of his vast exertions in postal 
reform, and ho also received a Parliamentary grant of 
£20,000. He had been made a K.C.B. in 1800, and was 
made a D.G.L. (Oxon), in 1864. He died at Hampstead 
27th August, 1879, and w’as buried in Westminster Abbey. 
A bronze statue of Sir Rowland was erected near the Royal 
Exchange, London, in 1883. 

HIMALAY'A MOUNTAINS (the Indian pronun- 
ciation of the w’ord is Jlima'laya'). The Himalayas, liter- 
ally, “ the abode of snow,” from the Sanskrit hima^ frost 
(I.atin /iiemsj winter), and a/aya, dwelling-place, comprise 
a system of stupendous ranges with the loftiest peaks in 
the world. They are (among other names) the Emodus of 
Ptolemy, and extend continuously, |u shape something like 
a hcimitai* with its blade facing south, for a distance of 
1 600 miles along tho northern frontier of India, from tho 
gorge where the Dibong (the connecting link between tho 
Sanpu of Tibet and the Brahmaputra of Hindustan) 
bursts through their main axis, to where the Indus, having 
reached its northommost latitude, turns and pierces through 
the same mountains to enter on its sontherly^courso towards 
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the Arabian Sea. T^o Himalayas form one of the chief 
ranges of Asia, and with tho Knen Lun converge towards 
the Pamir table-land, that mountainous knot whence the 
Tian Shan and tho Hindu-Kush also radiate. With tho 
Kuen Lnn the Himalayas have a closer connection, as 
these two mighty ranges form respectively tho northern 
and southern escarpment of the lofty Tibetan plateau. 
Owing, however, to tho plentiful rainfall on the southern 
slopes of the Himalayas, to which tho rain-clouds are swept 
direct from Iho sea, tho river system formed thereby is 
incomparably the more extensive and plentiful. This may 
account for tho serrated character of the Himalayas as 
contrasted with the sheer wall-Uke face of the Kuen Lnn. 

The most comprehensive view of the Himalayan system 
represents it as composed of tlii'co culminating chains, 
to which tJie names northern, central, and southeni are 
conveniently applied. Tho northern chain is naturally 
divided into a western and mi eastern section, the western 
being known as the Karakorum or Mnztngh, and forming, 
speaking broadly, the \ratcr- parting (though not a com- 
pletely uninterrupted one) between the basins of Lob-Nor 
and the Indus. I'he peaks along this section of the Hima- 
layas frequently attain a height of 25,000 feet, and tho 
chief one (which is as yet unnamed, bnt is distinguished by 
the sign “ K 2 ” in th(i records of the Great Trigonometrical 
Survey) is 28,278 feet high, being second in altitude to 
Mount Kverest. The soutJji‘rn sJ<»pos of the ^luztagh range 
in its northern portion are clothed with enormous glaciers, 
one of which, sketched hy Colonel Godwin Austen (whose 
remarkable surveys in tbese regions have formed the Kosis 
of our tojiographical knowle<lge), attained the length of 36 
miles. From these glaciers issue streams, which, flowing 
south bctw'ecn bare craggy mountains, join the Indus or its 
tributary the Slmyok. To the cast of Lake Manasarow'iir 
a saddle, surmounted by the j\Iariain-la Pass, connects tho 
northern and central ranges. On its eastern side rises the 
Sanpu or Brahmaputra, of which the northern range forms 
the northern watershed as far as to the south of the Sky 
Lake (Itugri-Nur in Memgoliau and Nam-Cho in Tibetan). 

Between the northern and central ranges there runs aii 
Important though subsidiary chain from Mount Kailas near 
I.ake Muuasarowar to the junction of tlie Indus and the 
•Shayok. According to Cunniiighum, who calls it tho Kaihis 
or Gangri range, this chain is 650 miles in length. Its 
peaks average between 10,000 and 20,000 feet in iuight; 
and it is crossed in its northern jiurtion by a nuinher of 
passes which load from the valley of the Indus into that of 
the Shayok. The central chain, in its eastern portion, 
coincides pretty closely with the zone of “ central gneiss,” 
the geological main axis of the Himalayas. This great 
range lias ita commcnrenicnt in tho conspicuous peak 
Nnnga Parbat (“Naked Mountain”), 20,029 feet high, 
W'liich towers conspicuously on the extreme verge of the 
Cashmiriau frontier, above the Indus valley, not far from 
the place where the river enters upon its course through a 
belt of independent territory, beftu-c rejoining the Briti.sh 
frontier above Darband. This lofty moniitain lias been 
seen from Kaiiinagar in Hie Punjab, a distance of 206 miles. 

On its northern side tho range is clothed wdth eiionrions 
glaciers, which drain into the Saiijai Biver; while its 
southern slojies give rise to innny large rivers, which, 
bursting through the southern chain, eventually discharge 
their waters into tho Ganges or Brahmaputra; Foremost 
among these is the Ganges itself. 

Tho peaks of the southern range constitute a series of 
the loftiest mountain suinmits in the known world. Their 
respective heights have been measured w'itli tho utmost 
exactitude by trinngulation from tho plains. Many of 
these exceed 25,000 feet above sea-level, and the highest, 
named Mount Everest after Sir Gt'orge Everest, who w'as 
anrvcyor-gciieral of India from 1880 to 1848, is 29,002 
feet. It was the highest known mountain until 1883, 


when Mr. Graham made some remarkable ascents in the 
Himalayan region, reaching at one point an altitnde of 
28,700 feet, or at least 1700 feet higher than had ever 
before been accomplished, and he states that he there 
observed two peaks, one rnek and one snow, which were 
distinctly loftier. Tho southern range naturally falls into 
three divisions or regions, corresponding, as regards organic 
development, to tha three great zones of the earth, tropical, 
temporato, and arctic. The aggregate breadth of these 
averages about 90 miles, and they gradually increase in 
height from the south, a factor which chiefly determines 
the climate, as for every thousand feet of height gained 
tliere is a diminution of 3 or degrees of Falir. In the 
Punjab, the- transition from the plains to the outer hills 
is marked by a belt of dry, porous ground, seamed by 
numerous gullies or ravines, from 1(H) yards to a mile 
wide, partly covered with long, tufty, jungle grass, which 
is frequented ]>y the black buck or antelope. To the east 
tlie Tarai occupies the same position. This is a belt of 
waste, marshy ground, a fever-stricken region of varying 
breadth, lying below the level of the plains. Tins tract 
aflbrds pasture to innutncrahlo h(^rdR of cows and buffaloes. 
Btwond lies a dry belt of rising-gi*ound, culled Bhaver, 
chiefly of a gravelly and sandy nature, and overgrown 
with a splendid gi-owth of the valuable timber tree callnl 
ml (Shorea rohmln). Next intervenes the fossiliferous 
sandstone riinge, wliicli does not rise moro than from .000 
to 0()0 feet above its iinnu^diate base, but which almost 
uniformly edges tlio Hinialavas from the .IJielnm to Upper 
Assam. The space between these and the slope of the 
Himalayas tlicmselvc‘s is occupied by the duns^ the maris 
(ill N«*pal), and dwnrs (in Uluitan), longitudinal valleys 
of rising-ground, either cultivated or yielding a plentiful 
forest growth. 

The vegetation clothing this region consists of sals, 
sissus, acacias, mimosas, cotton-trees, &c. ; the fauna, 
which to the east is plentiful, includes the elephant, 
rhinoceros, wild bull, buffalo, deer, eagles, with many birds, 
and a variety of reptiles from the lizard to the python. 
In the western part of the middle region forests of Hima- 
layan oak, of ]nm», s])ruce, silver fir, mid of deoflnr ocenpy 
a gi'cut part of the mountain elo]>os, W'hilo other denizens 
of the tcinpcrutc zones, in additiuii to tree rliudodeiidra, 
tea allies, paper and wax trees, occur. Tho more sunny 
parts, where forest trees do not flourish (except where 
rocks jut out), arc well covered with herbage, plants, and 
llowcrs, resembling those of (Nmtral or Southern Europe, 
'riie mure noticeable among the animal types ai‘e bovine 
and caprine antelopes, sun-bears (Helarctos), leopards, and 
'wild cats. The eastern part of the upper region is one 
of the superior conifers, though to the north-west these 
descend to a lower level, while the valleys of the highest 
regions are there occupied by a few fruit-trees, willows, 
and poplars. The cedars and deodars of the Himalayas 
attain inagnilicent proportions; in tlie fcJutlej valley the 
former arc sometimes *10 feet in girth and 200 feet in 
height. The chief representatives of the upper region 
ninong animals are the so-called bison {Bos gaurusX yak, 
musk-deer, wdld goat and sheep, hear, ounce, fox, pheasant, 
partridge, &e. (leuerally speaking, the zoology of the 
llimal.ayns is mneli wider in the multitude of its diverse 
forms (genera and species) tlhan in individuals of the same 
form, and it is remarkably allied to tho zoology of the 
Malayan Islands ; hut as one jiroceeds northwards towards 
the SHOW'S, it approximates to the European types. 

rio fur as is known, the Himalayas exhibit more regularity 
of struetiire tlian the Aljis. Three zones of permanent 
significance can be indicated. On the south there is a con- 
tinuous fringing belt of lower ridges composed of tertiary 
rocks. Betiveeii this marginal zone and the great snowy 
range there lies tliroughont the whole length of the Hima- 
layas, to as far west as tho Sntlej, a broad area some 
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50 miles wide, consisting of irrefinilAr ridges of moderate 
a\'erage elevaiiuiif from 5000 to 8000 feet, some ranging 
up to 12,000, all largely mode np of crystalline metamor- 
))liie rocks, in very obscure relation with some unaltered 
furiiiatjoiis, the latter being for the most part of very un- 
certain age. This great area, characterized by extreme 
complexity of structure, is distinguished as the Lower 
Himalayan region; while the term Central or Tibetan 
division is applied to the groat snowy range, which is 
characterized by several parallel axes of giicissio rocks and 
iiitcrvcniiig synclinal basins of little altered fossiliferous 
formations. 

^lost parts of the Himalayan chains are known to 
contain metallic ores, particularly iron, lead, and copper, 
and of the two former there is no deficiency in the moun- 
taius between the Sutlej and Kali. Salt, borax, and gold 
arc not unfrequent across the frontier. The region of the 
Himalayan mountains forms tiie meeting-ground of the 
Aryan ami Turanian races, the lattin* having in all proba- 
bility invaded India at the innumerable points of access to 
be found along the Himalayan line. The two great stocks 
are in some places curiously intermingled, tliougli generally 
distinguishable. To the extreme north-west arc found the 
Hards, an Aryan race of niouiitaineers, abutting on the 
Pathans or Afghans on the west ; and the Raltis, a race of 
Mohamincdaiiized Tibetans of the Tiiraiiiuii stock, on the 
oast. To this latter stock also belong the (lhampas, a race 
of hardy nomads wandering about the higli level valleys of 
Kupshu, and the Ladakliis, a settled race cultivating the 
valleys of their country. The other Aryan raties Arc tho 
Paharis or mountaineers, the Cashiiiiris, and the Dogras 
and Chibhalis, who inhabit the outer hills. 

HXM'XRA, a city in Sicily, was founded by the Zan- 
clscans of Myluo in Sicily (Strain, vi. 272), and after exist- 
ing for 240 years was destroyed hy the Carthaginians and 
its ornaments carried off. The inhabitants who survived 
established themselves at Tliennsc, near the site of the 
ancient town (Cic., “ In \’'err.,” ii. oo), and enriched their 
new abode with such works of art as they had saved from 
the wreck. Upon the capture of Carthage, Scipio restored 
to tho people of Thermoz, of Cela, and otlier Sicilian towns, 
those monuments of art of which tliey had been plundered 
in tbeir wars with Carthage. 

HISI'XLGO (or Ifimilkoii), a favourite Cartliaginiaii 
name. Many Carthaginian corninanders in the Punic Wars 
hear it, but tho most famous military Hiniileo is the friend 
of Hannibal son of Cisco, who conducted to a successful 
issue the obstinate siege of Agrigeutuni, is.tJ. 400, after 
his colleague Haiinibal Cisco had died. He actually 
attempted to add Syracuse itself to the Carthaginian do- 
minions, defeating Dionysius in a brilliant engagement and 
driving bira into the city ; but hardly bad he settled down 
to the siege than a violent pestilence laid half his aniiy 
sick, and Dionysius, in a vigorous sally pushed on while 
Himilco was powerless, utt i.y crushed him, ii.c. 305. 
He saved his life by a capitnlatiun, wliicli, liowevcr, he felt 
as such a disgrace that ho committed suicide by starvation 
on his return to Carthage. Another Himilco bravely de- 
fended LilybsBum when the Humans attacked Carthaginian 
Sicily, in the first Punic War, ii.c. 250. A third Himilco 
was of great assistance to the great llanuibal some two 
centuries later. Again a Himilco, leading a Carthaginian 
army, appeared before the walls of Syracuse ii.(\ 212 ; but 
this time it was to raise a siege, not to proseento one. 
Tho city was in ^/arthagiidan hands, and the Homans had 
completely invested it. Again the pestilential rnaishes 
lound Syracuse did their work, and Himilco perished with 
a large part of his forces. This was in the second Punic 
War. ^ Another, Himilco (Himilco Phameas) figures shame- 
fully in the third and last Punic War; for being the general 
of the Carthaginian cavalry, he deserted to tho Homans 
with 2200 cavalry, bribed by tho second Scipio Afiicanus 


during his siego of Carthage, B.C. ^49. Thus had each 
war its Himilco. 

A man of the same name made himself nearly as 
interesting to us us his compatriot Hanko. He too sailed 
on a voyage of maritime discovery in the fifth century 
before Christ. Hanno after passing the Pillars of Heraklcs 
(Straits of Gibrultoi*) turned southwards; Himilco did so 
likewise, and sailed directly onwards till he was stopped by 
a windless region, the sea in which was choked with sea- 
weed. Had ho changed bis direction, and was this the 
great bank of seaweed which lies off the Bahamas ? The 
Carthaginians in their jealous commercial spirit kept any 
trading information they acquired as secret as possible, 
and beyond what is mentione<l above not much is known of 
the famous four mouths* voyage which so nearly discovered 
the New World. 

HIND is properly the female of the stag or red-deer,. 
bnt the tenn is also applied to tlio females of other species 
of deer. 

HIN'DI, one of the principal modern languages of India,, 
is the tongue of the Hindus proper, and bears, with Bengali 
and Marhatti, roughly speaking, somewhat the relation to 
the ancient Sanskrit which Italian, Spanish and French do 
to Latin. One of its chief varieties is the Hindustani. 
Hindi is spoken in Northern India. From it several worda 
have passed by importation from our great dependency 
into the common English speech. Such are calico, chintz, 
dimity, jungle, nmsliii, nabob, pagoda, palanquin, pundit, 
rajali, rico, rum, sugar, and toddy. 

JJindy in ancient Persian, and its correlative Sindj in 
Sanskrit, mean dark or black. Hindu corresponds pre- 
cisely to onr darkey.” fan means country ; Ilindaitan 
means therefore Laiiid of the dark race.” 

HINDUSTAN, HINDU ARCHITBCTURIC, DAN* 
GUAGS, &c. Sec India, Indian AuoiiiTKCTUJtK, &c. 

HINDUSTAN'! or URDU, one of tho chief languages 
of India, is a modification of Hindt, having n great infusion 
of Arabic anti Persian words, introduced by Mohammedan 
iiifiuencG. It Is confined to Northern Indio. 

HINGS, a kind t>f joint upon which doors, gates, 
shutters, box-covers, &c., are made to turn in the act of 
opening and shutting. Ilingt^s arc constructed in a great 
variety of forms, but in most of the commoner kinds thi> 
action is that of a hollow cylinder working round a fix(‘d 
central pin. In Collingc’s patent hinges, which are pecu- 
liarly adapted for hanging large heavy doors and gjites, the 
principal rubbing action is between a liollow cap and an 
accurately turned sphc^rc, formed, as it were, upon the cud 
of the pin, a cavity being provided for the reception of a 
supply of oil to lubricate the rubbing surfaces. HedmumPa 
rising hinges are frequently used for banging rooni-dooni 
in lioiiRCs of superior character. In ordinary dour-htngeH 
the hollow cylinder which works round tho axis or central 
pin is divided transversely into two or more portions ; but 
in tlio rising hinges, instead of tho hollow cylinder being 
divided transversely at right angles, it is divided by spiral 
or rather helical lines. The result of this coutrivanco ia 
tliat when the door is opened it is lifted up a little frotn 
tho floor by tho sliding upon one another of the inclined 
helical sni-faces ; so that, although the door may shut very 
close to the floor, it rises when opened to a sufiicient height 
abovo tho floor to allow its lower edge to clear the carpet. 
Other forms of hinges are very numerous, and of late years, 
in imniiection with buildings in the Gothic style of archi- 
tecture, there has been a revival of tho elaborately orna- 
mented mediscval hinges. 

HINNY is a word derived from the Latin hinnire^ to 
neigh, and is used to designate the produce of the horse and 
the slie-ass, as the word mule does the hybrid of the he-ass 
and the mare. The hinny is rare, and though more docile, 
is less v aluable than tho mule. 

HIP and HXF-JOXNT. See Leo. 
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HIPPAB'AVFIN* a c^stalline inflammable substance 
obtained from bippnrio acid by oxidation, bipparin being 
formed at the same time. Hippai'aflin is insoluble in cold 
water, partially soluble in boiling water, and very soluble in 
alcohol and ether. It crystallizes in silky needles, and dis- 
solves in sulphuric acid without decomposition. It melts 
at 200 ® 0. (392® Fahr.}, and at a higher temperature sub- 
limes unchanged. The formula is C 8 H 7 NO 2 . Hipparln 
^so crystallizes in silky needles, is soluble in alcohol and 
ether, and melts at 43 * 7 ® C. ( 114 ® Fahr.) Its formula 
is CgHfiOg. 

BIPPAB'CHUS (HippaTchoi), the first astronomer 
who really made systematic observations, and left behind 
him a digested body of astronomical science. He was bom, 
according to Strabo, at Niceca in Bithynia, and was alive, 
as appears from his observations preserved by Ptolemy, in 
the interval between 1 60 and 125 b.c. ; but neither the year 
of his birth nor of his death is recorded. His astronomi- 
cal observations wore probably commenced in Bithynia, and 
certainly continued at Khodcs; whence he is called by 
some authors the Bithynian, and by others the Rhodian, 
and sumo even suppose two astronomers of the same name, 
which is certaiuly incorrect. The writings attributed to 
Hipparchus are all lost except u commentary on Aratus, 
written probably when lie was young, since he does nut 
mention any of his subsequent discoveries, and the results 
of observation are not so correct us those of his catalogue. 

The remarkable powers of llippureims will appear if it 
is remembered that his astrolabe was pothiiig but an 
armillury sphere, of no great diameter, and with very small 
subdivisious of a degree, as w'eil as that he had neither 
telescojw, vernier, nor micrometer. At this day wo dispute 
about a fraction of a second ; they could not then answer 
for any fraction of a degree, and might bo wrong by a 
whole diameter of the sun or moon. Hipparchus is the 
true foundor of astronomy. He was the first who gave and 
dinnonstrated methods of solving all triangles, whether 
plane or spherical. He constructed a table of chords, of 
which ho made nearly the same use as we now do of our 
tables of sines. Uo made many mure and much better 
observations than his predecessors. Ho established the 
theory of the sun in such a manner that Ptolemy, 263 
years afterwards, found nothing to change. It is true that 
he mistook the inequality of the sun's motion, but it can 
bo shown that his niistake arose from an error of half a 
day ill the time of the solstice. He himself avow’s that ho 
may hove been wrong by a quarter of a day ; and we may 
always safely suppose that, without impeachment of an 
author's intcgidty, his self-love may half the error which 
he is really liable to commit. Ho detennined the iiist 
inequality of the moon (the equation of the centre), and 
Ptolemy found nothing to change in his result *, he gave 
the mean motion of the moon, and that of the apogee and 
nodes, in which the corrections made by Ptolemy were 
slight, and of more than doubtful value. Ho had a 
suspicion of the second inequality (the ovoction); it was 
he who made all the obsci*vations necessary for a dis- 
covciy of which the honour was reserved for Ptolemy. 
He showed that all the hypotheses of his predecessors were 
insufiicient to explain the twofold inequality of the planets; 
he predicted that none would bo successfnl which did not 
combine the two hypotheses of the ezcontric and epicycle. 
He had not the proper observations, becanse they reqoire 
more time than the duration of the longest life ; but ho 
made them ready for his successors. We owe to his 
catalogue the important knowledge of the retrograde 
motion of the equinoctial points. We might, it is true, 
have derived this knowledge from much better observations 
made within the last 100 years ; but we should then have 
had no proof that this motion remains sensibly the same 
through a long conrse of ages; and the observations of 
Hipparchus, by their number and their antiquity, and in 


^ite of tbot errors which we are obliged to admit, ^ve 
important confirmation to one of the f nndamental points of 
astronomy. It is to him that we owe the first discoveiy of 
this phenomenon. Ho also invented the planisphere, or 
the method of describing the starry heavens upon a plane, 
and of deducing the solution of problems in spherical 
astronomy by a method often more exact and convenient 
than that of the globe itself. He is also the father of real 
geography, through the happy idea of marking the position 
of towns in the same manner as that of the stars, by circles 
drawn through the polo perpendicularly to the equator, 
that is, by latitudes and longitudes. His method, by 
means of eclipses, was for a long time the only one by 
which the longitude could he determined; and it is by 
means of the projection of which he was the author that 
we now make our maps of the world and our best geo- 
graphical maps. • 

HIP PA^RION, See 

SIPPOBOS'CA. Sec Fouest-fly. 

HIPPOCAM PUS, MAJOR and MINOR, is the 
name given to two projections from the wall of the ven- 
tricle of the brain. The hippocampus major occurs in the 
middle lobe of the brain, and in the descending cornu 
(horn) of the vciitrirle. The much smaller hippocampus 
minor is famous from its position in the Darwinian con- 
troversy. It occurs in the posterior lobe of the brain. A 
sulcns runs along the floor of the cornu, which arches over 
it, so that it is a^ if it had been driven up from without by 
a blunt tool in the way tliat metals are embossed. As the 
projection is somewhat of the shape of the little fish called 
hippocampns, it receives this name. Now it was long 
alleged, first, that apes liad no posterior lobe, and then, 
when this could be no longer defended, the Inst resonreo 
was the absence of a hippocampus minor. But fm’ther 
examination has shown that all the higher apes have this 
structure in their brains, tbougli the lower apes have 
either no posterior lobe or else a rudimentary one, and 
hence arc withont the hippocampus minor. Therefore this 
structure, of which no one as yet knows the function, so far 
from separating man from the higher apes, is a most marked 
link of coiiiiedion between them. See the whole question 
exhaustively discussed in “Man's Place in Nature” by 
Professor lluxley, P.R.S. (London, 1864), 

HIPPOCAM'PUS. See Sea- house. 

HIPPOCRATES. Sec HirroKUATRS. 

HIP'PODROME (Gr. hippos^ a horse ; and dromos^ a 
racecourse), a large inclosed space set apart by the ancient 
Greeks for their horse and chariot races. There appears 
to have been lit tie •substantial diflerenco between the Greek 
hippodrome and the Roman circus, except that, from the 
Romans nut having been accustomed to allow more than 
four chariots to compete at once, the circus was made much 
narrower than the hippodrome. Bearing this distinctiqj\ 
in mind, and that ilie number of chariots which ran 
necessitated a more complicated arrangement of the car- 
ceres — they being placed along a lino formed like tlio 
prow of a ship, with the apex tow-ards the area, and each 
of the bides 400 feet long — a sufficiently clear conception 
of the form and character of the hippodrome will bo obtained 
by a reference to the article Circus. The term hippodrome^ 
like that of “ circus,” is often used by the exliibitors of 
equestrian performances to signify the tent or building in 
which they appear. 

HIPPOK'RATES or HIPPOC'RATBS. the most 
celebrated physician of antiquity. Ho was bom about the 
middle of the fifth century n.c., in the island of Cos, off 
the south-west corner of Asia Minor, among tlie groups 
of Ionian colonies which made a “ Greater Hellas ” there. 
He was reputed to have lived more than a century, dying 
in Thessaly about b.c. 355. Ho travelled extensivdy in 
Greece, but apparently not elsewhere, though he was warmly 
invited by the Persian king to emigrate and become a 
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member of his court. No actual details ajjfi known of ! 
Hippokratps’ life, but many evidently half-mythical talcs | 
cluster round his name. A larjtc number of treatises re- | 
main bearing liis name — some fifty or sixty, probably only 
a fexv of which are genuine. The whole body, however, 
constituted the gi-ouiidwork of the entire ancient medicine ; 
each succeeding great physician writing a commentary upon 
them. Like so many professors of the healing art, Uippo- 
kraicK was a man of culture and wide attainments, and 
perhaps the best known apophthegm of antiquity is due to 
him, the famous and ever-truo “ Life is short, art is long 
though, as it is so frequently quoted in its Latin form 
( ViM brevis^ ars lortga)^ it rarely gets set down to its true 
Greek source. 

BIPPOKRE'NS or HIPPOCRX^NS fountain of 
the horse'’), a spring at the foot of Mount Ilclieon in Bocotia, 
sa<y'cd to the Muses. The mountain was rising under the 
sway of the song of the Muses, until Poseidon, alarmed, 
bade the w'ingod horse Pegasus strike it with his foot and 
stay it. From the hoof-print Ilippokreno guslied forth. 

BXPPOIi*YTA (JUppolute), Queen of the Amazons 
in the Greek mythology. [See Amazonh. | She derived 
her fierce temperament and her great- strength from her 
father, the god Aros, who gave hci* a magnificent zrnio or 
girdle. Tlie fame of this having reached the daughter of 
Eurystiicus, the latter sent the liero Hcrakles (condemned 
fora lime to do his bidding) to \-resL this gift from the 
Amazonian queen. Hcrakles succeeded in his task [see 
JIekaki.ks]. and according to some aceounls tlie queen 
perished In the fierce combat. 11 'C more ubual tale is, 
however, that Theseus, king of Athens, the friend of 
Heraklos, wishing to try his mettle against these fierce 
wcimeii, fell in love with the queen when he had conquered 
her, and brought her to Athens as his wifi;. Her son was 
the ill-fated lliproi.TTTOs. It is the marriage-feast of 
Theseus and Hippolyta which forms the basis of Shak- 
speare’s “ Midsummer Night’s Dream.” 

Another version of the myth is that Theseus cam’cd off 
Autiopc, llie sister of Hippolyta, and that the latter, at 
the head of the entire tribe of Amazons, Invaded Attica, 
and was with difficulty repulsed. When at length the 
Athenians vanquished her in buttle, she fled to IMegara and 
put an end to her life from shame. 

BIPPOL'YTOS was the hero of one of the saddest 
stories of the Greek mythology, and of one of the grandest 
tragedies of Euripides. He was the son of Hippolyta, 
queen of the Amazons, hy Theseus, king of Athens, and 
was an ardent worshipper of the virgin goddess Artemis. 
After Hippolyta’s death, Theseus married Phaidra (or 
Vhmdrti)^ and she played against her stepson the dishon- 
ourable pai*t of Putiphar’s wife. Ilippolytos, out of regard 
for the peace of mind of his father, kept silent as to 
the unnatural conduct of his stepinotber, Theseus, on 
receiving the sliarncful accusation from her, invoked the 
aid of the god Poseidon to put ^-ut of existence such a vile 
son as ho believed Hippolytos upon his wife’s false talc to 
be — unhappily without confronting him with his accuser. 
As the poor youth was driving by the sea-shore in liis 
chariot, therefore, Poseidon sent a monster from the waves, 
and the frightened horses ran away, ovcrtunicd the chariot, 
and dragged their master after lliem — a frightful death. 
Theseus eventually lcai*nt tbo truth, and Phaidra hung 
herself in her despair. 

HIPPOL'YTUS (JHppolutos)^ abishop and ecclesiasti- 
cal writer of the third century who has acquired importance 
in coiincetion with a treatise discovered in modern times, 
which wjis edited, witli explanations and dissertations, by 
Chevalier Bunsen. Thc^ discovery of tliis treatise was 
Boincwhat remarkable. It was found among vai'ioos other 
MSS. brought from Mount Athos to Paris in 1842, and 
deposited in the royal library there. It was designated as 
a *• Book on all the Heresies,” but without any author’s 


name. M. Emmanuel Miller, a functjpnaiy of the institu- 
tion, was attracted to it by some fragments of Pindar that 
it contained. On examining it ho came to the conclusion 
that it was a lost production of Origen ; and under this 
impression the Oxford University press agreed to publish 
it It appeared in 1851. It was soon after its publica- 
tion carefully studied by Bunsen ; and the conclusion at 
wdiich he arrived regarding it was that it was a genuine 
production of the tliird century, but that its author was 
not Origen but Hippolytus, Various scholars — Dr. Duncker 
and Dr. .Taeobi in Germany, and Dr. Wordsworth in Eng- 
l.and— -confirmed this opinion, which is now generally ac- 
cepted. The character and position of Hippolytus have 
become much bettor known than before in connection with 
the inquiry excited by the recovery of this treatise. He 
was a Bomaii ecclesiastic and bishop of Portus, the harbour 
of Rome on the northern bank of the Tiber, lying opposite 
to the ancient Ostia. In the third century this appears 
to have been a place of some commercial importance and 
of considerable population. The great metropolis of the 
world brought ships from all maritime countries into its 
harbour, and especially many Greek sailors and merchants. 
Among this trading Greek population Hippolytus lived and 
laboured. A Roman ecclesiastic, ho was yet Greek in 
speech, and Greek in his mode of tliought. Tic was a 
disciple of Ircnsens, bishop of Lyons, who again was a dis- 
ciple of Polycarp of Smyrna, who had seen and conversed 
with the apostle John. While occupying nn independent 
position in his 9wn bishopric, he was directly connected 
with the Roman Church as a member of its presbyterial 
council. In the ninth hook of the recovered treatise on 
heresies, Hippolytus gives us a somewhat lively account of 
the religions and ecclesiastical state of Romo in the middle 
of the third century. According to this account it by no 
means presented the picture of unity which many would 
fain attribute to tJje early Roman Church. Two of the 
lioman bishops, Zephyrinus and Callistus, are ucensed of 
favouring the heresy of Noetus— akind of early unitarianism ; 
and it is evident, moreover, that various scandals were 
abroad us to the latter of these bishops. Hippolytus 
appears as an earnest and energetic churchman and defender 
of the faith. The pupil of IrcmeuB, he was the friend and 
precursor of Origen in tlie speculative and critical study of 
Christian doctrine, and in oratorical talent. In his “ Refu- 
tation ” of the heresies of his day he shows an enlightened 
acquaintance with the course of Grecian speculation, as 
well as with the meaning and application of Scripture. 
He was, according to Bunsen, one of the first preachers in 
the Roman Chureli. Before his time preaching had been 
merely a popular exposition of the gospel of the day. He 
enlarged this exposition into the formal homiletic address, 
in which he treated of Christian topics in an elaborate and 
scientific manner. 

BZPPOPB'AS, a genus of ])lants belonging to tlie 
order ELiKA^MACiCA-:. Tlio only species of this genus is 
the HlppophaM rhamnoideit (sea buckthorn or sallow 
thorn), which is a small shrub found on the east and 
south-east coasts of Great Britain and other parts of 
Europe, The acid berries yielded by this plant are f»ftc*ii 
eaten as a salad both in this country and in Franco. "J'his 
plant also yields a colouring matter which is used for 
dyeing yellow. Although in this country the berries are 
innocuous, they seem to exert a deleterious influence, or 
are supposed to do so, in some of the countries of the 
south of Europe. The male and female flowers occur on 
separate plants, the male in catkins, the female in the 
axils of the leaves. The berries are formed by the tubular 
calyx becoming fleshy and inclosing a single seed ; they are 
produced in great abundance, and as they ore of a reddish- 
orange, the plant hak a very showy appearance. Thongh 
generally considered a sea-shore plant, it grows to great 
perfection in the inland parts of England and the Continent. 
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The leaves are narrovi^of a dull green colour on the upper 
surface, and below they are covered over with silvery scaly 
hairs. 

BXFPOPOl^AKUS is a genus of the artiodactyle 
Ungulata, forming the family HippopotamidsB. Only two 
species, both confined to Africa, are now living. Foimerly 
the Hippopotami enjoyed a much wider distribution, as may 
be gathered from the numerous fossil remains occurring in 
the Tertiary beds of Great Britain, Europe, and India. At 
least nine fossil spedes have been described, one of which 
is identical with the common recent species, Hippopotamun 
amphibiut. 

The Common Hippopotamus (^Hippopotamus amphihiwt)^ 
river-horse, or sea-cow, as it is variously called, is found 
in many of Uie rivers of Africa from the Sahara to Gape 
Colony. It is also at times found on the sea-coast. 
This huge unwieldy animal is little inferior in bulk to the 
elephant, though lower in stature, owing to the shortness 
of its thick pillar-like legs. The head is ponderous, ter- 
minated by a large swollen muzzle which covers the array 
of the huge teeth when the month is closed, and the 
gi*cat thick lips are studded with wire-liko bristles. The 
mouth is wide, the nostrils open on the top of the muzzle, 
and the small eyes are situated high on the head; hence 
by raising only a small section of the head above the 
surface of the water, the animal can breathe and look 
around, the body remaining submerged. The month is 
furnished with forty teeth, tlicrc being eight incisors, four 
canines, sixteen premolars, and twelve molars. The in- 
ferior incisors project horizontally forwards, the central 
pair being the longer. The w'orn crowns of the large 



canines arc perfectly smooth and opposed vertically. Tlicso 
tusks are enormous, those in the lower jaw cnndng upwards 
like the tusks of a boar. The molars are crowned with two 
pairs of hold elevations which wear down by attrition, when 
the fonn of a trefoil is exhibited on their crowns. The 
prcraolars are conical. There are four toes on each foot, 
neaily equal and armed with small hoofs. Aquatic plants, 
and especially grasses, constitute the bulk of the food of 
these animals. The hide is of immense thickness, being 
upwards of 2 inches deep on the back and sides; it is 
extremely dense, and is manufactured by the natives of 
various districts, both of northern and southern Africa, 
into shields, whips or scourges, and other articles. Be- 
tween the skin and the flesh a layer of fat Intervenes, 
which is salted and eaten os a delicacy by the Dutch 
colonists of South Africa, by whom it is termed 8ea-cow*s 
apeok (bacon). The flesh also is said to bo excellent. The 
tusks are especially valuable for making artificial twth. 

',The general colour of tlie hippopotamus is dusky brownish- 
red, passing on the sides and limbs into a light purple red 
or brown ; the under ports, the lips, and the eyelids are 
light wood brown, ^ with a tinge of flesh colour ; the hinder 
quarters are freckled with spots of dusky brown. The 
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hairs which fringe the tail and cars are black, the bristles 
on the muzzle yellowish-brown. A full grown hippopo- 
tamus attains a length of 12 feet, while the girth of its 
body scarcely measures less ; it stands about 5 feet high at 
the shoulders. . The male considerably exceeds the female 
in size. A single young one is produced at a birth. 

The hippopotamus is gregarious, and to a great extent 
nocturnal in its habits ; during the day it remains under 
its fluid canopy, rising every five or six minutes for the 
purpose of respiration. At night it comes on land to 
feed, at least in districts fully inhabited by man, and often 
travels to a considerable distance in quest of some favourite 
diet. It visits the plantations of gi'ain, trampling clown os 
mucli as it consumes, and doing great damage. It is an 
expert diver and swimmer, while its speed on land is 
astonishing considering its unwieldy frame and the short- 
ness of its legs. The hippopobimus is wary and indisposed 
to act on the oflinisivo, yet, in districts where the sound of 
a rifle is seldom heard, it shows but little fear of man. 
When attacked and wounded, the hippopotaixyis becomes 
exceedingly furious, and, if on land, rushes open-mouthed 
on its aggressor. But tlie danger from the vengeance of 
this animal to boats and their crow on the water is far 
greater. Among the various modes of destroying this 
persecuted animal tliat of shooting them is of course the 
most effective; ncverliiclcss, the sport is attended with 
much difliculty, ns when in the water they are only 
vulnerable immediately behind the ear. The ordinaiy 
weapon employed by the native hunters is a harpoon 
attached to a line. On land the harpoon is also employed 
us tlio principal part of a trap called the downfall.** 
The instrument, loaded with heavy weights, is suspended 
from the bough of a tree, and is in connection with a 
string below, which being touched by the beast causes the 
weapon to descend on its head. The hippopotamus is also 
taken in pitfalls. 

We need nut attempt a laboured exposition to prove tliat 
the hippopotamus was known to the ancients, although it 
may be admitted that some of the descriptions of the older 
writers, as Herodotus, Aristotle, Diodorus, and others, arc 
moi-e or less Incorrect. 8cauru8, during his ecdilcship, 
exhibited one of these animals at Borne. Augustus ex- 
hibited one on his triumph over Cleopatra, and at subse- 
quent p(;riods under the later emperors they were introduced 
into tlie Roman amphitheatre. Comiuodus showed five on 
one occasion. Thu hippopotamus is very tolerably delineated 
on the Prsencstine Pavement. 

The first hippopotamus seen in Europe in modem times 
was brought to tho London Zoological Gardens in 1850, 
where he lived till his death in 1878. In 1858 a female 
was obtained, but produced no oflspring till 1871 ; the 
two calves bom in that year (tho second after an interval 
of nine months) both died; but a female calf was bom. 
towards the end of 1872, and the society has since acquired 
a young male. 

The Liberian Hippopotamus (Hippopotxtmus Uheriensis)^ 
a native of tho west coast of Africa, is exceedingly rare. 
One of its distinguishing peculiarities eunsists in the 
presence of only two incisor teeth in the lower jaw. It 
is much smaller than the common species. 

HXPPU'RZC ACID, an acid found in the urine of 
horses, oxen, and other herbivorons animals; it is also 
found to a less extent in human urine. It is obtained by 
evaporating tho urine of the horse to a small bulk and 
acidifying with hydrochloric acid, which throws it down 
as a brown powder. It can also be made artificially from 
benzoic acid by heating it with glycocine. Benzoic acid 
and quinic acid are both converted into hippuric add in 
the animal economy. It is obtained in large colonrless 
prisms, soluble in cold water, very solnble in boBing water 
and in alcohol, but not in ether. It boils at 240** O. (464° 
Fobr.), decomposing into benzoic acid and benzonitrile. 



HIPrURIS. 


178 


HISTORY. 


Tho formula is C«II«N 03 . It is monobasic, and foms a 
^rcat number of salts of doiinito character, called hippu- 
rates. These are mostly crystalline and soluble in water ; 
those of iron, silver, and mercury aro white insoluble pre- 
cipitates. All the hippurates, when fused with potash, give 
oif ammonia and benzene. There are a number of conju- 
gated hippuric acids, of which chloroliippuric, nitrohippuric, 
and Bulphohippuric acids are the best known. These all 
form a great variety of salts. 

Hippuric ether or hippurate of ethyl (CjiHisNOa) is 
a crystalline body, soluble in alcohol, and melting at 44^ C. 
(111° Fahr.) Hippurate of methyl (CjoIInNOa) is a some- 
what similar body. 

HlPPU^mS, a genus of plants belonging to the order 
HALOiL\aifi.ij:. 'J'lirco species of this genus havo been 
described. Of those Ilippuris vulgaris (the common 
marc's tail) is found abundantly throughout Europe and 
North America. It is found in ditches and lakes, and is 
very common in Great Britain in stagnant waters and slow' 
streams. 

BXPPURIT'IDiE is a rcinaikable family of fossil 
molluscs exclusively confined to the cretaceous strata. 
So abundant are species of this family in rocks of the 
cretaceous era in tho south of Franco, Sjjain, Sicily, 
Greece, and other countries bordering the Mediterranean, 
that tho name llippurite limestone has been a]>plicd to 
these strata. Tho llippurltidm are “ tho most problematic 
of all fossils; there are no recent bhells which can bo 
supposed to belong to the same family, end the condition 
in which they usually occur has involved them in greater 
obscurity.” They have been variously as.signed to tho 
corals, the annelid worms, the cirripeds, and tho bruebio- 
pods and cephalopods among molluscK, Their true nature 
was determined by Dr. S. F. Woodward. Tho characters 
which dcteriiune their position among tho lamcllibranchiatc 
molluscs ho gives as follow's : — 

1. Tho shell is composed of three distinct layers. 

2. They are essentially unHymmetrical and right-aud- 
loft valvcd. 

8 . The sculpturing of the valves is dissimilar. 

4. Tliei*e is evidence of a lai'gtj internal ligament. 

5. The hinge- teeth nro developed from the free valve. 

0 . The muscular impressions are two only. 

7. Tlicre is a distinct pallial line. 

In the Hippurilidoi the valves of the shell are >’617 
unequal ; the lower valve, by which the animal was fixed 
to the rocks, is very large and conical ; it was closed by a 
small free valve. The principal genera are — Uippurifes, 
with thirty spt'cies; Radiolites, with forty-two species; 
an d Cap rina, with ten species. 

BXR'CXC ACID, an oily acid of uncertain composition, 
obtained by Chovreul from mutton suet, and to winch the 
peculiai* odour of that article is attributed. It is slightly 
soluble in water, and for is soluble salt.s with potash and 
baijta. 

HXBXNG is the contract by which property or labour 
is employed for a limited time for some consideration or 
reward. In Roman law four kinds of hiring were dis- 
tinguished-^!) of a thing for use ; ( 2 ) of work and labour ; 
(3) of services for taking care of a thing ; ( 4 ) of carriage 
of goods. The term can hardly be described as strictly 
teohnical, except perhaps in the cases where the services 
of a man or the use of a thing for a limited period are 
engaged, and tho various kinds of hiring aro separately con- 
sidered ii. I his work in tho articles Bailment, Cahkieb, 
BonaiNGs, Landlord and Tenant, &c. 

BIKNANT' LXBKBSTOXnC occurs in the Bala Beds. 
U crops out betw'ceu Bala and Dinas-Mowddwy and in the 
Nirnant valley some distance above the Bala limestone. 

^ i. ^ pisolitic limestone, containing tho fossils 
Hirurnttensis, Ovthis sagUtifera, Ac., Area, and 


BZBXJDZ'MXA is an order of Annelida comprising* 
the worms, to which the name Leecu is given. 

BISPAKIO'ZiA. See Hayti. 

BIS'SABLl]^ a hill in tho plain of Troy, in tho* 
north-east of Asia Minor, close to the southern month of 
the Hellespont, which Dr. Schliemann declares to be the- 
acropolis of the ancient Troy. In his account of the re- 
markable excavations conducted by him (“ Ilios,” 1880) 
Dr. Schliemann distinguishes five prehisWic cities and 
two historic : — (1) Remains of the week Ilium, rcacliing^ 
down to about 0 feet below the surface ; (2) below this a 
Lydian city. Then (3) fifth prehistoric city; (4) fourth 
prehistoric city; (5) third prehistoric city; (6) second 
prehistoric city ; (7) first prehistoric city, founded on thfr 
native rock, about 52 feet below the surface, and about 
59 } feet above the present level of the plain. 

In 1882 the excavations at Hissarlik wero studied by 
two eminent architects, whoso services Dr. Schliemann 
specially engaged for that purpose — Dr. Wilhelm Dorp- 
feld, who for live years was at the head of tho technical 
works of tho German excavations at Olympia, and Dr. 
Joseph Hiifler. 

Dr. Dcirpfcld distinguishes — (a) The Greek Ilium of 
the latest or Roman age, down to the same depth at which, 
according to “ Ilios,” even the earliest traces of the Greek 
Ilium cease. (5) Remains of a town wdiich, like a, was 
nut confined to the mound of Hissarlik, but extended over 
tho adjacent plateau — probably the Greek Ilium of Mace- 
donian age, taken by Fimbria in 85 i».C. (c) Remains of 

a town probably confined to the mound. Greek Ilium of 
earlier age, taken* by Charidemus aboat 359 n.c. d. Re- 
mains of a smaller town, or rather of a village, confined Id 
the mound, e. Remains of a large town, wbich extended 
over the plateau, and had only a few large buildings on tho 
mound, its acropolis. Possibly Troy, f A few remains- 
of buildings which may represent a town distinct from c; 
the reasons for thinking it distinct being that some hulld- 
iiigs of c are above it, and that the ground on which e 
stands appears to have been carefully levelled. 

BISTOL'OGY (Gr, histos, a tissue; logos^ a discourse), 
the name given to the doctrine of tho tissues which make 
up the difierent organs of tho animal frame. In fact it is 
the microscopical study of anatomy. Professor Schwann^ 
classifies the fundamental tissues of the human body as 
follows : — (1) Simple membrane — examples, walls of cells, 
capsule of lens of the eye, Ac. ; (2) fibrous tissue — ex- 
amples, white and yellow fibrous tissue, elastic tissue, Ac.;. 
(3) cellular tissue— examples, cartilage, fat, gray nerve- 
matter, Ac.; (4) sclerous or hard tissue— examples, bone, 
teeth, Ac. ; (5) compound membranes — examples, mucous- 
membrane, skin, synovial membranes, Ac. ; (6) compound 
tissue — examples, nerves, muscles, and fibro-cartilage. 
These, and the many subdivisions of each branch, fall to. 
be considered by the histologist. 

BZSTOBY. Tho present age has seen, and is seeing, 
the most remarkable outburst of historical labour that tlia 
world has ever witnessed. The Oriental works of Rawlin- 
soii, Ac., the Greek histories of Grote and of Curtins, the 
Roman histories of Mommsen and Ihne, with their prede- 
cessors by Arnold and Merivale, tho church histories of 
Milman and Ranke, the French histories of Michelet and 
Martin, and finally tho works on our own historical past, 
such as Carlyle's “Oliver Cromwell,'' Freeman's “Normom 
Conquest,” Macaulay's “ History of James II. and William 
HI.,” Gardiner's series of works on tho earlier Stuarts, 
Froudo's on the Tudors, Green’s unrivalled “ Short History 
of tho English People,” aro of themselves amply sufiicient 
to bear oat this statement. Macaulay began the new' 
method, Carlyle with bis “French Revolution” marked 
its f^catest splendour, and with his “Frederick the Great*' 
attained its most colossal achievement.. Further, a new 
solvent has been discovered in our own day ; mysteries of 
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international aflUnity^itherto dimly guessed at are now 
detected and aiudyzjsd by our linguists, with the penetra- 
tive aid of comparative philology, to the great benefit of 
the consdontiouB historian. The comparative mythologists 
also represent another new force in historic^ analysis. 
The passion for real historical research goes yet deeper. 
Nothing is to be taken for granted ; contemporary evidence 
is to be procured at any cost; hearsay is discountenanced 
on all hands. The admirable collection of our ancient 
chronicles and national records published under the Master 
of the Rolls, the work of the Early English Text Society, 
of the Camden Society, &c., arc remarkable instances of 
tins laudable activity among genuine sonrees. Reprints 
of ancient chronicles find a ready market now, even with 
Iho general public. Half a century ago they would have 
been read but by a handful of scholars. 

But the spirit infused into this splendid mass of work 
is what renders it so distinctive as to warrant us in claim- 
ing it as a new departure. It breathes in the few words 
with which Green introduces his “Short History of the 
English People,” a book which, tliough of moderate size 
aii(l thoroughly popular in style, at one step placed its 
author in the forefront of our national historians. Green 
^ays, repeating and lUTiplifying the words of Macaulay used 
nt the l)eginning of his own history, “ It is u history, not 
(•f English kings or English conquests, but of the English 
people, • . . Whatever its worth may be, I have striven 
throughout that it should never sink into a drurn-and- 
trumpet history. It is the reproach of liistoriniis that 
they have too often turned history into a mere record of 
the bntcheiy of men by their fellow-men. But war plays 
a small part in the real story of European nations, and in 
that of England its part is smaller than in any other. 

. . . If some of the conventional figures of military 

and political history occuj)y in my pages less than the 
^puco usually given them, it is because 1 have had to find 
a place for figures little heeded in common histoi7 — the 
figures of the missionary, the poet, the printer, the mcr- 
cliJiut, or the philosopher.” 

Our greatest historian of the century, Thomas Carlyle, 
is never weary of enforcing this text, both by homily 
and by the most wonderful work ever done in that line. 
“What good is it to me,” he asks in one of his essays 
(“Boswc11*b Life of Johnson”), “to have dinned into my 
cars that a man named George HI. was bom and bred up, 
and a man named George II. died ; that Walpole, and the 
Pelhams, and Chatham, and Rockingham, and Shclbnrne, 
and North, with their coalition or their separation minis- 
tries, all ousted one another, and vehemently scrambled 
for the thing they called the rudder of government ? . . • 
The thing I want to see is not court calendars and Parlia- 
mentary registers, but the life of man in England ; what 
man did, thought, suffered, enjoyed ; the form, and espe- 
cially the spirit, of their terrestrial existence — ^its outward 
environment, its inward principle, how and what it was, 
whence it proceeded, whither it was tending.” 

Not tiiat Carlyle, of all men the most voracious of facts, 
even the most trifling, if tliey toll upon his immediate 
object, is to be held as herein recommending the nerveless 
stuff onr fathers called philosophical histoiy.” His own 
works bristle with facts. But they are all subordinated 
to his purpose ; and his purpose, like that of all the great 
historians we have named, is to use history as a groat moral 
force, to extract from it the practical teachings it holds for 
us, to profit by the painful experiences of our ancestors 
that wo may avoid them for onrselves, to learn to see with 
their eyes that we may hereafter use our own to the better 
advantage, and the like. History, as a colieotion of tales, 
is well called by him in derision dryaeduti; the “Arabian 
Nights” or the “Hitopadosa” excel it by far. But his- 
tory as a divine book of revelations, whereof a chapter 
is completed from epoch to epoch, with great men for its 


Inspired texts, is of all studies the most elevated and the 
most interesting. Pope has wisely said — 

** The proper study of mankind is man.” 

The old patriotic style of history has died out. Historians 
now treat their subject in such a way as to show of what 
intei-est a certiun group of events happening to a certain 
group of men were to the whole brotherhood of man. In 
one word, history has taken its true stand-point as phi- 
loBophy teaching by experience. 

To a free nation with an clastic constitution, such os 
our own, history is of all studies perhaps the most imme- 
diately profitable ; because we arc in that happy condition 
of being able to benefit by its teachings, whatever they are. 
Tins consideration also adds to the need of absolute vera- 
city in historians. When we find, for instance, Hums 
telling as gennino history the tale of JEthelwald — sent to 
court .®lfthryth (Elfrida) for the English King Edgar, 
and basely manying her himself (telling the king she was 
unworthy), wdiereupon the king on discovering the fraud 
kills the faithless caldonnnn at a hunting party — and 
when wc find on referring to Hume's authority, William of 
Malmesbury, that the old chronicler simply gives the tale 
because it is interesting in itself, expressly saying that it 
lias no authenticity bc}oud traditional ballads, centuries 
old even in his day, ivit nevermore feel quite safe witli 
Humo as our guide. William, writing in Stephen’s troubled 
times, has more of the true hi.storian’s fidelity, with all 
his gaiTulousness, than the all-accomplished scholar of the 
eighteenth century. But when, on the other hand, wo find 
such splendid and complete veracity, as in the great his- 
torian of our own day, who, setting out to show his view 
of the true method of government (that is, to put “ your 
ablest man,” your national liero, at the helm of the state, 
and w’holly intrust the vessel to his care), succeeds with 
the vast majority of Englishmen in elevating Cromwell to 
his tme position of national hero, hut succeeds also in de- 
molishing his OW'D argument by his own all-powerful facts — 
when we find him, to most minds, irresistibly demonstrating 
the futility of a tyranny, even the tyranny of a hero and a 
true statesman and patriot such as Oliver Cromwell, then 
we feel the true grandeur and many-sidedness of liiston', 
and fear nut to trust implicitly to a guide who thus fairly 
places before us materials wherewith to fonn our opinion. 
Whether it shall coincide with his opinion or not is onr affair, 
not his : but it is onr first demand of him that ho shall not 
bias the facts knowingly, neitlier by misstatement nor con- 
cealment. 

Not even a Carlyle can make the t3TaDny of one man, 
even of a Cromwell, palatable to Englishmen. On the 
other hand, in depicting the terrors of the tyranny of the 
mob in his “ French Revolution,” Carlyle cjirries eveiy Eng- 
lishman with him. From Grotc and Mommsen, again, we 
learn what crushing tyranny can arise under the various 
fonns of uncontrolled oligarchy, whether by dtizeus or by 
cities, such as were known to the ancient worlds of Greece 
and Rome ; and from Milman we gather the stifling nature 
of the tyranny of a powerful and irresponsible priestly 
despotism, or we learn the opposite evils of a church serv- 
ing the base and temporary needs of some imperious 
master who has her for the moment in his power. If we 
combine tlio reading of Mommsen (“ Rome ”) with that of 
Cailylo (“French Revolution”) wo can see readily enough 
that it is impossible permanently to keep masses of men 
from influencing tlie government, and that if they are to do 
so they had better do it openly and legally. When they are 
refused this, we get the typical government of Russia — a 
despotism tempered by assassination,” or we get t|ie terrible 
general conflagration and overthrow and wUd min Carlyle 
bos told of France. But the admission of the whole people 
to some sort of elective franchise, as Mommsen shows with 
ancient Rome, is an cosy thing when done, though it may 
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look /ull of terrors before it is attempted. The danger 
has ahvajH lain not in tliu extension of the franchise, but 
in the excited tempers (resulting in “secessions of the 
plebs” or in “National Conventions” or in “Nihilist” 
movements, as the case may be) wliich arc aroused during 
tho struggle for it. 

As regards modern historical methods they will be found 
to resolve themselves into two. The first is to take a 
principle or a group of principles, and trace their develop- 
ment, as Buckle has done in his stupendous fragment on 
the “ History of Civilization,” or Lecky in his “History of 
European J^l orals.” The second is tf> keep pace with the 
general movement of tlio epoch under consideration by 
Bclocting certain points round which events gnmp them- 
selves in masses — minor facts round some central fact — 
and thus leaping from height to height while preserving an 
ample view over tho wliole plain beneath. Tlio selection 
of such suitable stations whence to look down upon the 
rapidly shifting scene beneath is the great difficulty of the 
historian; he has often to disregard strict chronological 
sequence — to defer liere, to accelerate there ; but ever to 
bo sure that fronj the next lialting-plaee the view shall be 
such as to embrace what was perforce passed over in the last. 
This selection is not to be governed by rules, it is an 
nflair of genius. Thus it is that Carlyle's prose epic, “Tho 
Erencli Eevohition,” bounds along w'ith irresistible force. 
Wo are w’liirlcd through thai. stormy time, but we miss 
nothing of importance by the way. 

Such points of view arc airorded vci*y frequently by 
biographies, and consequently wc find our great iiistoriaiis 
all of them great biographers. S(» much gathers round one 
man, and he sometimes by no means the official figure-head 
of his time, that in many places this is the best method of 
historical teaching. Macaulay adopted it with tho most 
unqualified success. His essayb— Burleigh, Walpole, Cliat- 
liara, Clive, Hastings, Temph*, &e. — are perhaps even more 
read than his history. In fact, history is but the essence 
of innumerable biograpliies, or to use a ]Jiirasc of Cailyle’s, it 
is tho “universal autohiogra 2 }hy of mankind the message 
from the past to every man. Y<*t Iiow often have wc been 
minoycd by talcs of Alfred and the cakes, of Dunstan and 
the devil, and tho like, filling the pages of our books with 
mere unsupported legend, while what >ve want to know is 
how the one built up the state and the other the church. 
And how often do we get downright perversions of histori- 
cal accuracy, whether sheer falsehoods, as the massacre of 
tho W'clsh bards by Edward I., or specimens of the logical 
fallacy of ignoratio clencki, such as tbe glorification of 
William Wallace or the early part of the Bruce’s career 
to the implied detriment of the noble and chivalrous 
Edward. Or wo have the victories of Crccy and Poitiers 
enlarged upon until it seems as if the n*igii of ICdward III. 
were a reign of military advantage, Instead of being, as it 
was, a reign of constant loss, wherein whole countiies and 
provinces slipped away fn i England with the one solitary 
town of Calais to sh»’w as a counterpoise. 

In correcting such errors many of our later historians 
take a wide sweep. Tell’s apple hjis had to give way amidst 
the universal regret, and iienccforth disappears from his- 
tory; and Richard Crookback is found to be vouched for as 
a finely made man, the fitting brother of the handsome 
Edward IV., by an oye-witness who told Stow tho anti- 
quary of Hie fact, &c. Allowances of this kind, from the 
partiality of friends in tho one case, or the equally gross 
miimosity c* foes in the other, have perpetually to bo made. 
In fact the present tendency is to be rather too ruthless in 
this particular. The greatest ingenuity is required to sift 
out what ^ains of truth may lie in these myths and 
legends. 'The myths surrounding the Emperor Karl the 
Ureal (Cliarlemagnc) are an excellently knotty example. 
^ regards the earliest legendary history of a country, we 
have on tho one side the school of Groto, which refuses to 


!cc any historical value in the tales, Und on the other the 
school of Freeman, which endeavours cautiously to find 

t tlie historic basis, often very slight, on which tliey are 
founded. 

■‘Such is the grand sacred Epos, or Bible, of World- 
History; infinite in meaning os the Divine Mind it em- 
blems ; wherein he Is wise that can read here a line and 
there a line ” (Carlyle, “ Cagliostro ”). 

HISTBIO^NSS, pantomimic actors among the ancient 
Romans, who were considered as inferior to the perfonners 
of the regular drama. Hence was derived the term /<w- 
fnVmec, as applied to the modem stage. 

HXTCBSS and BBNBS are varieties of what lands- 
men call by tho general term knot. They serve to fasten 
one rope to another rope, or to a piece of timber, a mast, a 
ring, &e. Their nature and office is more fully described 
under Knot. 

HITCH'IN, a market-town of England in the county 
of Hertford, beautifully situated at the foot of a steep hill 
belonging to the Chiltera range, 32 miles from London by 
the Great Northern Railway, and 14J N.W. from Hertford. 
Tho town consists of several streets, and has in recent 
years been wonderfully improved in appearance, a largo 
number of new hnuses having been built in the vicinity 
of the railway station. A good supply of water has also 
been obtained. Tho principal tnule is in corn and malt. 
Straw-plait is made, and there are some breweries. The 
church is a handsome edifice, built npon tho foundations 
of a more ancient structure. Tho south porch is a re- 
markably fine specimen of Gothic architecture in the Per- 
pendicular style, and there is a font of the same character ; 
also numerous sepulchral monuments and brasses. The 
whole bnilding has been restored, and a new church was 
erected in 1836 at the expense of the Rev. G, Gainsford. 
There are place's of worship for all dcnoniinations of dis- 
senters, and a cemetery, seven acres in extent The town 
also contains a modern town-hall, corn exchange, mfinnary 
for North Herts and South Bedfordshire, workmen’s hall, 
with a large room for meetings, news-rooms, &c., and boine 
good schools. Near the town are some lavnndar farms. The 
name of Hitchiii is derived from the Saxon Jlicce or llitche. 
The population in 1881 w'as 8434. 

HZTOPABB'SA (Sansk. hita^ good ; vpadeFa^ advice) 
is the charming collection of fables in the ancient San- 
skrit which, or to speak more correctly, the originals of 
which, permeate the folk-lore and fairy tales of the wliole 
Aryan family of nations. The Hitopadesa hears marks of a 
comparatively late date upon it, in fact it is founded upon 
the older collection of the Pancha Tantra, but the fables 
themselves arc probably of vast antiquity. They are some 
of them told even in the Mahahharata. The tales are 
connected by a throad of narrative, which gives tlicm a 
purpose, namely, tbe instruction by a certain Vishnu-Sarman 
of unruly princes who cannot be directly taught, but who 
prove amenable to tlie subtle innuendos of his appropriate 
fables. Also, in true Oriental fashion, one tale grows out 
of another, or forms an episode to another in tlie most 
elegant and unconstrained manner — a method repeated 
many centuries later, but with equal success and charm, 
in tho “ Arabian Nights.” Every now and again the gist 
of what has gone before is summed up hi a pithy and 
sententious moral, so that there shall be no doubt about 
the true application of tho suggested teaching. Tho best 
edition of the Hitopadesa iu tho original is that of Sclilegel 
(Bonn, 1829). English translations are those of Sir W, 
Jo nes (18 07), and Johnson (1848). 

Hnnc. See Bbr. 

HLID'SKXALP (“ swaying gate”), the throne of Odin 
and his consort Frigga, placed on an eminence so high 
above Asgard (the Norse Olympus) that tho All-Father 
could thence descry tho whole universe and overlook the 
doings of gods, men, elves, and giants alike. 
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HOANO-aOorligxi.OWBZVSR. See China. 
HOAR-FSOSTt a cougelatioii of moisture, formed by 
the temperature of the atmosphere suddenly fuJKng below 
the freezing-point (82° Fahr.); or by the sudden refrigera- 
tion of substances by which their surface moisture is con- 
verted into icy particles. Perhaps the face of nature never 
assumes a more picturesque or pleasing appearance than 
on the mornings of a strong hoar-frost, when the fogs have 
disappeared and the bright azure sky gleams over the 
productions of the earth. Bnt on the return of the plar 
warmth the scene rapidly changes, and the spicular and 
gi-anular particles of which icy dew is composed are gi^adn- 
ally transfomed to their original moisture. The greatest 
deposition of hoar-frost occurs in broad valleys, open to 
a wide expanse of sky for radiation. 

Tho circumstances of terrestrial radiation, chiefly, but 
not exclusively, nocturnal, under which the aqueous vapour 
of the atniosphero becomes condensed upon the bodies in 
contact with it, are discussed and explained at some 
length in tho article Dew. If the temperature of those 
bodies be reduced below tlio freezing point of water hoar- 
frost is produced, the most characteristic form of which 
diflers from dew only “by being frozen in the moment 
of deposition, and therefore accreting in crystalline spic- 
uloe.” But it occasionally happens that after the globules 
of w'utcr constituting dew have been deposited they arc 
frozen, and become another form of hoar-frost. This 
latter is tiiily frozen dew, but the popular description of 
true hoar-frost as frozen dew is totally inaccurate. It 
is water deposited in the solid form, not water deposited 
as such and then frozen. The latter, if it is frozen rain, 
or a frozen wet surface, takes the dangerous form, happily 
rare iu England, of Vkrolas. 

From a series of experiments on tbe formation of hoar- 
frost oil various substances, made at the Greenwich Obser- 
vatory, it was found tliat the spikes of hoar-frost increased 
ill iiiaguitudo in proportion to their distance from the root or 
stem of grass and leaves, and that tlie vegetable heat in 
that region of the plant counteracted the reduction of tem- 
perature by Radiation. Glass raised an inch high above the 
ground was covered with spikes one-sixteenth of an inch 
in length, and all arranged horizontally at the edges. On 
metals, such ns copper, lead, zinc, tin, iron, &c., there were 
neither lami'iic nor spikes of any kind ; but tin, raised an 
inch high, was a little wiiitciicd at tlio edges. On sand 
there were spikes ono-fonrth of an inch in length. Chalk 
was covered with a mass of spikes of about the same length. 
Of cotton wool every fibre was incrusted with a beautiful 
fringe of hoar-frost, and there w'erc also a few spikes of 
ice. Itaw wool was richly clustered ou each fibre, so as 
to be about six times its own size ; the spikes were three- 
fourths of an incli in length, and piled one upon another. 
Sawdnst was veiy beautifully covered with spiculie in fans, 
formed by several spikes emanating from tho same point 
at nil angles greater than 80 degrees witli the horizon. These 
spikes were connected with each other by lateral spikes or 
bands, the whole forming tho appearance of u fan, whoso 
extent was 120 degrees. 

In England, oven in the mildest parts, vegetation is 
liable to bo afiected at night, from the influence of radia- 
tion, by a temperature below the freezing point of water 
every month of the year, even in July and August ; and 
spring vegetation is often chocked by hoar-frost, unless 
the productions arc protected by slight layers of straw or 
a fire lighted to windward during cold clear .nights, tho 
smoke of which, hovering above the plants, checks tho 
radiation, which is the cause of tlio hoar-frost. 

Tho aspect of our windows on a frosty morning (Plate 
II.) is very familiar to all of us. Some of the lovely 
feathering forms which hoar-frost takes upon fiAt surfaces, 
such as window-panes, are shown in Plate I., figs. 1-10. 
But along an edge, as the edge of a blade of grass, &c., hoar- 


frost takes tlic spicular form already spoken of; along the 
top edges of the post and tho edges of tho stone which 
servo to exemplify figs. 11, 12, decoration in the form of 
a star. This post had a chamfered top all romid, and the 
little spicules follow both tho upper square, A b c t>, and 
the lower square, k v o ir. A rough log with tho bark on, 
an iron bracket, a fallen leaf lying face downwards, and 
another face upwai-ds,are given in Plate IL, figs. 19-22, as 
familiar and easily ob8cr^'cd examples. The spicules follow 
tho windings of the bark of the log, or the edges of the star, 
or the veins of the leaf with great exactitude. It will also 
bf3 observed that they are largest when the edge is keenest. 
On tho sharp under ribs of the leaf which has turned over 
they arc much larger than on the surface of the leaf wdiich 
lies face upwards. A section of the iron work is given in 
fig. 20 to show the way in which the spicules frequently 
stand out ; or there may be two rows of them at an angle, 
as ill the star and the chamfered post (figs. 11, 12.). A row 
of spicules is also shown on an edge against a dark back- 
ground in fig. 23 ; and one spicule (fig. 24) is magnified to 
show its structure. The remainder of Plato II. is taken up 
with examples of the way in which hoar-frost, like dew, de- 
pends on radiation. The spicular hoar-frost on the log is 
thicker at the top than at tho sides, and that at the upper 
part of the star in fig. 11 is tinckcr than that at the lower 
part, Kiinjdv because the former have the greater oppor- 
tunities of radiation. An obsen’od example is sketched in 
fig. 25, wlicrc all the longer shoots of some young wall- 
trees WTro nipped by hoar-frost, and it was found that 
those of the same age which happened to fall within a 
perpendicular line let fall from the co]nng escaped. The 
blight protection against vertical radiation afforded by the 
coping had been suflicient to save them. So also a bough 
(fig. 17) will be usually found to have free patches without 
frost, and on examination these will he seen to lie im- 
mediately under oilier houghs, whicli, by crossing above, 
have shielded them from parting with their heat by radia- 
tion, so that hoar-frost has not been able to be deposited. 
Tho same occurs on a gate or railed fencing (fig. 2(»), 
where nut only is the upper rail A b more thickly frosted 
than tbe lower rail c i>, but also the vertical fencing, by 
checking lateral radiation of the latter, crosses it with 
square patches almost bare of lioai*-fro.st. This effect is 
somewhat aided, of course, by the warmth of the fencing. 
Protection by waiinlh of neighbouring objects is well 
exemplified on any iron railing, such as the gateway in 
fig. 18, for instance. Here tho rails, a b, g d, next tho 
side walls will probably escape altogether by being gently 
warmed through the radiation of tho side walls into the 
cool night air; so also each pillar will protect the rail next 
it (e and f), while tho rest of tbe rails will be frosted as 
at G, II, and onwards. But the low w'all in which tho 
railing is fixed also has its warmth, acquired during the 
day, and imparted to the rails themselves and to the air 
during the night ; accordingly wo find that up to a lino 
I K or L M these rails are piotectcd. If there an*, thicker 
ones they, os conducting more wannth from the wall, will 
escape hoar-frost to a point a little higher, as along n u, r q. 
looking along the broad expanse of glittering hoar-frost 
on the grass of some fine pork, ivo cannot help observing 
how beneath each tree is usually a circular patch of ver- 
dure, all the greener for tho contrast with the brilliant 
whiteness around. The circle, as at n d, f ii, beneath the 
trees in fig. 16, is of the same diameter as the widest 
branches of the tree-top. This protection is not due to 
warmth, however, but simply to tlie stoppage of radiation 
from the earth into the clear wintry sky. This little patch 
of earth has therefore never sunk so low as to reach tho 
hoar-frost point. 

An odd effect is shown in fig. 27, which is of very 
common occurrence. If a w'indow, say of a shop, has been 
! frosted pretty thickly, and the warmth from within has 
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begun to thaw tho hoar-frost, bottles or other articles 
placed close to the glass will, by protecting spaces of their 
ow*n size on the panes, leave frosty images of themselves 
clearly drawn, which will gradually disappear as the glass 
becomes warmer, . 

HOAT'ZIN (ftpUihocomm crUtatua) is a remarkable 
South American bird, the position of which in a system of 
classificatiou is somewhat puzzling. It is most generally 
classed among the game birds (Gallin^O* which it forms 
a distinct family, Opisthocomidsu. The hoatzln is nearly 
as large as a peacock, which it resembles in many of its 
movements. Its plumage is tawny brown, with numerous 
whites spots and streaks upon the wings and tail; its 
breast is yellowish-white ; the naked skin about its face 
and throat is bluish ; and the elongated slender feathers 
which form the crest are w'hite on one side and black on 
the other. Tho bill is large? and convex, with the nostrils 
pierced in the middle of tho upper mandible. The man- 
dibles arc denticulated within tho margins. The wings are 
short and rounded; tho tail is long. The legs are long, 
tho feet large and strong, the tarsi reticulated and the toes 
Bcutelluted, the hind toe lying on the same plane with the 
other toes. Peculiarities, uniqii<> among birds, oecnr in the 
sternal and digestive apparatus. The hoatzin is a native 
of Brazil and Guiana, where it is known as oigano or gypsy. 
It gives preference to woods bordering rivers and iiooded 
savannahs, rather than to Irghcr grounds. It lives in 
considerable flocks, and feeds much on the leaves of the 
arborescent arum (jCaladium arhoresceni). I'lie flesh of 
this Bpocies is not iti high repute, having a rank musky 
flavour and smell ; and hence medicinal properties have 
been attributed to it by the natives, who nevertheless deem 
it a bird of ill omen. With reference to its flesh Mr. 
Bates (“ Naturalist on the Amazon ”) says ; — “ If it bo as 
unpalatable to coi'nivorous animals as it is to man, the 
immunity from persecution which it would thereby enjoy 
would account for its existing in such great numbers 
throughout tho countrj^” It is never donu^sticated nor 
oyer even seen on the ground. Its cry is a harsh grating 
hiss. The hoatzin is polygamous, and builds its nest in 
the lower part of a tree ; the hen lays three or four eggs, 
white ill colour, blotched and spotteil with red. 

HO'BART (or as it was formerly railed and some- 
times wrongly spelled, Jfoharton\ tlm capital of Tasmania, 
is situated on the south-east side of the i.sland, near the 
mouth of the Deiwent, and is connected by telegraph with 
Launceston and Melbourne. It occupies a coinmandhig 
and extremely picturesque position, at the head of a shel- 
tered bight called Sullivan’s Cove, about 1 7 miles from the 
sea, and covers about 1280 acres of gcntlv rising gi’ouiid, 
backed by an amphitheatre of lofty and well-wooded hills, 
tho summits of w'hich rise to the height of 4000 feet. 
The city is laid out on a regular plan ; the streets cross 
each other at right angles, are airy, wide, and niacadamizod 
or flagged. There aii' mir runs public buildings, of which 
the government house (a handsome palatial pile of tho 
finest white freeston *, on the banks of the Derwent) and 
government offices, the houses of Parliament, the town- 
hall, post-office, museum, and the hanks may be instanced 
as tho largest. TJio botanic gardens have an area of 21 
acres. Ihere are about forty places of tvorship for various 
denomiiiatioiis, including tlio Cathedral of St. David’s, the 
tciwn being tho seat of a colonial bishopric, a synagogue, a 
Boman Catholic cathedral, and a Wesleyan “ Centenary" 
chapel, some being of considerable architectural merit. 
Attaclied to fjje town- hall is a public libraiy w'ell supplied 
willi upwards of 8000 volumes. There are also n large 
number of schools, public charitable institutions, hotels, 
rnwrafactonra inmkets, baths, &c. Hobart ia lighted 
tli gag, and i>lcntifully Bujiplied with water from a 

differ ““y “bout a mile 

IJie manufactories comprise tanneries, foundries, 


saw and flour mills, and breweries «f great extent, and a 
considcrablo quantity of jam is made for export. Many of 
tlie bouses are of very good construction, and some are 
tasteful and elegant. There ai-e three patent slipways in 
the harbour, which is excellent, being well shdtered from 
all winds. Tho tide is irregular, rising at times 7 or 8 
feet, but usually only 4 or 5 feet. The population in 1885 
was 25,000. On cither bank of the Derwent, both abovo 
and below tbc city, are numerous beautiful villas. Tho 
distance from Melboui-ne is about 800 miles ; from Sydney, 
800 ; from Adelaide, 1000 ; and from the English Channel, 
12,180. During the summer months the re-invigorating 
nature of tho climate attracts largo numbers of visitors 
from Australia to Hobart. The m(*an temperature is said 
to be 55*41** Fahr. The corporation consists of nine 
aldermen including tho mayor. The city was founded by 
Colonel Collins in 1801, and named after Lord Hobait, 
who was then colonial secretary. 

HOB'BBMA, MEXNDEBHOUT, one of the glories 
of tho Dutch school of landscape painting, was bom in 
1088 and died in 1709. Little is known of bira, but it is 
almost certain that he was a pupil of Kuysdaci,and lie 
painted so much in his master’s style (only that in the 
opinion of many he surpassed him) that during the supre- 
macy of KuyBdael’s fame and the undeserved neglect of 
Hobbema, his signature was often efiaced from his pictures 
and Buyedacl’s monogram fraudulently substituted. The 
nnmWr of Hobbema’s works has in this way boon unjustly 
reduced ; but tho artist has been revenged by time, and an 
undoubted Hobbema, on account of its rarity no less than 
its merit, is now worth an almost fabulous sum. The 
Katioual Gallery possesses a few Hobbcnuis, but though 
fine they are not equal in value to the masterpieces in the 
Duke of Westminster’s collection at Grosvenor House, 
London, nor to the famous ** Dutch Cabin ” of Munich and 
the “Oak Forest” of Berlin. Tho surpassing excellence 
of Hobbema, though long undervalued by the general pub- 
lic,^ was of course always recognized by true landscajie 
artists, and the famous “ Old Crome” of Norwich, himself 
founder of a manly English school of < landscape, died with 
his name upon his lips — “ 0 Hobbema, Hobbema, how I 
do love thee ! ” 

HOBBES, THOMAS, the “Philosopher of Malmes- 
bury,” was so called from a small town in AViltshire, where 
lie WM born, 5th April, 1688, somewhat prematurely, fnim 
the circumstance of the portentous Armada of Spain having 
nfliighted his mother. His father was the minister of the 
town. He went early to Oxford, and at the age of twenty 
undertook the office of travelling tutor to tho heir-apparcut 
of Cavendish, I^ord Ilardwicke, afterwards Earl of Devon- 
shire. lie travcjlled with his pupil through Franco and 
Italy, and ho resided in tho family for several years after 
their return to England. During this period he enjoyed the 
friendship of Bacon, I^rd Herbert of Chcrbuiy, Ben Jonson, 
and other distinguislied men of the time. In 1C28 In* 
published at London a little poem on the “ Wonders of the 
Peak of Derbyshire ; ” and there also about the same tinu- 
his trwsltttion of Thucydides. The merit of this transla- 
tion lies chiefly in tho simplicity and force of the language, 
in^ which rcsjiect it bears a creditable resemblance to the 
original. His object in publishing it was to bring histori- 
cal warnings to boar on the minds of his countrymen, then 
m the ferment of civil troubles. To dissipate tlio grief 
oc^sioned by the early death of his late pupil ho went in 
1528 to France with another, Sir Gervaise Clifton’s son. 
He there devoted much time to mathematics; hut in 
1531 he returned to the Cavendish family and accoinpauied 
the young lord on tho grand tour, in the course of wliich, 
at Pisa, ho became acquainted with Galileo. In 1537 ho 
rcturaed with his lordship to England; but on the break - 
i»»g out of tho Civil War he again quitted England for 
Paris, and there mixed in congenial society. M. Sorbihre, 
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Father Mersenne, a»d Gassendi were among his friends, | 
and Descartes became his correspondent. At Paris, in ' 
1G48, he published his work De Give.” While still at 
Paris he had printed in Iiondon— where the press was free, 
regni novitas notwithstanding — in 1650 his treatises on 
“ Human Nature ” and “ De Corpore Politico ; ” and in 1651 
his great work, quaintly designated “ Leviathan.*’ The per- 
manent value of “ The Leviathan ” is well shown by its 
publication in 1885 in Morley’s Universal Library. “ The 
Leviathan, or the Matter, Form, and Power of a Common- 
wealth, Ecclesiastical and Civil,” is the title of this famous 
book. It is justified by Hobbes’ conception of the state as 
a vast living body, a huge animal, whose life arose from 
men’s need of common action for common safety, and 
wJiose death would be brought about by mutual jealousy 
and bad faith, ending in state-suicide, t.e. civil war. The 
natural condition of men is individual strife, says Hobbes: 
«ut of their needs arises the state, witli its dominion of 
reason, peace, security, and good-will. The ruler of the 
state may be a monarch or an assembly, but tlie roonarcliy 
is the inure perfect form, as involving the stricter unity. 
With the state rests the distinction of right from wrong: 
what it sanctions is good, what it punishes is bad; what it 
believes is true religion, what it condemns is superstition. 
In fact Hobbes’ standai'd in morals is the will of the mon- 
arch or of whatever other shape the supreme authority 
of the state may take. The work at once made his fame 
as the greatest thinker since Biicoti, but it also at once 
raised hosts of enemies on both sides, Parliament-men and 
Loyalists. Althongli attached to tlie cause and fortunes 
of the exiled royal family, and intrusted about this time 
with the instruction of the prince, afterwards Charles IL, 
in mathematics, his loyalty and religion were virulently 
impeached on account of the assumptions in his works, 
especially at the close of “ The Leviathan,” where ho speaks 
of the obedience duo to rulers <h facto^ and of the su- 
premacy of the sovereign in ecclesiastical matters. To 
«seji])c assassination ho tond it convenient to return to 
England, then under Cromwell, whom his principles allowed 
him at least to obey. Always fortunate in his intimacies, 
ho now numbered among his friends Harvey the'discoverer 
of the circulation of the blood, iScldcu the jurist, C/Owley 
the poet, and Vaughan, afterwards chief-justice of the 
Common Pleas. In 1653 lie finally returned to the family 
Lord Devonshire, who settled upon him a small pension. 
Ill 1654 he published the letters on “Liberty and Neces- 
sity,” detailing the controversy which he had had with 
Dr. Bramhall, afterwards archbishop of Armagh, while they 
were in Franco ; and about the same time he commenced 
a polemical correspondence with Dr. Wallis, who was pro- 
fessor of mathematics at Oxford, in the course of which 
Hobbes had the mortification of having not only his geo- 
metrical positions, but his loyalty impugned, though ho 
took on opportunity of recriminating on Wallis, who 
had gone some lengths with the republicans. Fixim 
this contest, long persisted in, Hobbes finally retreated 
without glory. At the Bostoration in 1660 ho regained 
some portion of the royal favour, and received a pension 
of £100 a year out of the privy purse ; but the popular 
voice, as represented in Parliament and convocations, still 
ran against him, and in 1666 his “ Leviathan ” and “ De 
Cive ” were censured by Parliament. Soon after ho was 
alarmed by the introduction into the House of Commons 
of the bill for the suppression of atheism and profaneiioss, 
which some were ofiicious enough to tell him would be 
enforced against him. In 1672 Hobbes wrote his own 
life in Latin verse; and ifoon after his translations of 
Homer into English verse appeared in detached parts. 
This was the amusement of his old age. It might on 
that account claim exemption from criticism, if the verse 
were not, as Pope said it was, below criticism. On this 
sharp critique Sir W. Molosworth remarks that some may, 


however, possibly find that the unstudied and nnpretending 
language of Hobbes conveys an idea of Homer less remote 
from the original than the smooth and glittering lines of 
Pope and his coadjutors. In 1664 Hobbes began to study 
the law of England, “looking over the titles of the statntes 
from Magna Carta downwards, and leaving no one unread.” 
He also diligently read over Littleton’s “ Book of Tenures” 
and Sir E. Coke's “ Commentary ; ” in the latter, he says, 
be found much subtlety, not of the law, bnt of inference 
from the law. Some fruit of this study is seen in the 
“Dialogue between a Philosopher and a Student of the 
Common Law. This tractate is imbued with high preroga- 
tive notions, but contains many just strictures on the 
abuses of the law. It was published in 1678, together 
with his “ Decameron Physiologicum,” or ten dialogues on 
natural philosophy ; and his “ Rhetoric.” a free translation 
of that of Aristotle. “ The Behemoth ” (Monarch of the 
Land), containing an account of the Civil Wars, was pub- 
lished after his death. It told too much truth, and distri- 
buted hhiiiie too freely and impartially, to be acceptable to 
cither of the gi'eat political parties of the day. Hobbes 
died at Ilardwicke in Derbyshire, 4th December, 1679, 
aged nincty-onc, 

HOB'BY (Falco tubhuUo) is a small British species 
of Falcon, closly resembling the peregrine. It usually 
measures from 12 to 14 inches in length; the plumage of 
the upper jiarts is grayish-black or bluish-gray, the quill 
feathers of the wings arc black, and those of the tail grayish- 
black indistinctly boiTcd with a lighter tint. The lower 
part of tlio body is yellowish-white, with dark brown 
patches ; the beak is bluish, the cere grccnish-ycllow, the 
feet yellow, and the claws black. The hobby has been 
met with in many parts of this country, to which it is a 
summer visitor, but is by no means an abundant British 
bird. It is found in all parts of the continent of Europe, 
and also occurs in Northem Africa, and probably in most 
parts of Asia, as specimens have been obtained from 
Siberia, India, and even from China. It usually inhabits 
woodf'd districits, where it builds its nest in a high tree. 
Its pow'ers of liight arc very great, its wings being so long 
as to rencli beyond the end of the tail when closed. In n 
state of nature its favourite prey appc*ars to consist of sky- 
larks, in pursuit of which it manifests groat perseverance, 
while the unfortunate lark exhibits wonderful dexterity 
in avoiding tlic fatal swoop of its pursuer. The hobby is 
also somt'times trained to fly at larks, quails, and snipe. 
Besides birds insects form a large part of its food. 

HOCHE, LAZARE, an eminent French general of 
the time of the Revolution, was born in 1768 near Ver- 
sailles, of very humble parentage, and enlisted in the French 
Guards at the age of sixteen. During the revolntionary war 
he sensed in Flanders as a lieutenant under Dnmonricz. 
Having distinguished himself he was rapidly promoted, and 
at the Age of twenty-four was made general in command of 
the army of the Moselle. Upon incurring the displeasure 
of St. Just, however, ho was thrown into prison at Paris, 
when his life was preserved by the timely overthrow of 
Robespierre in .Inly, 1794. Tlie Convention restored 
him to his rank, and sent him against the insurgents of 
I.a Vendee. 

Hoebo now conceived the hold idea of effecting a landing 
in Ireland, and a fleet having been equipped at Brest with 
great secrecy, ho embarked his troops in December, 1796 ; 
but being separated by a stoi-rn from the rest of the fleet, 
he was obliged to return to France without having effected 
anything. 

In the quarrel which took place between the Directoi^ 
and the Legislative Councils Hocho took the part of the 
ex(‘cntive, aud began to direct some of his forces towards 
Pails in order to support the Directory. For this he 
was denounced by the councils, and Bonaparte meantime 
having offered the support of his own army of Italy, 
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tlio Directory declined Hoche's services, and made nse of 
Augcrcaii to effect the cottp d'etat of Fructidor. Hoche 
retuniod to his headquarters at Wetzlar, where he was 
seized by a Hudden illness, of which ho died, 18th Soptem* 
her, 17!)7. The symptoms of the disease gave rise to 
suspicious of poison, llis life has been written by Rous- 
selin in two volumes 8vo. 

HOCK-TXDE, among onr mediseval ancestors, a day 
set apart for sports and public rejoicings in cehihration 
of the slaughter and expulsion of the Danes, by which 
the country was freed from their oppression. It was the 
second Tuesday after Easter, and formed a kind of epoch 
or ])ariod from which leases or other written agreements 
were dated. 

HO'CUS PO'CUS» tl]c well-known juggler's ciitch- 
word, whence our term hoax (cheating trick), is said by 
Tillotson to have been a deliberate mockery of the sacred 
words Hoc cut Corpus of the Roman Catliolic mass, which 
the priest utters when he consecrates the holy wafer, and 
thus in Roman Catholic doeti inc converts it into the ab- 
solute body of onr Lord. In the highly wrought state of 
feeling at the time of the Reformation such an insult would 
be only too probable. 'J’lie iiidereiicy with which men nsed 
their now freedetm ’from Rome under Henry VIII. to pro- 
fane the older worship was indeed almost without limits. 
The mystery of transubstantiation was mocked in songs 
and on the rude stage of the fime, and rougli horse-play 
was even carried into the churches at mass-time. It was 
this profane license that brought, on the rigour of the “Six 
Articles.” Scliolnrs, l)owever, have lately thrown doubt 
upon this derivation, and most uuui would willingly believe 
that hovus poem is either a phrase of no meaning invented 
for its shain-Latin appcai-ancc, or that it comes from the 
Welsh hoced pwra^ an elfish trick. 

BOB, BOBSB-HOE. 'rhe line is an instrument 
used in gardens and in the fields for loosening the earth 
and destroying the weeds between plants. It has various 
forms. The most common lioo consists of a blade or flat 
piece of iron, with an eye in which a iiandle is inserted at 
an acute angle with the piano of the blade. This hoe is 
used by striking tlio edge of it down into the ground, and 
the earth is moved by drawing the Iiandle towards the 
W'orkinaii. Another lioe has tlie liandle at a very obtuse 
angle, and is used by pusliing it forward and cutting off 
the weeds an inch or less under tho surface of the ground. 
Hoes are made of different sizes and shapes, according to 
the work which is to be done. When the earth is to bo 
stirred between plants which are very near to each other, 
the boo is narrow and pointed, so that the smallest weed 
may be taken out close to the growing plant. When the 
distance is considerable tho hoe is wide, and sometimes 
compounded of several hoes, iu order to stir a greater width 
of earth at once. 

One of the greatest improvements in jiractical agricul- 
ture has been the introducti .> of the hoc into the field for 
every kind of crop, J^easo and beans vrere probably the 
first crops which wert sown in rows for tho purpose of 
hoeing the intervals; potatoes, turnips, and carrots were 
probably the next, and the good efiects produced on tlicse 
crops by stirring and booing have led to tho drllliDg of 
every other kind of produce which is apt to be injured by 
weeds. Hand-hoeing not having been found sufficiently 
expeditious on a large scale, a hoe was invented of a larger 
form, drawn by a horse. 

A variety of horse-hoe.s have been invented of more or 
less complicated forms ; hut the object of them all is the 
same — viz. to stir the ground between the rows and de- 
stroy the weeds as fast as they appear. The hbrse-hoo is 
now chiefly used in the cultivation of pease, beans, potatoes, 
cabbages, turnips, and carrots. 

A horse-hoo, in which a framework 8 or 10 feet wide, sup- 
ported on large wheels, carries twelve to twenty hoes attached . 


to coulters hanging at intervals of aefew inches from each 
other, is now used in the cultivation of drilled corn crops 
during the earlier stages of their growth. The width cul- 
tivated and number of intervals hoed at once correspond 
exactly with the width and rows which had been sown at 
once by the drill, so that it only needs that the hoe be 
placed on the exact rovrs which were sown at ono and the 
same time, and any crookedness or unevenness in the row 
will be followed by the hoes. With a hoe of this kind one 
horse will cultivate from C to 8 acres a day. 

The effect of hoeing is remarkable in very dry weather. 
Although the stirring of tho soil would seem to extract 
what little moisture there might be in it, and tho weeds 
wither on its surface, it soon appears that, on tho con- 
trary, moisture is attracted or produced, and the plants 
which drooped before appear refreshed and invigorated. 

The operation of hoeing cannot be performed too soon 
after the plant has shot out its roots, beitauso the ground 
may then be stirred very near the yonng plant without 
danger, and the roots will spread readily in the newly 
stirred soil. 

The best time for hoeing stiff soils is when they arc 
neither wet nor dry; when the surface is slightly caked, 
but there is moisture below it, and when tho weather is 
dry after some rain. Light soils can be hoed at any time, 
and require it of tenor than the heavy, especially in showery 
weather. 

HO'FER* AN'DRBAS, a Tyrolese patriot, was born 
at St. Leonhard, 2nd October, 1707, and in 1809 headed 
an insurrection against the Ravarians and Fnmch, by whom 
his country had been ommpied. Three times ho defeated 
tlio annies of the invaders, and for a while administered 
the internal affairs of the liberated province ; but another 
army advancing against him, ho was ultimately compelled 
to seek refuge in the mountains, when ho was betrayed 
into the hands of the French, and was shot at Mantua hv 
tho order of the Emperor Napoleon I. on 20lh February, 
1810. In 1823, his family having been ennobled by the 
Emperor of Austria, his remains were removed from 
Mantua to Innsbruck, where they were buried with all 
honour; and in 1834 a maible statue was ci'cctod over his 
toml). The story of Hofer has been made the subject of 
more than one tragedy, and his name is still held in great 
reverence by his countrymen. 

HOFF MANN, ERNST TBEODOR WILHELM 
(or Amadeus^ tho name he assumed instead of Wilhelm), 
one of the most original writers of Germany, was born 24th 
January, 177 6, at KOnigsherg, in East Prussia. Hoffmann, 
like our own Fielding, was an excellent magistrate, and 
higlily esteemed in Warsaw, where he served. On the entry 
of tho French troops into that town in 1808 he found 
himself at once without employment, without fortune, and 
without the prospect of any office in his then distracted 
native country. He determined boldly to make his many 
accomplishments serviceable to his support. He taught 
music, wrote articles for tho Allge/mine Musihduche 
Zeitung of Leipzig, and accepted in 1808 the situation of 
musical director of the theatre at Raniberg, and later at 
Dresden. After tho downfall of Napoleon he was appointed 
to a seat in the royal justiciary court at Berlin, which he 
filled with great credit to himself as a judge till his death 
on 24th July, 1822. 

Hoffmann was small and weak of body, bat for many 
years ho laboured with extreme ardour. Besides his pro- 
fessional acquirements, which were highly estimated by his 
colleagues, he composed tho music and text of many operas: 
the first was the music only to Goethe's “Schorz, List, 
and Rache” (Jest, Trick, and Revenge), which was per- 
formed at Posen in 1800. Ho also produced a number of 
caricatures, highly popular at tho time, of the foreign 
invaders of bis coun^, and especially of Bonaparte. The 
first series of his fantastic, weird, and whoUy original and 
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doliglitful tales appeared at Bamberg in 1814, **Plian-> 
tasiestiicken in Gallots Manier;*’ and he continned to write 
similar tales till his death. They are all distinguished by 
a fertile wildness of imagination, considerable humour, 
vivid descriptions of the beauties of nature, much insight 
into the inconsistencies of the human character, and sly 
sarcasm. Closely analogous to Hoffmann in our own lan- 
guage are the equally remarkable Tales, Grotesque and 
Arabesque ** of Edgar Allan Poo, excepting Hawthonic the 
most original work produced in America. An edition of 
Hoffmann^s collected works in twelve vols. appeared 1871-73. 
A brief account of the author, with a translation of one of his 
shorter tales, is given by Carlyle in his German Romance” 
(^^Miscellanies”), which did so much to open the eyes of 
Englishmen to German literary beauties. A more compre- 
hensive graphical memoir and a tolerably complete trans- 
lation of these “ weird tales,” as they are justly called, is 
that of .T. T. Bealby of Cambridge (two vols., London, 1884). 

HOG* The wide dispersion of the domestic hog and 
its usefulness to man need no comment. It is omnivor- 
ous, and thrives on every kind of food, vegetable or animal. 
The sow may b(‘ar two litters in the year, eacli consisting 
of eight, ten, twelve, or fourteen young, sometimes more*. 
The domestic hog (aS^ms scrofa) is descended from two 
distinct wild stocks, the wild boar and the iSug indlca^ a 


the plates of a rhinoceros, hang about the shoulders and 
rump. 

Formerly many breeds descended from the wild boar 
existed in England and throughout Europe. The old Irish 
greyhound pig, one of these breeds, has often two curiooB 
appendages attached to the comers of the jaw; they are 
about 3 inches in length and covered with bristles, and 
also occur in the Normandy pigs. The boars of all the 
domestic breeds have shorter tusks and are more sparsely 
covered with bristles than the wild boars. The older 
breeds are now replaced by improved breeds crossed with 
tlie Su8 indica form. 

The Essex breed approaches the Neapolitan, and is pro- 
bably derived from the latter. Some are black and white, 
but the pure breed is black. This breed is admirable, and, 
when directly crussttd with the Neapolitan, produces an 
intermixed progeny of superior qualities, fattening at on 
early ago and to an astonishing degree, with delicacy of 
flesh. The true Neapolitan hog is black, without any 
hair, very plump, with shaiq) ears. No breed can excel it 
in readiness to fatten; but it is tender, and winter litters 
are liable to perish from cold. It is veiy valuable as a 
cross with some of our hardier sorts, especially with the 
Berkshire, noted race in the present day in consequence 
chiefly uf this admixture of bkK)d. Indeed, a mixture 
of tho Berkshire, Chinese, 



and Neapolitan breeds 
may by careful selection 
and attention to the prin- 
ciple of not inter-breeding 
in one strain too far, be 
brought to the highest 
degree of perfection. A 
remarkable deviation from 
the ordinary typo is dis- 
played by the solid-hoofed 
pigs, which have been ol>- 
served, says Darwin, in 
various parts of the world 
from the days of Aristotle 
to the present time. Pigs 
were domesticated by pre- 
historic man, the remains 
of two domestic breeds 
being found in the Swiss 
pile-dwellings, which be- 
long to tho later stone age. 

Colour is chiefly a inat- 


The Tamo Boar acrofa) 

species whicli is not known now in the wild state. The 
present article deals only with the domestic breeds, the 
wild animals being reserved for the ai'ticle Pio. Pigs of 
the Sub indica type are best known under the form of tho 
Chinese breed. This breed, though small, is remarkable 
for fattening rapidly, and also for productiveness; and 
when by judicious crossing the size is increased, a great 
point is attained. Tho Chinese pig is short in the head, 
with ears pricked up and pointing backwards, very wide in 
the check, high in tho chine, and short in tho leg; the 
young pigs make delicate roastei's at a month old, and, 
when dairy-fed, excellent porkers at about throe months old. 
The breed in this country nearest to tlio Chinese is Uie 
Suffolk. These pigs ore generally white, with pointed ears, 
broad chest and loin, and a compact outline. The suck- 
ling roasters and the porkers arc excellent, and they make 
flue bacon bogs at twelve or fifteen months old. The 
Japan or masked pig is considered to be a domesticated 
variety of Sub indica. Its appearance is exceedingly 
remarkable; it has a riiort head, broad forehead and nose, 
and great fleshy ears. Tho skin of the face is deeply fur- 
rowed, and thick folds of skin, compared by Darwin to 


ter of fancy, but black 
pigs have the thinnest 
skin, and suffer less from the sun in summer, and hence 
they are less liable to cutaneous diseases. Experience 
teaches that when sows and boars are too nearly re- 
lated tho fecundity diminishes considerably. Tho very 
large breeds are not generally considered so profitable as 
the smaller ones, as they do not so soon come to maturity, 
and cannot be 2)rofitably put up to fatten till they are 
eighteen or twenty months old. For delicate bacon the 
hogs killed at a twelvemonth old, luid weighing from ten 
to twelve score, are much prcfciTcd. It is a great mistake 
to suppose tho hog loves dirt. If it can keep itself dean 
it will do so, and its w^allowing in tho mud arises generally 
from heat and itching of the skin in warm weather, whidi 
is relieved by rolling in the cold mud. If hogs have plenty 
of straw and clean water they will never be dirty; and 
nothing makes them thrive so quickly or pleases them 
more than being washed and curried regularly. 

The fat of the bog, which is produced in a thick layer 
under the skin, is an article of commerce and of various 
uses under the name of lord. The skin is made into 
leatlicr, which is particularly esteemed for saddles. Tho 
bristles arc much used for broshmakbg. In order to 
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unanage hogs profitably a regular system must be pursued. 
Proper sties for breeding sows, boars, feeding-hogs, and 
porkers must be constructed, with duo attention to com- 
fort and cleanliness. Regularity in feeding, attention to 
llie quality of the food, according to the purpose designed, 
increasing it from less nutritious articles to a full diet, 
from boiled potatoes mixed with bran, to peameal, barley 
meal, skimmed milk, &c., arc points of importance. Con- 
veniences, as boilers and outhouses, for the preparation and 
titoring of food, are also essential, and so is due clcauL’ness 
<d the troughs. 

HO'GARTH, WXLXiXABK, the celebrated satirist and 
painter, founder of the English school of painting, except 
so far as the gloomy allegories of Sir James Thornhill may 
dispute that honourable title, was born in the parish 
<jf St. Bartholomew, London, on the 10th of December, 
1C 97. His father, originally a schoolmaster of Westmor- 
land, was then established in London as a printer’s reader 
or corrector of the press. The son was apprentiecd at an 
early age to Ellis Gamble, a silversmitli, who had a shop 
in Cranboum Alley, Leicester Square, and Hogarth was 
brought up as an engraver of crests and cipliers on metal. 
In 1718, however, when the term of his apprenticeship had 
expired, he forsook silver-engraving for the higher branch 
of the art on copper, and procured from the bookscdicrs 
inoi-o congenial eniploynicnt. But of real artistic training 
lie properly had none, and was always to the last degree 
impatient of academic work, and eager to draw and 
paint from life itself. Nothing could be too vigorous 
or striking for his pencil. Passing over sonic early and 
insigniiicant works which have been discovered, his first 
production of importance in this direction was th(? twelve 
large plates executed for an edition of Butler’s “ Hudibras” 
in 1720, which had been copied for subsequent editions of 
that poem; and though Hogarth engraved many book-prints 
about this time, ho found engraving such u miserable 
profession that he got sometimes for his plates a very little 
more than the value of the copper; he tlicrefore adopted 
portrait painting as his main sup}>ort. In this branch of 
art ho did much better; he ventured to take a wife in March, 
1729, and married the only daughter of Sir James Thorn- 
hill the painter, in spite of her fatlier’s o]>position. His 
inarriago seems to have acted as a great stimulus to his 
exertions, for in a very few years from an obscure engraver 
wc find him developed into an excellent painter, without 
a rival in his own satirical sphere, and with few equals in 
the mere technical manipulations of his art. . Oddly enough, 
though quite, incapable of flattery, it was as a portrait 
painter tliat he first began to earn a mod<Tnte subsistence. 
Captain Ooram, Garrick, Handel, ami Wilkes are good 
•examples of his almost photogi’ajdiic accuracy and of hi6 
just colouring. Of his several moral series of excellent 
pictures, the first to appear was the “ IIarlot,'s l’i*ogress ” 
111 1788, the engravings of which, in sixjilates executed by 
the artist, were issued in 17 "4. lii these well-known pic- 
tures the stages of a trag. • story taken from every-day 
life are depicted with grim realism that comes home to 
every man. They quickly attracted widespread attoution, 
and the introdnetion of tlie portraits of some well-known 
public men brought a rush of subscribers, and Hogarth’s 
fame as a painter became firmly established. The “ Har- 
lot's Progress” was followed in 1735 by the “ Rake’s Pro- 
gress,” in eight pictures, and during the next few years by 
the “ Strolling Actresses in a Barn ” (1736) ; the “ Distressed 
Poet” (1738); and the “Enraged Musician” (1741). 
Another admi .able series of paintings, with the subjects 
drawn from the higher ranks of society, appeared in 1745 
entitled “Marriage h la Mode,” In 1746 ho painted a 
portrait of Garrick .is Ricliard HI., and among his more 
important works of the next few years we may euumcrato 
!V® * Idleness,” in twelve plates (1747); 

the Gate of Calais” (1749); the superbly ridiculous 


1 “ Marcli to Finchley ” (1750), whkh so roused the Ire 
of George II. with its xnockeiy of his guards; and the 
“Four Prints of an Election” (1756), all of which, some 
originally paintings and some not, were issued os engrav- 
ings. The “ March to Finchli^ ” was sold by lottery; and 
the kind-hearted artist gave some tickets to the Foundling 
Hospital. Few were sorry when the winningnumber proved 
to bo among those tickets, and the picture took its place 
beside Hogarth's masterpiece of portraiture, Captain Coram, 
the fonndcr of the Institution. In 1745 ho had painted 
and exhibited his own portrait, placing in the corner a 
curved line, which he entitled the line of beauty. Somo 
inquiry arose as to the meaning of tliis, and in 1753 he 
published his “Analysis of Beauty.” This book was 
severely criticised at the time of its appearing, and the 
principles it promulgates are now generally regarded ns 
erroneous. In 1757 he was appointed sergeant painter 
to the king. He died at his own house in Leicester 
Square, 26tli Ocrober, 17G4, and was buried in a vault 
at Chiswick, where he had a villa in which ho generally 
resided in the summer. “ Hogarth,” says Walpole, “ re- 
sembles Butler; but his subjects are more universal, and 
amidst all his pleasantly he observes the true end of comedy 
— reformation.” Tlierc is always a moral to his pic- 
tures. Sometimes he rises to tragedy, not in the catas- 
trophes of kings and heroes, but in marking how vice 
conducts insensibly and incidentally to misery and shanu*. 
He warns against encouraging cnielty and idleness in young 
minds, and discerns how the difierciit vices of the great and 
the vulgar lead by various paths to the same unhappiness. 
There are several sets of Hogarth’s works published. The 
Iwwt is that of Kicliolas (three vols., London, 1820-22), 
His famous series of pictures, the “ Marriage h la Mode.” 
and a fine tragic painting in a lofty classicM style on the 
subject of Sigisinunda with the heart of her lover sent her 
by her inbuman fatlier Tancred (a story from Boccaccio’s 
“ Decameron ”), and the portrait of Hogarth himself, already 
rcfcn’cd to, are in the National Gallery. Other important 
works arc to be seen in the Slonne Museum, the Foundling 
Hospital, and the National Portrait Galleiy. The fine 
portrait of Handel exhibited at the Handel festival of 1 88.1 
was pronounced by Kuskin to bti, as alleged, veritably a 
work of Hogarth’s. 

HOGGp JAMBS, a Scottish poet, generally known by 
bis poetical name of “ The Kttrick Shepherd,” was a native 
of Ettrick Forest in Selkirkshire. According to the last 
of the numerous accounts wliich lie gave of his life, Jui 
was born in 1772, on the 25th of .Tanuary, the anni- 
versary of Burns’ birthday. But the parish register of 
Ettrick records his baptism as having taken place on the 
9th of December, 1770. His father, having saved a little 
money, took the lease of a fann in Ettrick and commenced 
dealing in shoej). In the course of a few years, however, 
he lost his whole iiroperty, and Hogg, who was only seven 
yews of age at the time of his fatlier’s bankruptcy, was 
in consequence obliged to go to service with a neigh- 
bouring farmer as cowherd. After serving a number of 
masters as a shepherd, Hogg entered at Whitsunday, 1700, 
into the seiwico of Mr. Ijaidlaw of Blockhouse in Yarrow, 
father of William Laidlaw, tlie confidential friend of Sir 
Walter Scott. There ho remained for nine years, had 
acce.ss to a considerable collection of books, and received 
every facility for the cultivation of Ids, poetical genius. It 
was Ibrough William Laidlaw, too, that he was introduced 
to Sir Walter Scott, who was greatly intereated in Hogg's 
character and Jiistory, and was ever after one of his best 
friends. It is difficult to say at what period the Shepherd’s 
poetical genius first began to display itself. His first 
printed piece, entitled “ The Mistakes of a Night,” appeared 
ill the Scots Magazine for October, 1794. In 1801 he 
published hastily a small collection of his verses, and in 
1807 a volume of his songs and poems, of greatly superior 
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merit, appeared nndir the title of the Mountaia Bai'd,** 
tiio profits of which, and of a treatise on the diseases of 
sheep, amounted to £800. He had previously lost all 
his savings as a shepherd in a sheep-farming speculation iii 
the island of Harris ; but nndelerred by this failure, he now 
took a farm in Dumfriesshire, which proved a ruinous 
concern, and in three years left him penniless. Failing to 
obtain employment os a shepherd, he took his plaid about 
his shoulders, he says, and set oiT for Edinburgh in IBIO, 
to push his fortune as a literary man. His first efiort was 
a collection of songs entitled The Forest Minstrel.** He 
then tried a weekly periodical called the Spi/. In spite of 
all his ofiorts, however, it would have fared ill with him 
hut for the unwearied kindness and generosity of a 
Mr. Grieve, a woilhy hat manufacturer in Edinburgh, who 
supported Hogg through all his diflicultics and privations. 
At length, in 1813, the publication of the “ Quecirs Wake,** 
the best of his works, established the Shepherd's reputation 
as a poet on a permanent and lofty basis. It was followed 
by Madoc of the Moor,** a poem in the Spenserian stanza ; 
“The Pilgrims of the Sun,** in blank vorbc; “The Poetic 
!Mirror,*’ a collection of pieces in iinitutioii of some living 
poets ; “ Queen Hynde,’* and other poetical pieces ; and 
also by the “Winter Evening Tal(?s,” “The Brownie of 
Bodsbeck,’* “ The Confessions of a Justified iSinncr,** “ TJie 
'I'liree Perils of Man,** and otJier novels of very unequal merit. 
Tho Duke of Bucclcncb, in compliance with the deathbed 
request of his duchess iii 1814, that he would he kind to 
the Ettrick bard, gave him a lifercfiit of a small moorland 
fiirui at Altrive in Yarrow, where ho built a cottage and 
went to reside in 1817. Three years lat<jr he made an 
advantageous marriage, and desirous once more to try his 
fortune as a sheep farmer, he took the large farm of Mount 
Bcngcr from the Duke of Buccleuch, but was again unsuc- 
cessful. The remainder of his life, with tho exception of 
a visit to London in 1881, and an occasional residence of 
21 ftjw W(‘cks in Edinburgh, was spent in Altrive in the 
oiijoymont of domestic happiness and social hospitality, 
presiding at border festivities, and spending much of his 
lime in fishing and field sports, of which lie w'as passion- 
fitely fond. The inimitable “ Noctes Ambrosianro ** kept his 
name constantly before tho public; and though this strange 
iniscollany of poetry, eloquence, wit, fun, and coarse humour 
raised a prejudice against the Shepherd in some quarters 
by frequently representing him in grotesque and ludicrous 
aspects, yet on tho other hand it conveyed an expression 
much too exalted of his genius, sagacity, and colloquial 
])o wers. He died 21st November, 1 885, leaving a widow and 
five children, and was buried in the churchyard of Ettrick. 

The works of the EtU'ick Shepherd have been collected 
since his death, and are comprised in eleven volumes. In 
gi-asp of iutellect and depth of p.'issioii, Hogg was greatly 
inferior to Bums ; but on the other hand, his genius Tvas 
more discursive, playful, and fanciful. Ills masterpiece, 
“The Queen's Wake,** is admirable, both in design and 
execution, and tho tales and legends which it contains arc 
worthy of a place among tho lyric jjoetry of Scotland's 
grciitest masters of song. “ Kilmcny ** is one of the finest 
fairy tales that ever was conceived or penned, and its 
scenes of supernatural splendour, purity, and happiness 
are altogether inimitable. Some of tho Shepherd's songs 
»iud minor poems, such as “ The Skylark,” “ When tho Kye 
come Home,” “ Donald Macdonald,” “ The Evening Stai*,” 
&c., will last as long as the language. The best of his 
prose works is “ The Shepherd’s Calendar.” 

HOGMANAY', or Hagmtna^ a name given to New Year's 
Eve in the north of England and Lowdunds of Scotland. It 
means “ holy month ** (Greek, hagia mcbie), that is, Decem- 
ber. It is celebrated by villagers going from door to door 
and asking for gifts in rude rhymes of great antiquity. 

“ Hogmanay, trollalay, 

Give cakes and cliceHe and let's away.'* 


Cheese and cakes, called farUy and sometimes a little 
money, are given to the carollers. 

HOGS'HSAD, an ancient measure of liquifls, which, 
not being mentioned in the Act 0 George IV., cannot now 
be considered as having any legtil existence, though it is still 
used in England and Aincvica as a measure for wine and 
beer, and in the latter place also as a measure for tubiicco. 

Formerly tho hogshead of wine was 2 wine barrels, or 
63 old w'iiie gallons ; the London hogshead of ale was 1} ale 
barrel, or 48 ale gallons ; the Ixtnduu hogshead of beer wan 
beer barrel, or 54 beer gallons ; 2 ind the ale and beer 
hogshead for tlic rest of England was barrel or 51 gallons. 

When the tenn hogsheatt is now used in England it is 
understood as being 54 gallons. Tho American hogshead 
contains 6.8 gallons when used as a measure for liquids ; 
wdien used for tobacco it varies in diiVerent states from 750 
to 1200 lbs. 

HOHSNLZN'DIEN, a small village in Upper Bavaria, 
fiimons as the scene of a s.anguinary battle between the 
French and the Austrians on the 3rd of December, 1800. 
The former were coimnanded by Moreau, and the latter by 
the Archduke John. Tin*, battle w.as fought amid drifting 
snow, and ended in the complete defc.at of the Austrians, 
who had 8000 men killed and wounded, and 11,000 made 
prisoners, including 200 officers. They also lost 100 pieces 
of aitillery. TJie French had 5000 men killed and 
wounded. The battle was 2 ilmost immediately followed by 
the peace of Luiu^ville. It was made the subject of a Cue 
poem by C.impbell, commencing — 

“ On Linden when the sun was low.“ 

HO'HENSTATJFEN EMPERORS of Germany, or 
more strictly of the Holy Roman Empire. See Swauian 
Empkh2)i:s. 

HOHENZOIaXERN, the name of a princely German 
family which traces its descent from a Count Thasilio who 
lived in the dajs of Charles the Gre.at. The name is derived 
from the ancient castle of Zolleru or Hohcnzollcru, which 
stands on a euiilcal peak of the Swabi.an Alps, within 
2 miles of Hechingen, on the road from Stuttgart to Schafi- 
Iniuseii. 'i'he first to assume the name of Hohenzollern or 
Zollern were the two counts Burchard and Wezel, who 
having become? implieated in one of tho party feuds which 
prevailed during the minority of the Emperor Henry IV., 
fell in battle in the year 1061. Count Frederick III. of 
Zolre, who died ribout 1200, was one of tho most trusted 
counsellors of I'redi rick 1, and Henry VI. He married the 
heiress of the Vohhnrg family, and thus obtained the title 
of Burggiaf of Nuremberg sometime before 1176. His 
sons Conrad III. and Frederick IV. succeeded him, and 
founded respectively the Fr.*mconian and Swabian lines of 
tlie faiinily. The former line continued to grow in influence 
and power during the next two centuries, but its greatest 
aequisition was obtained in 1415, when Frederick VI. ob- 
tained the electorate of Brandenburg in return for 400,000 
gold gilders, whieli he had lent the Emperor Sigismund, 
thus founding the present reigning dynasty of Brnssia. 
Tho Elector Frederick HI. was the first King of Pnissin, 
who received this rank in 1701. The Swabian line did not 
advance with the celerity of the other hraneli of the family, 
but during tlie sixteenth century it acquired considerable 
power .and iullneiiee, and in the beginning of tlie seven- 
teenth century it separated into the two families of Hohen- 
zolleru-llccbiiigeii iind llohenzollern-Sigmaringcn, the 
former being raised to princely rank in 1628 and the latter 
in 1638. Tins dignity was retained until 1849, when, 
owing to political troubles, the representatives of these two 
brandies of the family retired into private life, handing 
over their principalities to the King of Prusma in return 
for Builablo pensions. They retained their estates, and 
by a royal decree of 1850 were confirmed in tho title of 
Ilighness. Tlie invitation given to Prince Leopold of 
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lIohonzollern-SigmaringoTi to become King of Spain was 
the ostensible cause of the war between France and Ger- 
many in 1870-71. 

HOBBNZOLLBBN-BSCHZNGSN and BOBBN- 
ZOLLEBN - SIOMARXNGSN, two former principali- 
tiiJH of Germany, so called from the family refciTod to in the 
jji-evious article. The temtory is entirely inclosed between 
WUrtemberg and Baden ; its surface is mountainous, and 
the soil is in general stouy. Corn more than enough for 
the consumption is raised, flax is extensively cultivated, 
horned cattle and sheep arc mimeruus, and the forests 
abound with fine limber. There are iron mines in the 
northern part, but the manufactures are unimportant. The 
principalities were made over to Prussia in 1840. The 
urea is 451 square miles, and the inhabitants are ail Roman 
Catholics. 

BOL'BBZN, BANS, the best of early German painters 
next to Albert DUrer, whom he even excM-lIed in portraits. 
It is not too much to say that Holbein is tlaj greut<*st 
]»ortrait painter that ever lived. The magnificent portraits 
of Henry VIII. and Caidinal Wolsey at Christ Cluirch, 
Cxford; of the members of the Barber Surgeons Company, 
London, or those in tin; National Gallery, must he. admitted 
to prove this bold claim. Holbein was born in 1497 at 
GrUnstadt. Ho was instructed in the art of painting by 
his father, whom he soon surpa.s.sed. Acconi]»anying his 
father to Basel, Holbein ])ainted several portraits of Eras- 
mus, who gave him a lettei of reconiincndatioii to Sir 
Thomas Mure, and he cainc to I'higland in 1526. He was 
subsequently taken into tlie serviec of Henry VI II., and 
painted a large number of pictures in this country, princi- 
pally jiortraits, for which he was niuuiticently rewarded. 
Several portraits l)y him are in the Hampton Court Gallery. 
Ho died at London, of the plague, in 1543. Holbein was 
also the first wood engraver of his day. His collection of 
forty-one woodcuts called the “ Dance of Death,” exhibit- 
ing the King of Terrors advancing towards his victims 
unawares, in various guise suited to their guilt or merit, is 
considered to be the grandest example of grotesque ever 
given to the world (liuskin). It was excellently repro- 
ilnced ill popular form by photolitliography in Loudon, 1868, 

BOL'ZBUT or BAXt'XBUT ( Hippoylussus vulgaritt)^ 
the largest fish of tlio rieuronoctidai (Flat-fish) family. 
It has been taken on the fcjcotch coast weighing 3 cwts., 
and usually attains a length of 5 or 6 feet. It is more 
elongated than the flounder or turbot, the eyes are on the 
right side, while the upper surface is smooth, covered with 
small, soft, oval scales, and of ditlcrent shades of brown in 
colour. The under surface is perfectly smooth and wliite. 
The dorsal fin commences above the eye. It is often sold 
under the name of turbot, but is of inferior quality to that 
fish. The flesh is white and firm, but dry, and has little 
flavour. The fish is common on the British coasts, but 
more abundant in the north than in the south. It is 
found all along the northern coasts of Europe. It is very 
voracious, and devours cod, .kates, and crustaceans, even 
Attacking larger fish than itself, and biting pieces out of 
them. It is sold fresh, cut in slices; on the Norway co.ast, 
where large numbers are taken, tho slices are salted like 
herrings, or after being slightly salted and rolled are hung 
np in tl>e shade to dry. Large quantities of holibut are 
taken in the northern parts of the Americaii Atlantic 
coast, and also near Greenland. It is of great value to 
the inhabitants of the latter country, as it not only fur- 
nishes them with a large portion of their winter food, but 
oil is obtained ^rom it in considerable quantities. 

^ which, legal ly speaking, is restricted 
to Ghnstmas Day, Good Friday, and any other day ap- 
pointed by Act of Pailiaincnt to be kept as a fast or public 
thauks^ving. By 34 & 35 Viet. c. 17, Easter Monday, 
wlut Monday, the first Monday in August, and the 2Cth 
December, are made bank holidays for England and Ireland, 


the days for Scotland being New A'cai'^s Day, Christmas 
Day, Good Friday, and tho first Mondays of May and 
August, and when Christmas Day falls on a Sunday, tho 
following Monday is a holiday, tlie some rule being applied 
to New Year’s Day. When a bill of exchange falls due on 
a Sunday or other holy day, it becomes payable the day 
before, but a bill falling duo on a bank holiday is payable 
the day after. In public offices and law courts, in addi- 
tion to Christmas Day and Good Friday, tho queen’s 
birthday, and in some instances other days, are kopt as 
holidays. To constitute a legal holiday an Act of Parlia- 
ment is necessary, and no other authority has power to 
declare a holiday which can bind the public or nfiect the 
rights of third parties. 

BOL'INSBED. BAPBAXL, was bom probably dur- 
ing the first half of the sixteenth century. Anthony h 
Wood says that he was educated at one of tho univer- 
sities, and was a minister of God's word.” It appeal's most 
probable that he was chaplain or steward to Thomas 
Burdet of Bromcotc in Warwickshire. He died about 1600. 

Holinshed is important in Eiiglish literature, not so 
much for his work, which though excellent is mere com- 
pilation, as fur the fact that Shakspeare derived from this 
author his knowledge of English history. Ilolinshcd’s first 
edition was published in 1577, when tlie poet was a youth 
of thirteen. This first edition is a very scarce black-letter in 
two vols. folio, adorned by numerous woodcuts. The second 
edition omits these adornments, and has sufl'ered also from 
tho ceusorship of the times, which compelled the eaneelliiig 
of several sheets, it consists of the following items 
“Description of England,” by Ilamson; of “ Ireland,” by 
Stanihurst; and of “Scotland,” from the Latin of Hector 
Boethius, by W. H(arrison) ; “ History of England,” by R. 
lI(oImshed) ; of “ Ireland till the Conquest,” from Giraldus 
Oambrensis, by .T. Hooker (an uncle of tho divine) ; “ till 
1509,” by lloliushcd; and “till 1586,” by Hooker and 
Stanihurst; and of “Scotland till 1671,” by Holinshed, 
and continued by others, 

BOL'LAND, the name (which is derived from Holt- 
land^ meaning wood-laud) generally given to the king- 
dom of the NjSTtiFK LANDS, but properly applicable only 
to the two provinces described in the next oiticlc. 

BOIt'ZaANXl (Noutii and South), two contiguous 
provinces, and the most important in the kingdom of the 
Nkth£BLAnds, situated between 61® 46' and 53“ 30' N, 
lat., and 8® 45' and 5® 20' E. Ion., is bounded N. and W. by 
the German Ocean, E. by the Zuider Zee and tho provinces 
of Utrecht and Gelderland, and S. by Zeeland and North 
Brabant. Tho surface is flat, and in many parts below 
the level of the sea, against which it is protected by the 
sandy downs on the west coa.st, and by stupendous dykes 
!)uilt along the shores of the Zuider Zee, the Haarlem Meer, 
and the banks of the principal rivers. The country is 
traversed by canals in all directions. A railway from 
Rotterdam through the Hague, Leyden, Haarlem, Amster- 
dam, Utrecht, and thence to Rotterdam, incloses a very 
important part of the province. The soil is marshy, but 
lias some rich pastures, which support a fine breed of 
homos, cattle, and sheep. Gardens and orchards ore care- 
fully cultivated ; barley, oats, pease, beans, mustard, and 
other seeds are the chief crops in the northern part of the 
province; in tho southern part more com is produwd. 
But pasturage prevails much more than arable ctdtivation, 
the produce of the dairy farms, butter and cheese, con- 
stituting the chief wealth of the landholder. A remark- 
able feature of the country is the poldert^ a name given 
to lands that are below the level of tho sea or adjacent 
river, and, having once formed a lake or marsh, have been 
surrounded by dykes and cleared of water by means of 
pumps worked by windmills. The lands thus reclaimed 
are very fertile, and some of them of great extent, as the 
Beemster polders, near Edam, in the northern part of tho 
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province, wliich arc W miles in circumference; the grain 
sown in them is sometimes destroyed by water, but this 
is rare, for the mills are always at work, when there is 
any wind, lifting up the water to such a height as gives it 
a fall into the nearest river, canal, or sea. The effect pro- 
duced on foreigners who visit tlie polders for the first 
time is one of surpriso, not unminglcd with alarm, at the 
apparent inversion of the natural order of things ; luxuriant 
corn and rich grass crops gmwing, and fat cattle au^ sheep 
pasturing, where water should lie ; while the large sails of 
the canal barges flit past high above dykes, houses, and 
trees. The draining of the Haarlem Mcor, or lake, by 
steam power by an English company reclaimed more than 
d 0,000 acres of land, which are now divided into farms 
under pasturage or tillage. Flowers are cultivated in the 
tract between Alkmaar and the Hague, but especially 
about Haarlem. Hemp, flax, and madder are grown. 
Wood, both for construction and for fuel, is scarce. The 
manufactures, which ai*e chiefly carried on in the towns, 
are important. They consist of linen, paper, woollen 
cloths (for which I.cyden is famous), silk, leather, tobacco, 
sugar, &c. The gin distilleries of Schiedam are vciy ex- 
tensive, and have been long c(‘lebrated. Large quantities 
of Ann lime are made from the shells gathered on the 
coast of the German Ocean. The fisheries on the coasts 
arc important, and most industriously prosecuted. The 
sleekness of the cows and horses, and the cleanliness of 
the dairies in Holland are proverbial. The horses are all 
tender in the hoof. 

To the lover of the mountainous the aspect of Holland 
is tamo and uninteresting. The country is one vast plain, 
diversified neither by mountain, lull, nor knoll. Viewed 
from tlie top of a tower or spire, it appears like an exten- 
sive marsh intersected by numberless ditches and canals. 
Yet the monotony of this prospect is relieved by some fea- 
tures of great interest, meadows of wide extent and of the 
most beautiful verdure covered with large herds of welLfed 
cattle, sJjcets of water, with all the varied interests of boat- 
life, clusters of trees, mid in the vicinity of large towms 
elegant villas and parks decorated with statues and busts. 

Nonni Holland extends north of the Haarlem Meer 
and the mouth of the old Khine. It has an area of 1070 
square miles, and a population in 1883 of 732,G92. The 
Amstol and tlie Vecht flow through the south-east of the 
province, the Zaan through its centre. The Helder Canal, 
by which the largest merchant vessels reach Amsterdam 
direct from the German Ocean without encountering the 
difficult navigation of the Znidcr Zee, runs from Amsterdam 
to the Mars Diep or strait that separates the Texel from 
the mainland. It is 120 feet wide, 25 deep, and above 
60 miles in length. The chief towns ai’o Amsterdam, Alk- 
maar, and Haarlem. 

South Holland has an area of 11G6 square miles, 
and had 861,895 inhabitants in 1883. It lies south of the 
Haarlem Meer, and is traversed by the Old Rhine, the 
Yssel, the Lech, and by the large branches of the Maas, 
which form the islands of Voorno, Overflakce, Goeree, 
Pntten, Bcvclaiid, Yssolmonde, Dordrecht, and Rozenburg, 
west of Yssclmonde. The chief towns are Delft, Dort, 
the Hague, Leyden, and Rotterdam. 

KOXJbAND, SIR HENRY, a distinguished Ixmdon 
physician, was Wn at Knutsford, Cheshire, 27th October, 
1787, of a respectable family, and received his principal 
education at a Bristol school. Irving a merchant's 
counting-house at Liverpool, in which he hod been placed 
for a short time, Mr. Holland commenced the study of 
medicine in Edinburgh, where he graduated in 1811. In 
the next three years he travelled in the countries bordering 
on the Mediterranean, and in 1816 published his “Travels 
in Portugal, Sicily, the Ionian Islands, and Greece.*’ In 
1814 he was appointed domestic medical attendant on 
Caroline, princess of Wales (afterwards queen), and was 


thus introduced Into that exalted circle in whicli he attained 
a well-deserved popularity until his death at the ripe age 
of eighty-six, on the 27th October, 1878. Sir Henry 
Holland — he received his baronetcy in 1853— was better 
known as the genial and sagacious family physician, than 
for eminence in any special lino of pathology. He made 
the frank admission that '^the practice of a West-end 
physician abounds in cases which give little occasion for 
thought or solicitude, and arc best relieved by a frtqumt 
half-hour of genial conversation.” Sir Henry took regular 
annual tours, and in this way he crossed the Atlantic six- 
teen or seventeen times, travelled over 2G,000 miles of the 
American continent, made four expeditious to the East, 
three tours in Russia, two in Iceland, several in Sweden, 
Norway, Spain, Portugal, Italy, and Greece, besides voyages 
to the Canary Isles, the West Indies, Madeira, &c. His 
intimate association throughout the same period with dis- 
tinguished public men of all ranks and professions in Great 
Bribiin and Europe lends a special charm to his Recollec- 
tions of Past Life,” published in London in 1872. 

HOLLAND, LORD (Hknry Riciiart> Vassal 
Fox), was tho only son of Stephen, second Lord Holland. 
His mother was Mary, daughter of John Fitzpatrick, first, 
earl of Upper Ossory. Ho was born at Winterslow House, 
Wilts, 2] St November, 1773. He succeeded to the peerage 
when he was little more th.in a twelvemonth old. He wan 
educated at Eton and at Christ Church, Oxford, where he 
took the lionor.'iry degree of M.A., in right of his rank, in 
June, 1792. 

It Avas in the course of a continental tour that at 
Florence, in the beginning of tho year 1795, ho first met 
Lady Webster, tho wife of Sir Godfrey Webster, with 
whom he returned to England in June, 1790, and whom 
he married the next year, after she had been divorced 
from her first husband, who obtained £6000 damages in 
an action against Lord Holland. After his marriage with 
Ijidy Webster, Lord Holland assumed, by sign-manual, her 
family name of Vassal, which, however, has been laid aside 
by his children. He now took his place in tho House of 
Lords, nnd his first speech was made on the 9tli of Janu- 
ary, 1798. From this date he took a frequent part in tlie 
debates for the next four years, being all this lime a steady 
opponent of the, administration. 

On 2Kth August, 180G, Loi*d Holland nnd Lord Auck- 
land wx»rH appointed joint-commissioners for arranging the 
several m.atteis in discussion between this country and 
the United States, with Mr, Munro and Mr, Pinckney, the 
United States' commissioners ; and on the 27th of the same 
month ho was sworn of the Privy Council. An arrange- 
ment of the differences with America was effected after a 
long negatiaiiun, but Mr. Jefferson refused his ratification, 
and it came to nothing. On 15th October, after tho death 
of Mr. Fox, Lord Holland was appointed lord privy seal ; 
and be held that office for tho six months longer that the 
Grenville ministry lasted. 

In 1800 Lord Holland published “ Some Account of the 
Life and Writings of Lope Felix de Vega Carpio,” and 
follow'od it up next year with “ Three Comedies from the 
Spanish,” and in 1808 ho edited and introduced by a 
preface Mr. Fox's fragment entitled “A History of tho 
early part of tho Reign of James 11.” In tho long period 
during which his party was banished fi*om power he was 
known ns tho zealous defender of all oppressed races and 
persecuted sects. The movements for the extension of the 
suffrage, Catholic emancipation, the repeal of the com laws, 
and the abolition of the slave trade, all received his hearty 
support, and differing from his party in his estimate of 
Napoleon he protested against his detention at the island 
of St. Helena. 

On tho accession of the Whigs to power in November, 
1880, he became once more a cabinet minister as c^oellor 
of the duchy of Lancaster ; and this office he held (with the 
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except ion of tho ministerial interrepinm of a fortnight in 
May, 1832, and Sir Robert Peers four months’ tenni'e of 
power, from December, 3834, to April, 1885) till his death 
at Holland Hoasc on tho 22nd of October, 1840. 

HOUaOW WARS is the name given to articles made 
of iron and used chiefiy for cooking and other domestic 
uses. There are two kinds, cost and wrought. Tho latter 
is often mode by stamping a piece of iron to tho shape 
reqnu'ed by means of powerful machinoiy ; bnt die dearer 
kinds are still made by the old process of joining different 
pieces together. The articles not intended to ho used for 
cooking are generally covered with zinc, and the others with 
tin or a silicious enamel [see Enamkjl.]; and since their 
introduction the latter have, to a great extent, superseded 
tlic old copper and brass kitchen utensils. Most of tho 
English hollow ware is made in the district of which 
Birmingham and Wolverhampton arc the centres. 

HOLXY (Jlex Aquifolium) is a species of the same 
genus, It.ux, as tho South American Paraguay tea or 
inatd and tho North American black alder and inkbcriy ; 
tlicre are also species found in India .and Japan. The 
common holly, whicli constitutes so beautiful a feature in 
the winter scenery of many parts of England, and whoso 
scarlet or yellow berries render it so universal a d(‘coratlou 
of churches and dwelling-houses at Christmas time, is in 
Great Britain upon tho most northern limits within which 
it ranges in a wild state. It is Jiowtjver, at those limits 
that it attains its greatest size and beauty ; but it oce.a- j 
sionally suffers from severe winters. It is common in the 
nriddlo of Europe, extending from C2^ N. lat. in Norway 
to 'Iiukey in the south, and eastwards to the Caucasus and 
W<*8tern Asia. The Old English word for the tree was 
holm or holtgn^ whence in later times holm and holly w’cre 
derived. It is chiefly valued .as a sheltcT in winter .and 
an ornamental tree. Hedges formed of it are iin]}assable. 
Evelyn had a famous hedge whicli he jilantcd himself m 
his garden at Sayes Court; it w.as 400 feet in length, 

S) feet high, and 5 feet in diameter. 1’he wood is fine- 
grained, heavy, and compact, and is used for a great 
number of useful purposes, especially by the turner and 
matliematicul instrument maker. Birdlime is manufac- 
tured from the inner green layers of the bark, separated 
by boiling, and foi*meiited. The leaves and hark were 
formerly used as a febrifuge, and the root and bark as 
diuretics and exp(;ctorants. The homes of the holly pro- 
duce purgative and violent emetic cflccts in man, but are 
eaten by birds. 

There are a {^eat number of varieties, with while, yellow, 
and black berries, leaves with yellow or white margin, or 
spotted, &c. Tho variety Eerox 1ms the leaves covered all 
over with sharp prickles. 

Holly, as a Christinas decoration, is a relic of tho ancient 
saturnalia. This season of jollity w'os adopted, as were so 
many pagan customs, by the early churcli, and the holly 
whi(^ used to decorate the t* nples, and which was sent 
from one person to another a., a memento of good fellow- 
ship at this time, now' served tho churches and their con- 
verts for like uses, Tlicrc is also a tradition, firmly lield 
throughout the middle ages, that the burning hush in which 
the Lord appeared to Moses was a holly-tree. For Eea- 
hoJly and Knee-holly see Eryngium and Ruscus. 

HOLXYHOGK {Althcea rosed) is a hardy biennial 
plant, nearly allied to tho marsh-mallow, and belonging to 
the order SlALVACJRiE. Tho stem is tall and straight, 
from 8 to 16 feet high. The leaves are heart-shaped, with 
five to seven angles, lessening into bracts in tho flowciy 
pait of the stem. The large sljowy flowers spring from 
the axils of tho leaves, forming a spike in tlio upper part 
of the stem. It is a native of tho Levant, and was intro- 
duced in 1573. It is extensively cultivated in India. 
Nnmertms vwieties have since been raised, with single and 
double flowers. Ilollybocks may bo propagated by sowing 


tlie seed in tho open border and traMBplanting, or by divi- 
sion of the root, or by planting in a close frame eyes from 
the shoots. 

HOXiMFlUTH, a village of England in the county of 
York, in a beautiful valley, 6 miles south by west from 
Iludderslield, and 187 miles from London by rail. It is 
well built, and has a bandsorae town-hall, parish church, 
and a mechanics’ institute. The manufactures are plain 
and fancy woollens. In 1852, by the bursting of a 
reservoir which furnished water-power to the various 
factories many lives were lost here, and much property 
destroyed. 

BOL’OCAUST (Gr. Tiolos^ the whole; and haustos^ 
imrnt), among the classical ancients, a religious sacrifice 
in which the whole instead of a portion of tlie victim was 
bmned as an ofFerlng to the gods. The custom was nut 
dissimilar to the whole burnt-oflering of the ancient Jews, 
which consisted of a bullock without blemish brought to 
tlie tabernacle of the congregation. 

HOXaOCEPH’AJLI forms one of the primary divisions 
of tho class Fishes (Pisces), being regarded either as an 
order or subclass. This gi’oup contains only one family, 
Ghimicridic, and two genera, Chimaera and Callorbynchus. 
The Holocephali agree with the sharks (Chondugp- 
TEitYcai) in many respects, especially in external appear- 
ance and in the structure of their reproductive organs. 
TJio intestine has a spiral valve. The heart has a coitus 
arteriosus. In the structure of tho skull tho llolocepliali 
present remarkable ditfcrenccs from other fishes. The 
upper jaw is not separate, but is fused with the cninium. 
There is no separate suspensoriuni for the lower jaw, hence 
tho skull is termed autostylic. The notochord is per- 
sistent, runs throughout tho body, and is unsegmented. 
There is only one cxti»mal gill-opening; a soft membranous 
opercular fold protects the four gill slits. Chiniosra 
7nonstrosa, tlie kiiig of the horrings, ranges round tlie coasts 
of Europe, extending tolerably far north ; it is also found 
on Japanese coasts and at tho Cape of Good Hope. It 
feeds on crabs and molluscs, herrings and other fislies. 
The first dorsal fin is placed near the head and provided 
with a very strong and long spine ; close bcliind it rises 
the second dorsal, which extends throughont tho back. 
Tho tail is long and tapering, provided with a small fin 
above and below. The pectorals are large. This sjK'icics 
is abont 3 feet in length, brown in colour, with light spots. 
Two other species are known, Ckimtera collide from the 
west coast of North America, and Chinuera ajiimsj from 
the coast of Portugal. Of the second genus, Callorhynchus, 
only one species exists, Callorhynchus antarcticus^ common 
in the Southern Pacific and at the Cape of Good Hope. 
Tho snout of this fish has a cartilaginous prominence, ter- 
minating in a flap of skin. The extremity of the tail is 
distinctly turned upwards, and lacks the fin along its upper 
surface found in tho Chimmras. The anal fin is well 
developed. 

HOL^OGBAPH, a deed or testament written wholly 
by the testator’s own hand. By tlie law of England it 
does not matter whose penmanship is used in the making 
of a will or deed, provided the document be properly 
signed and attested. In Scotland the same general rule 
applies, but holo^apli documents differ from deeds duly 
attested in some important respects. Such documents aro 
valid witliout witnesses, but they do not prove the dates 
which they bear, and in the absence of extrinsic evidence 
will be presumed to be of a date least favourable for their 
purpose. An exception to this has, however, been intro- 
duced in the case of wills by 87 & 88 Viet. c. 94, s. 40, 
wliich provides that these documents shall bo deemed to 
have been executed of the dates they bear, unless the con- 
trary is proved. Holograph writings prescribe if not sued 
on within twenty years, unless the plaintiff proves by the 
oath of the defen&nt that they aro genuine. 
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HOXiOBlS'DltA& FORMS aro thoso Tvhicli have all 
tho faces present that can coexist. In any system they 
aro those forms which have the most complete develop- 
ment, and in which modiiicationB or developments of 
secondary faces take place in all similar parts. In com- 
pound forms holohedral forms always combine with holo- 
iiedral. 

HOXiOPTY'CBlUS (Gr. holog^ whole; and 
n wrinkle) is a genus of fossil fishes belonging to the 
order Ganoidki, so named from the wrlnkle-lrko markings 
on the large enamelled scales. They were lai‘go fishes, 
confined to the Devonian rocks. There wore two dorsal 
fins placed vciy far back. The pectoral fins were narrow 
and acutely lobate. The head was small ; but the unclothed 
jaws, covered with hard enamel instead of skin, were lined 
with a doable row of teeth — the outer range thickly set, 
and fringing the enamelled edge of the mouth ; the. inner 
ones wider apart, fang-like, and mure than twenty times 
as large. The species figured, IJoloptydiiua nobiliiaimus^ 


Iloloptyehius nobillssiinuti. 

is nearly perfect, but the tail is wanting. Without the | 
latter appendage the specimen measures 80 inches in : 
length, and the proportions are remarkably massive. 

BOLOSXD'SRXTES aro thoso meteorites that are 
entirly composed of metallic matter, which in most in- 
stances is meteoric iron (an alloy of iron and nickel). 
Minerals that do not occur on the earth have been found in 
some of tliem, as Troilite (FeS), Schreibersite, a phos- ' 
phido of iron and nickel coutainiog magnesium, and 
Daubrbeit e (F eS, Cr 2 S 3 ). | 

BOX.OTHUROZDSA is a class of the subkiugdom ■ 
EciiiNoi>KttMATA, of which tl»o animals known as sea- 
cucumbers or trepangs are examples. Tlio body is cylin- 
drical or worm-like, inclosed in a tough leathery skin, in 
which are scattered grains of calcareous matter, often 
arranged in a regular pattern. The body is very extensile 
and contractile. At the anterior end of the body is* situ- 
ated tho mouth, which is surrounded by a fringe of ten- 
tacles, from ton to twenty in number, generally more or 
less feather-like. Those tentacles are prolongations of the 
water-vascular system, and subserve respiration. Being 
retractile, they serve as organs of touch and prehension, 
and sometimes of locomotion. The alimentary canal is 
simple and mucli coiled, terminating in a large cloaca at 
the opposite extremity to the mouth. Two branched pro- 
cesses of the cloaca are generally present, the respiratory 
trees or lungs; the anim^ can receive or expel water by* 
means of this apparatus, whidi possibly thus assists it in 
its locomotion, as well as supplies air from the inhaled 
water. These animals are, like loeclies, exceedingly sen- 
sitive, and when disturbed will sometimes controct so 
violently that the integuments are mpturod and the intes- 
tines protrude. These violent contractions are due to the 
powerful muBcleB with whidi tlie skin is lined. There is 
a blood-vascular system, the principal vessds of which are 
two trunks, one on the dorsul and the other on the ventral 


side of the alimentary canal. The reproductive organs are 
situated near the mouth, and the sexes are distinct, except 
ill SynaptidsD. Reproduction is sometimes direct ; the amount 
of metamorphosis which the larva undergoes is never so con- 
siderable as in other classes. Most Holothuroidea creep by 
means of their tube feet ; in others locomotion is efiected 
by tho extension and contraction of their bodies and by 
the tentadcs ; some of the Synaptidte ore able to swim. 
The Holothuroidea live among sand, seaweed, &c. ; they 
live on diatoms and other minute creatures of the sea as 
well as on the nutritious matter they extract from the 
sand or coral which they swallow. Tlio Holothuroidea are 
generally distributed throughout the seas of the globe, but aro 
congregated in the greatest numbers In the Eastern seas. 
Those of the European s(*as are never highly coloured, but 
in more tropical seas, where coral reefs rise within a 
moderate distance of the surface, as in the Red Sea and 
the seas to the north and east of Australia, there are many 
of tlicm splendidly coloured. The general form of these 
animals is that of a cucumber, and many of tho 
species aro of a gelatinous nature and esculent. 

Tho Holothuroidea are divided into two orders. 
In the first order, Apneumona, there arc no special 
respii'atory organs, and tho sexes are united in one 
individual ; it contains only two families, Synaptida:, 
ill whleli tho tuhe-feet 01*0 absent, and Ouclno- 
labidse. The second order, Pnenmonophora, con- 
tains the typical Ska-cucumbers (Holothnria), 
forming ‘ the family Ilolothuriidse, and also the 
following families — Molpadiidoc, without tube-feet, 
and, as far as is known, hermaphrodite; l^solidse. 
and lihopalodinidie, having four respiratory trees. 
HOLRTSIN. See Schleswig and Holstein. 
HOLY ALLIANCE, a league formed among 
certain of the principal sovereigns of Enropo after 
the defeat of Napoleon at Waterloo, on tho pro- 
posal, it is said, of the Emperor Alexander of Russia. 
It arose from the religious feeding tlien prevalent of 
deliverance from Fi'ench domination, which was con- 
sidered os a consequence of tho French Revolution, and 
Napoleon as an incarnation of evil; and one of its 
declarations was that no member of tlie family of 
Napoleon was ever to occupy a European throne. The 
Act consisted of a declaration that, in accordance with tho 
precepts of tlie gospel, tho principles of justice, charity, 
and peace should be the basis of their internal adminis- 
tration and of their international relations, and that the 
happiness and religious welfare of their subjects sliould 
be their great object. Most of the European sovereigns 
became members of tho Alliance, and the treaty was 
formally published in the Frankfurt Journal of 2nd Febru- 
ary, 181t>. It soon became evident, however, that the pious 
language of tho treaty was merely a hypocritical mask 
covering a conspiracy, on the part of tlio despotic monarchs 
by which it bad been drawn up, against the liberal spirit 
then breaking out all over the Continent. It was by 
virtue of this league that tho liberal constitution of 
Naples was crushed by Austria in 1821, and that ab- 
solutism was restored in Spain by Franco in 1828. A 
disposition to extend its influence to South America, whom 
the Spanish colonies were throwing off the yoke of tho 
old country, led to the publication of the Monroe doctrine 
of the United States, which declared tliat any attempt to 
coerco the South American republics would be regi^eil 
by the States as an unfriendly act. The secession of 
England and France from the Alliance left it without 
cohesion or authority, and after the death of the Emperor 
Alexander it ceased to have any active existence. 

HOLY CITIES. Most religious faiths have one city 
round whidi holy memories cluster, and to which thdr 
adherents love to make pilgrimages. For tho Jews and 
ourselves the holy city is of course Jerusalem; for 'the 
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Rnssians l^foscow, and almost in the same degree Kiev ; 
Mecca for the Mohainineduns, and in a less degree Medina; 
Allaliabad for the Mohammedans of India; Benares for 
the native Hindus. Japan has its sacred Shin-to city of 
Kioto. Pizarro plundered the ancient holy city of the 
Incas of Pern, Cuzco, built, as they said, by Manco, the 
child of the sun, the first Inca, and named 
m being the centre of the universe for them. Here was 
the great golden sun-face, the reflection from which illumi- 
natt^ the temple when tlio sunlight played upon it, and w'as 
ctuight in its turn by countless plates and images of gold. 

HOLY FZRB is a fire kindled on Holy Satui'dny 
morning (the day after Good Friday), in the Roman Catholic 
Cliurch, from sparks struck from a flint. In the early ages 
of tlie chnrcli it was the custom before vespers to procure 
u light ill this way, from which the lamps and candles in 
iljo church wore lighted and kept up till wspers on the 
following day. In the ninth century, under I'opc! Leo IV., 
this custom of obtaining new fire from a flint was extended 
t-o Holy Saturday, on which day vespers are not recited. 
The c^^rcmony, as it now lakes place, represents Christ 
1)8 the “light” rising from his “stone "-protected sepnlchre. 
The Pasciuil Candle, and the c.andleH placed on the altar, 
are. liglited from the firo thus obtained, while the words 
Lumm ChrUii (Light of Christ) are thrice repeated. The 
lamps in the church are previously extinguished, so that 
it is from this “ blessed ” lire that tJioy, together with all 
other lights in the church, an‘ n'kindled. 

HOLY GHOST, ORDER OF THE. The order 
du iSaini Ksprit was one of the great knightly orders of 
chivalry. There were two older orders bearing tliis immo, 
one Neapolitan, instituted by I/)uis of Anjou, king of 
Naples, in 1352; and one French, instituted by Count 
Guy of Montpcllior about 111)8, and merged into the 
order of St Lazarus in 1G72, rc-cstablislicd in 1708, and 
rennited with St. Ijizarus in 17(30. 

But the order which is usually meant when this title 
is used is the great French royal ordej*, established by 
Henry III. of France in 1578, and lasting uutii the out- 
break of the French Revolution in 1781), It was re- 
established on the restoration of the Bourbons in 181.5, 
and perished with their fall in 1830, It was for i*oyal 
F rancp in a less degree whnt tlie Garter still is to England. 

HOLY ISLAND or LXNDISFARNE, an island in 
the North Sen, ofl* the N.E. coast of England, opposite tljo 
mouth of the Lindis rivulet, 10 miles S.S.E. of Berwick, 
and separnied from the mainland by n narrow belt of sand 
ossable at low water, is about 3 miles long and IJ mile 
road, and consists almost entirely of sandhills GO feet 
high, A small portion in the south forms a jdain fit for 
tillage. At its south-east extremity is a perpendicular 
cliff crowned by an old castle ; but tlic chief object of 
interest is the old abbey of Lindisfarne, of whieJi large 
portions; indicative of its original niagnilieonce, still remain. 
It was founded by Aidan, a * jiik of Iona, iu G3G, and was 
long a celebrated seat td leaining and the centre of mis- 
sionary work among the heathen English of tin* Northum- 
brian kingdom by preachers from the Rrimitivo Irish 
Church and disciples of Columba at Iona. It is beautifully 
described in the second canto of “Mannion”: — 

" In 8axon strength that ahbey firown'd, 

With xnassive arches broad and round, 

That rose alternate, row and row, 

On ponderous pillars short and low, 

Built ere the art was known. 

By aisle and sliaited stalk, 

Tlie arcades ot an alloy’d w'alk 
To emulate iu stone.” 

Holy island is composed of sandstone and limestone, 
with beds of coal and ironstone. The inhabitants num- 
ber 650, and jiro mostly fishermen. The island was at 
OTe time the scut of a bishopric, which was removed to 
Chester-le-Strect in 876, and thence in 906 to Durham. 


HOLY LAND. S ee PA LESTiy|^ 

HOLY LEAGUEt THE (1510), was the outcome of 
tho League of Canibrai (1608). Louis XIL of France had 
arranged the latter from hatred to Venice ; the Emperor 
hlaximilian, Pope .lulius IT., and the King of Aragon were 
I his allies, and Louis carried off the victory of Agnadel 
' against the republic. Julius II., alarmed at the sudden 
growth of the French power in Italy, and having gained 
the few places in the Romagna which lie desired, and 
which, together with a desire to humble Venice, formed 
his real motives for entering into the League of Cambral, 
was now >is eager to conspire against the King of Franco 
as formerly he had been willing to join with him. He 
thci-efore aiipronched tluj Venetians in their crippled con- 
dition, and joined by them, the Swiss republic, and the 
King of Aragon, Ferdinand the Catholic, he declared the 
Holy League to drive the French from Italy. Louis XII. 
met with reverse after reverse (England joined the allies 
and helped with the defeat at Guinegaste, tho battle of 
the spurs ”), and was glad to sign peace in 1514. For the 
great Catholic I.c'agiic (157fi) of the French religious civil 
wars under Henry HI. and Henry IV., sometimes called 
also “ Holy League,” see Lkagitk, The. 

HOLY KtAID OF KENT. See Barton, Eliza- 
beth. 

HOLY ORDERS. See Ordination. 

HOLY ROBIAN EMPIRE. This is the true title 
of the great medimvnl form of government which is now 
almost universally called the Cerwaw Empire^ or simply 
the Empire^ and the sovereigns of which, though by right 
emperors of Rome, ai*G always called, as in fact they were, 
emperors of Germany. 

The nominally unbroken snccesrion of the Roman Em- 
pire from shortly before the Christian era down to 1 806 is 
so remarkable a.-: to call for a brief account. Tho ancient 
Empire of Rome, wliicli began with Julius Crosar, had so 
extended its boundaries eastward that at the close of the 
third century of our era Home herself lay inconveniently to 
the. w’est. liiocletian, at Nicomedia, was the first emperor 
peniuinently to govern elsewhere than from Rome. Con- 
stantine the Great, soon after he had attained supremo 
pow'er, in a.d. 328, chose Byzantion (Byzantium), an 
ani'ient Greek city on the Bosphorus, ns the seat of 
empire, and renamed it New Rome. But as it was he 
who gave it its splendour, it received the name of Con- 
stantine's city — Coiistnntinopolis, and this name speedily 
drove the otlicr out of men’s minds. Tho fashionable 
language spoken by tho nobles and used by authors in the 
Roman Empire had been for some time Greek (though 
the oflUcial state language for laws, Ac., long remained 
Latin), and this Greek langnago and civilization, as re- 
]dacing the Latin and Roman ways, grew into a still more 
fixed rule after the removal of tho seat of empire, so that 
the empire after Constantine is called very fairly the 
Greek Emtirk (as in the article in the present work) ; 
or it is called otherwise the Eastern Empire as contrasted 
with the Western Empire, when presently thoro came to be 
one; or it is called the Byzantine Empire. But it always 
called itself the Roman Empire,^ and its people called them- 
selves (though they spoke in Greek) Howiaiw. 

At the death of Theodosius, in 895, his sons divided the 
empire. Arcadius was sovereign of the Eastern, Honorius 
ht Ravenna ruled the Western Empire. But tins last was 
so feeble as to bo quite unable to cope with the barbarians, 
and even by 410 Rome had been sacked by Alaric, while 
by 476 the Western Empire came to an end, and the 
barbarian king Odoacer ruled the land— not, however, as 
king or emperor of Rome: he was king of his own tribe, 
the Heruli ; his control of Italy was as patrician or viceroy 
of the Eastern Emperor Zeno. The miserable Roman 
Senate passed a decree that the empire should again he 
one— of course a pure form. Odoacer was succeeded (still 
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under the title of pafncmn) in 493 by Thcodoric, king of j 
tbe Visigoths (Wsst^oths), and after Thcodoric's time | 
the Eastern emperors were able to appoint their own ! 
patricians. ! 

Meanwhile Italy was growing into some feeble semblance 
of a state, greatly through the waxing influence of the 
Bishop of Rome. Soon these bishops, calling themselves 
popes, were strong enough to wage ecclesiastical war against 
the emperor and the Eastern pope or patriarch, who were 
for abolishing the worship or reverence of images in the 
church. So fierce did this strife grow over IconocTwAsm 
that it cost the emperors their last real hold over Romo 
[see also Orkgohy II, and TIL], though for some time 
to come they held possessions in Southern Italy. The 
Lombards had won Northern Italy, and by the middle of 
the eighth century they threatened Rome. The popo and 
the people, looking now no longer to Constantinople for 
help, turned towards the great Frank power which had 
arisen in tho West under the Karling mayors of the palace, 
ruling in the name of the Merw'ing Frankish kings. Pippin, 
the hist of 'these mayors, got Pope Zacharias to decree that 
being king de facto he was at liberty to assume the kingly 
title, whi^ ho therefore did in 761, and in 752 St. Boni- 
face crowned him. The grateful Frank made, or was said 
to have made, tho famous Donation of territory on w’hicli 
tho popes founded, later on, their temporal sovereignty. 
This \ras the pope's share of the large Italian conquests 
of Pippin from the Lombards. The pope conferred upon 
Pippin the title of Patrician of the Homans, and he held 
all Italy save the south and the papal Donation. As the 
role of the Franks waxed, tliat of the (Greek) “Homan” 
emperors waned. In 792 the young Emperor Constan- 
tine VI. was deposed by his mother Irene, who had the 
barbarity to put out his eyes in addition. Now apart from 
the irregularity of tho succession, no woman had ever 
nominally been empress, though many had wielded the 
sceptre in their husband's or their son's name. The 
Italian people therefoi'e seized the. opportunity, and elected 
Karl (Karl tho Great or Charlcni.agne), the son and 
successor of Pippin, erapevor of Home. In the year 800, 
Karl, already king of tho Franks, king of Lombardy, 
and patrician of the Homans, was crowned by the pope, 
Leo III., in St. Peter's on Chiistmas Day under the title of 
Carolus Angustus, Empvror of the, lioitians^ and was held 
by the greater part of Europe as the actual and true sue- i 
cessor «>f Julius Capsar, though his capital was neither 
Rome nor Constantinople, hut Aix-la-Chapelle. In study- 
ing mediiuval history this sequence, which has been here at 
fiomo length set forth, is hut too often forgotten. It can- 
not bo too firmly pronounced, however, that in the eyes of 
all men but the Byzantine emperors and tlicir restricted 
empire, the new Empire of the West was the true Empire 
of Home. Yet as the other state continued to challenge 
the title, and as tlio religious divergences were very great 
and growing greater, the popes, who claimed the right of 
crowning tbe emperors of Home, called the latter Western 
Empire the Jloly Roman Empire, to distinguish it from the 
empire of Constantinuplc. The extreme South of Italy 
did not belong to tho “ Holy Human '* Empire, but to the 
(^Greek) “Roman” Empire for two centuries more. 

The sovereigns of the Holy Roman Empire were kings of 
the Franks, speaking German, though the language of the 
state, the law, and the church was Latin. But though 
the kings of the Franks and their successors, the kings of 
Germany, were de facto possessed of the imperial power, 
they were never called emperors until their coronation by 
tho pope. Therefore, as is elsewhere shown in detail, 
several sovereigns whom we rank among tbe emperors wore 
never possessed of that title. [See Germany, section 
nUUiry^ Henry, the son of the great Barbarossa 
(FredericK I.), who became in due time Henry VI. (in 
1190 A.i>.), was tho first to call himself King of the 
you viu 


Romans as heir to the empire, in the same sense as the 
heirs-apparent in England are called princes of Wales. 
Frederick III. was the last emperor crowned in Borne; 
his successor Maximilian I. took the title of emperor- 
elect*’ without coronation by the consent of the pope. 
Charles V. was crowned emperor by the popo at Bologna 
(not Rome) in 1680, but after him no emperor received papal 
sanction till the French emperor, Napoleon 1. Very soon, 
that is, at the close of the sixteenth century, the kings of 
Germany and emperors of Hume called themselves Emperor 
of Germany and King of tite Romans^ and it was not 
long before both the one title and the other was little more 
thou a badge of honour worn by the princes of Austria of 
the house of Ilapsburg. Thus altered from a Holy Roman 
Empire into a German Empire, the ancient title lingered 
on till 1808, when Francis II. quietly altered his style to 
Emperor of Austria, upon the Emperor Napoleon being 
acknowledged head of the Confederation of the Rhine (that 
is, of Northen) Germany). 

The Holy Roman F.inpire inherited two fatal names; 
ht)th the connection with tho popes and the connection with 
Rome led to disaster npon disaster. The one brought 
tihout the cruel strife between popo and emperor under the 
emperor Henry III., when tho empire crushed the church, 
and under the emperors Henry IV. and V., and later on 
under the brilliant Frederick IL, when the church got tho 
better of the empire. Hence arose the bitter conflict be- 
tween GtiEi.fr's (I'apalists) and Giiirkluines (Imperial- 
ists), elsewhere described. In one sense also it was 
Charles V.'s position as emperor which converted tho 
Reformation into a Frotcslant movement instead of allow- 
ing it to remain a Catholic refonnation as at first, for it 
is quite clear that Charles's aims w’cre dynastic, not reli- 
gious. He withstood Luther more because he was hound 
to support Home, as his predecessors in tho empire had 
done, than because he disagreed with all that ho put for- 
ward. The result was the Thirty Years’ War instead of 
some peaceful an'angement, or if no arrangement had proved 
possible, a dignified secession, leaving only such wounds as 
time W'ould heal. Tho uther connection led to the frc>quciit 
absence of the Gennan king from his owm proper dominions 
to assert .md maintain Jiis supremacy over the half-inde- 
pendent states of Italy. BiU'barossa, Frederick 11., Henry 
VII. (Dante's beau ideal), all lost their lives and wasted 
I their reigns in c*oiiseqiiencc of their connection with Italy, 

I and tho evil influence was frit by other princes in a greater 
I or less degree. Hence too iin>so the fatal rivalry between 
I France and Gcmiany for Italian influence, w’hich led to tho 
I fearful loss of blood under Charles VIII., Louis XU., and 
Francis 1. of France. And worst of all, hence arose that 
cruhliing down of the liberties of Italy for centuries under 
the Austrian and Spanish tyrannies until her happy release 
under Victor Emmanuel, and her rise into a flourishing 
kingdom of Italy in onr own day, 

BOLY 'WATER is water which has been mingled 
with salt, and specially exorcised and blessed by a bishop 
or priest for certain religions uses. Tlie use of holy water 
in the Christian church is generally traced to the observ- 
ances of tbe aiicient Jewi^h .ritual, in which the hands 
and face were sprinkled with water before entering the 
sanctuary, lliough many scholars regard the practice as 
being of pagan origin. Certainly the use of consecrated 
water for sprinkling thoso who entei'ed tho temple was 
common among the ancient Greeks, as was also the practice 
of mingling salt with water for sacramental purposes. In 
the Homan Catholic Clmreh a somewhat elaborate cere- 
monial is enjoined upon the priest for tbe consecration c5 
holy water, and it is used in connection with the regular 
worship of tho church, in the consecration of sacred objects, 
and at marriages and funerals. A vessel of holy water is 
kept at every cliurch door, and it is used by the worshippers 
on entering and leaving for making the sign of the cross. 
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l]y educated Koman Catholics the efScacy of holy water 
is altribiiti'd to the prayers of the church, which solemnly 
blesses it, and its use is also regarded as valuable from its 
symbol ie suggestions of ])urity and consecration. From 
the writings of the fathers it appears that tho use of holy 
water was condemned by many as savouring of heathenism 
during the early days of tho church ; but the custom ulti- 
mately prevailed over all opposition, and was generally 
prevalent by the eighth and ninth centuries. It Is now 
used by the nuinun Catholic, Greclc, Kussian, and Oriental 
churches, ]>ut is rejected by tho Pruleslaut churches tus 
being uusw'iptural. 

HOLY WEEK, called also Vnxsion I Keel’, is the week 
before Easter, commencing on Palm Sunday, and com- 
prising Holy 'I'hursday, Good Friday, and Holy Saturday, 
It is commemorative of the Passion of ('lirist during 
the week previous to his rcsurrecti<in. Many Protestants 
observe only the Friday [ see (fnoi> FitiDAV | as a solciim 
day ; but in the Itonmn Catliolic Church the wliolc week is 
made one of great solemnity and fasting. They, however, 
call this Holy Week, and tho preceding one Passion We‘‘k, 
Holy Week has never been observed by Pieshyterians. 

HOL'YHKAD ISLAND, a small island of North 
Wales, on the western hide of Anglesey, fr<jni which it is 
Hcparated by a sandy strait, fonlahle at low water. Its 
greatest length is 7 miles, and its breadth Tho ai*eu 
is 7000 acres, and the ]iopulation in 1881 was 8080. 
Tlio island has some good pasture and arahhi land, hut is 
mostly rocky .and barren ; the norlliern coast especially 
being very wild, ami marked uith ])r<*eipices and caverns 
haunted by inuninerablo sea-fowl, while the falcon eagle 
soars over the Jdghest crags. On the north-west const 
are two islets, named respectively North ami South Slack, 
on whicli thcie arc lighthouses, with nsvolving lights vihihlo 
20 miles distant. South Stack is cunneeted with Holyhead 
island by a suspension bridge. 

Hoia'HKAI), a seaport and inaiket-town, is situated on 
tlm island of Holyhead, and is iltll miles iiorth-west of 
London, with which it is in direct cominuiiieatiou by 
railway. It Is the government stcain-paeket station for 
Dublin, from wliieh it is distant about 70 miles, and on 
this aeeouiit llio alteiition of government was specially 
directed many years ago to the providing of improved 
harbour aeeomiiiodation here. The const around is very 
dangerous, amt it appeared highly desirable to provide also 
a BLM’ure havVnir of refuge, 'i'his has been aceomplisbed 
by tiu! coiislruelion of a massivti breakwater, 78G0 feet in 
length, inclosing a harbour 207 acres in extent, and (in 
addition) a roadstead of 400 acres of deep water, Tlio 
solid masonry wall of the breakwater is erected on n rubble 
mound of stone of great size, llu! water being line from 
40 feet to 6f> feet deep. At the level of hov water tlio 
mound is nowhere less than 2b0 f(;et in width, and in 
GO feet depth it is 400 feet wide at the base. It contains 
altogother about 7,0tH' 000 Ions of stone. The solid wall 
crowning tho mound k carried up to 38 feet 0 inches above 
low water, and a spacious promenade is sui imninted on the 
sea side by a handsome parapet. At a lower level, or at 
27 feet above low water, there Is on the harhunr sitlo a 
terrace or quay 40 feet wide. At tho end of the pier is an 
oval strncturo of enormous strength, 150 feet long and 
60 feet wide, the solid masonry being carried down into the 
i-uhble mound to more than 25 feet below low water. On 
this, tho head of the pier, stands a lighthouse. Hathor 
more than twenty-five years were occupied in the con- 
Btructioii uf tho breakwater, which, commenced in 1847, 
wa.s opened by tho Prince of Wales on Ibth August, 
1873. 'L'he cost of the harbour thus formed was great, 
amounting to XI, 500, 000; but considering the immense 
protection afforded to life and property, it is certainly 
money well laid out, especially when it is remembered that 
Boorly 4000 ships seek refuge within it during the ycai’. 


During the past few years the face of the conntiy cont!gnon» 
to and bordering on Holyhead harbor has undergone great 
change, chlcHy owing to tho enterprise of the London and 
North-western Railway Company in providing for tho con- 
stantly increasing traffic between their packet stations at 
Holyhead, Dublin, and Kingston. In 1873 tho company 
I obtained an Act for the enlargement of the old harbour, and 
I the works were opened by the Princo of Wales in 1880. 
The water area of the old liarbour was increased from 
10 to 24 aeres, with a uniform depth of 13 feet at ebb 
and 30 feet at fiood spring tides, and 18 feet and 23 feet 
respectively at neaps. The length of quay accommodation 
is over 4000 feet, and there are 16 miles of sidings. A 
gi’aving dock has also been constructed. Holyhead is 
called by the Welsh Caer Oyhi. 

HOL'YROOD, on the eastern side of Edinburgh, avus 
anciently the residence of the Scottish sovereigns and the 
scene of many tragical events connected with their history. 
Its site is a small plain or valley between the Caltou Hill 
and the mtijestic Arthur’s Scat. It was an abbey founded 
by King David T. of Scotland in 1128, and dedicated in 
honour of tho Holy Cross or Rood brought from Jcrusuleni 
by St. Margaret in 1070, whicli became one of tlio heir- 
looms of Scotland. The ublioy was burned by tho Englibh 
in 1385, in 1544, and in 1547. It Wtos made a chapel- 
royal ill 1C72. During tho revolution of 1688 it was 
plundered and partially burned, and remained in a dilapi- 
(hited stato till 1758, when it was repaired and roofed ; 
but the roof proving too lieavy, it agtiiii became a ruin in 
1768. It was restored in 1816. 

Ill the year 1295 a Parliament was held in the abbey by 
John Balliol, James 11. was born in it, and made it his 
home. James IV. laid tho foundations uf a palace in 
addition to tho abbey, and Ilolyrood became the chief seat 
of tho Scottish sovereigns, Qnccii Mary resided here, and 
it was in this palace, in 1506, that Rizzio was murdered. 
James VI. was born and lived in it until his accession to 
the throne of England, and visited it afterwards. Charles 
11. rebuilt it, and various royal personages occupied It till 
1822, when George IV. held his court tlicrc, and it lias 
been often visited by Queen Victoria. 

HOL'YWELL, a town of Wales in the county of Flint, 
pleasantly situated on an erninennn near the estuary of the 
Dee, 4 miles north-west from Flint mid 195 miles from 
London by the North-western Railway. It was formerly 
an inconsiderablo village, but *thc minerals of the neigh- 
bouring country, and the manufactures connected uith 
them, have rendered it a flourishing town. The mines 
siipjdy lead, copper, calamine, and other ores, and tlierc arc 
Binelting-fm'naces, copper works, brass works, wire works, a 
shyt tower, &c. There are also manufactures of cottons, 
fiannels, and galluous, paper, and cement. St. Wiuifred'rt 
Well was formerly much resorted to by a Jorge number of 
pilgrims, its watisrs having been held in high repute for 
the cure of diseases, Tho spring throws out more than 
80 hogsheads a minute, and over its octagonal well is a 
beautiful Gothic chapel, erected in tho reign of Henry 
VII. From the well the water flows into a rectangular 
bath, 12 feet by 7, and the stream, in the short course of 
one mile, drives several mills. The hai’bour, from which 
the manufactures are shipped, is small and inconvenient. 
The town has a parish church and places of worship for 
dissenters. It is a contributory borough to the Flint par- 
liamentary district. The population in 1881 was 1 1,320. 
Holywell is called in Welsh Tre.ffynnon^ the town of the 
well, 

HOM'AGEf an incident of tenure during feudal times. 
The word is derived from Lat. Aomo, a man, because when 
the tenant did his service to the lord, he said, I become your 
man,” &c. Litgt homage was that to the sovereign or lord 
paramount, and it could not be broken; but Hmph homage 
%va3 binding on the tenant only while he held the fief for 
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wliich it was rendered Ancestral homage was where the 
tenant and his ancestors had always held of the same lord 
and his ancestors. Homage was abolished by 12 Car. II. 
c. 21. 

HOBfBURG-VON-DSR-HOH]C» a town of Germany 
in the province of Hcsse-Nasj>au, situated 10 miles S.^hy 
W. from Frunkfurt-on-tho-Muiii, under an eminence* on 
which the palace of the landgrave is built. Tho resident 
population is 10^000. I'ho town is charmingly placed 
funid tho forest-clad hills of Tannus. It is much fre- 
quented for its mineral bprings and baths. The waters, 
which contain common salt and carbonic acid, issue from | 
the base of the Great Feldbcrg at tho height of COO feet 
above the sea; lai-ge quantities are exported eveiy year. 
It fomierly had the inglorious distinction of surpassing all 
the other gamhling saloons of Germany in the magnitude 
of its transactions. Various unsuccessful attempts were 
made to suppress the gambling, which w^as carried on at 
all hours of the day and night, until the King of Prussia 
:it last issued a peremptory order, nndcr which they were 
entirely abolished in lh70. 

BO'MER (ill Greek 7/omcros), the supposed author of 
the earliest Greek heroic poems extant, and of some 
liymns in praise of different gods. Opinions tho most 
various have been held regarding his birthplace, his age, 
his station, and the circunistniiees of his life. Seven 
jdaces clainuMl to be Ibc birtlijdace of “ the blind old man 
of Chios’ rocky isle;” Cdiios, Smyrna (the two earliest), 
Rhodes, Colophon, Salamis, Argos, and Athens. Tho 
author or authors of the Iliad appear from the work to 
have been accurately acquainted with tho geogi*aphy of 
(ircece and the noriherri ])nrt of the Archipelago, and it 
lias been inferred’ that Horner was u waiidoriug minstrel. 
Tho existence of such wandering minstrels seems to be 
shown by the hymn to Apollo quoted by Thucydides ; as 
the notices of Phemius and Detnodokos, in tho Homeric 
])ocms, prove the existence of bards attached to particular 
courts. 

The poems attributed to Horner are the Iliad and the 
Odyssey, to which bumo have added the Homeric Hymns. Of 
these poems the Iliad stands first, us tho oldest and at the 
same time the oompletest specimen of a national heroic pocrii. 
Tho subject is tho revenge which Achilles took on Aga- 
nieinnou for depriving him of his mistress Brlscis during 
the siege of Troy, and tho consequent o\il8 which befell 
the Greeks. It is divided into twenty-four rhapsodies or 
books, which detail the history of the besieging force dur- 
ing the period of Achilles' anger, and end with the death 
of Hector (who is slain by Achilles in retaliation for 
Hector’s having killed Patroclns) and the solemn burial of 
the Trojan w-arrior. Heroic poetry, as a simple form of 
art, docs not employ the development of a plot, hut rather 
tho extraction of a certain portion from tlio poetical annals 
of a nation, beginning and ending jnst where tho subject 
may seem to suggest, but not necessarily ending with a 
re^ar disengagement of a jdot regularly 'worked up and 
studiously combined from the beginning of the poem. 
Whether what we now possess be tho exact poem which 
thus forms the beginning of till Greek litcraturo is scai*cely 
doubtful. The lapse of so many ages can hardly have 
failed to have introduced some passages, and to have 
altered and removed others. 

Tho Odyssey can hardly be called a national epic ; it is 
much nearer the romance of chivalry than any other ancient 
work now in existence. It contains tho account of those 
adventures which UJysscs (Odysseus) encountered on liis 
way home from Troy, and in its present state consists of 
twenty-four books, which division is said to he owing to 
the grammarians in the time of the Ptolemies. There is 
little doubt that much has been interpolated in tho account 
of Ulysses’ visit to tho Shades, and Aristophanes and 
Arifitarchos the grammarians considered tho latter part of 


tho twenty-third and all the twenty-fourth ))ook spurious. 
A characteristic of the Odyssey to which we have just 
alluded, is its romantic look, using romantic as opposed to 
classical. There is Bomething quite northern in tho adven- 
tures of Ulysses ; they might have happened to a knight 
of Arthur’s court, or perhaps still better to Beowulf. The 
Sirens would be singing maidens, who decoy travellers by 
their strains ; the nymph Calypso would find an antitype 
in some enchantress. Ulysses slays the suitors much in 
the way of William of Cloudeslcc in tho old ballad. 

The difierence in the character of the Iliad and the Odyssey 
might lead ns to the conclusion that these poems are not 
the product of the same mind. Other differences, however, 
of less importance have been pointed out by the critics. 
How far cither poem can claim a bingle author is a still 
more difficult question. 1’hcro is an historical fact which 
has been adduced in support of one side of this question, 
namely, the existence of a race of men called Khapsodists 
or Homeridac, who imitated Homer, enlarged upon him, 
.and interpolated his poems with verses of their own, treat- 
ing him very much as the IJibIc was treated by one school 
of tho early mystery-mongers. Now those who deny tho 
unity of tlic Iliad assert that these rhapsodists manu- 
factured it among tljcmselves, until it gradually assumed 
that form in wbicli Peisistratos liiially established it, and in 
which we now have it. fSee Wolfian Theory of Homer in 
the arlielo Wolf. ) Whatever truth there may bo in this 
opinion or any other as to tho Homeric poems, wo must 
admit tliat many lines, and even whole passages, may bo 
interpolations. The hymns, epigrams, and the “ Battle of 
the Progs and Alice” make up the sum of tho Homeric 
poems, goniiine and s))urious. Tho earliest mention made 
of Homer is by Pindar. Herodotus and Thucydides quote 
and refer to him ; and by Plato he is constantly either 
hinted at or trnnsciibcd. 

The princljial modern editions of Homer aro those by 
Wolf (Leipzig, 1807), Bekker (Bonn, 1858), and La Roche 
(Leipzig, Odyssey, 18C8, Iliad, 187(1) and good com- 
mentaries exist by Heyne and Nitzsch, for tho Hind and 
Odyssey respectively. A fine collection of scholia was pub- 
lished by Oxford LTniversiry in 1880, Of translations we 
have Hobbes, Chapman, P«»pe, Cowper, Sothoby,Wor8ley,and 
Lord 1 )crby. Although the Odyssey of W orsley (Blackwood, 
18(51) has received special marks of public approbation, 
perhaps, on the whole, Lovtl Derby’s (18G4) is the better. 
Noth.ing, however, equals Cluipinaii in general representa- 
tion of the original in English. Its antique rugged gran- 
deur is magiiiliccnt. Pope is trivial by its side, and 
Derby is eKsentially modern. Keats’ sonnet on this trans- 
lation of Chapmans is a noble piece of enthnsiastio work. 
Chapnmu was published for a shilling in Morley’s Univer- 
sal Libiury in 1884, and it is creditable to the public that 
it met with a large and r(*ady sale. Chapman uses rliymed 
fourtecn-syllabled couplets; Pope rhymed ten-syllabled or 
“heroic” couplets; Cowper and Derby use blank verse. 
The Gerinuii translation by Vo.ss is wonderful as iTgards 
accuracy. It is in hexameters, and prescr>’cs every sen- 
tence, and nearly every word. In Italian the translations 
of Cesarotti and Monti, and in Prciich that of Montbel, are 
tile best known. 

As for the approximate date of Homer, Clinton gives 
062-927 but Grote, after much careful research, 
thinks him not older than from 850 to 776 ii.c. Tho 
date of 1184 B.r, given by Dionysius is of course absurd. 

HOMIBSTICAD ACT* a very important Act passed 
by the Congress of the United States with tho view of 
promoting tlio cultivation of land in the more recently 
settled states. It gives to every citizen — without pay- 
ment— the right to a homestead on surveyed lands to the 
extent of one-quarter of a section, or 160 acres; and after 
five years settlement on and cultivation of the soil a com- 
plete title for the homestead is ^ven to the settler. Aliens 
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cannot acquire valid titles to real estate tinder the pre- 
emption and homestead laws. 

BOMXCX'DAL MA'NXA is the name given to a form 
of impulsive insanity in which the patient seems to bo im- 
pelled by a blind overmastering desire to taJte life. The 
records of medical jurispradence contain many cases of 
unpremeditated, purposeless murder committed hy persons 
who hod previously displayed few if any of the signs of 
insanity. Very often the victim selected has been one who 
was previously greatly beloved, though someliincs a perfect 
stranger has been sacrificed in this way. Occasionally per- 
sons who have felt this impulse gradually coming upon them 
have struggled for a time suecessfully against it, and at 
last finding it becoming overmastering have voluntarily 
sought restraint. In other forms of tliis disease the mur- 
der bos resulted from delusions on the part of the insane 
person, such as the hearing of a miraculous voice from 
heaven commanding the act, or that it is necessary as ii 
means of self-defence against poisoning, &c. 

In such coses careful investigation generally sliows either 
the existence of strong hereditary taint or of some form of 
brain disease, but it is very oftcij u most difficult problem 
to estimate how far sucJi a person must be Jield rcsf»onsihJe 
for his actions. According to ICiiglish law every person is 
asKumed to bo responsible for Lis acts unless the contrary 
is proved, and though the pica of insanity as n defence for 
the crime of murder is sufli'dcnt when it can be sustained, 
it is usually regarded with a good deal of suspicion both 
by judges and juries in cases where the accused person has 
been at largo previous to the ecurimissiou of the crime. 

KOBt'XCXDXf in English law, is defined as tlie killing 
of a human being, whetJier such act he criminal or not. 
Three kinds are recognized— justlliablc, excusable, and 
felonious. Justifiahh homicide is tliat which has no guilt 
at all, such as when the pr(»per officer ex<*cutes a criminal 
in strict conformity with the sentence of the law, or where 
an officer of juslie,e or other person acting in his aid in the 
legal exercise of a partienlar duty kUls a person wli<» resists 
or prevents him executing it, as when a person resists 
arrest with violence and is killed in the struggle, or where 
persons arc killed by tlic officers in dispersing a riotous 
mob, &c. Homicide is also justifiable where it is committed 
to 3 )revcnt the perpetration of an atrocious crime attempted 
with violence, such as rape or murder, and most probably 
housebreaking during the night. 

Excumhle homicide is of two kinds — (1) where a man 
doing a lawful act unintentionally kills another by mis- 
adventuro; and (2) ■where it is eonnnitted in self-defence, 
the slayer being in imminent danger of death, and having 
done all he could to avoid the assault. The latter kind 
includes the committal of homicide in the defence of others, 
such as wife or children, whom it is a duty to protect. 
The plea of self-defence will not hold good in the case of 
unlawful acts, such ns duels or prize lights, and in such 
cases seconds and those ^ -ho a.^'sist arc regarded by the law 
08 sharing in the guilt t. ^ the principals. 

Felonious homkldo is the highest offence known to the 
law, and it implies tlie killing of a human creature of any 
or sex without justification. Fur the law relating to 
this see under Manslaughtkh, Mi'itDKii, and SuiciuK. 

The law of Scotland is practically the same. Instead of 
felonious homicide, ** culpable homicide ” is the technical 
phrase. Under an indictment for murder a verdict of 
culpable homicide may always bo returned. 

HOBX'XLT (Gr. homilia, converse), in ecclesiastical 
matters, i^ a familiar and homely discoiu-se on a religions 
subject The practice of translating the Hebrew into the 
vernacular when the lessons were read in tlie Jewish 
synagoji^es had prevailed for a period long before the 
institution of Cliristianity, and so apparently had the cus- 
tom of offering an exposition of the passage read with an 
application to tlie c:ise of the hearers (sec Luke iv. 1 6-27), 


and the latter custom passed roadily^to the usages of the 
Christian church. In course of time a distinction was 
made between the expository addresses based upon the 
lessons for the day and the more complete lectures and 
sermons, and the custom of writing homilies or expositions 
for ^general use became established. In cases where the 
minister of a church was unable through want of ability 
or illness to deliver a sermon, a written homily was gen- 
erally substituted, and collections of these, known under 
the title of Homiliai-ia, were in use from a very early period. 
Many of the more eminent of the fathers devoted attention 
to the composition of homilies, and during the dark ages 
their use by the clergy became almost universal. Tlie 
collections in use, however, were very imperfect and corrupt, 
and towards the close of the eighth century Charles the 
Great ordered a compilation to be made by the dcAcoii 
Paul Warnefred, which was issued under royal authority, 
and contained 176 homilies nrvanged in order for all the 
Sundays and festivals of the ecclesiastical year. This 
collection continued in use down to the sixteenth century, 
and it was printed at Spires in MH2, and at Cologne in 
15.57. All English Iloiniliariuin was compiled by i£lfric 
(1023-61), and a metrical collection of homilies was also 
composed about the middle of the thirteenth century. A 
portion of this was publisli(‘d in 1862 under the editorship 
of Mr. .T. Small, librarian to the University of Edinburgh. 

The Books of Houiilies of the Church of England con- 
sist of two collections, the ■first of wliich was published in 
1547, the first year of the reign of Edward VI. It con- 
tained twelve homilies, w'hich were cr)inpo6ed hy Cranmer, 
Latimer, Bonner, and others, and which were ordered to be 
read in all clmrchcs throughout the kingdom. The second 
collection, which is that referred to in the thirty-fifth article 
of the Cimrch of England, Wiis issued along with the 
thirty-nine articles in J6G3. 

HOM'XNY is the flour of Maizk or Indian corn, ns 
prepared in America. In tiio Italian form of polenta it 
forms the staple food of the poorer people of the peninsula. 
Hominy has been mmdi used in England of late years, both 
in the form of porridge and of puddings; in the latter 
fonn it has a certain resemblance to rice similarly prepared. 

HOBIOCU'MXNXC ACXD or CY'MXNXC ACID, an 
acid obtained from cyanide of cyinyl, by acting on it with 
lioiliiig solution of potassa. It is homologous with cuininic 
acid. It is a ciystallino acid, melting at 52'" C. (126° 
Fahr.) and distilling without ch.ange. It is soluble in 
alcohol, ether, and boiling water. The formula is CjiHiiOo. 
It forms a number of crystalline salts, called hoino- 
cuminates. 

HOMQEOP'ATHY a mode of treating 

diseases in virtue of a goiieralizatiuu made and promulgated 
by Dr. Halinemann, a German physician who was born 
in 1755, which has gained many converts among the 
medical profession in all civilized countries, though it is 
still rejected by the great majority. As its name implies, 
its adherents maintain that in selecting a drag for the cure 
of any particular disease, a substance ought to be chosen 
and administered in minute doses, which, if given in largo 
doses, would produce in the human organism a state 
identical with, or as similar to as practicable, the diseased 
condition which it is sought to alleviate. It is usually 
expressed by the maxim similia similibus eurentur (“ let 
like be treated with like ”). This is often quoted curantur 
instead of eurentur^ which, by a combination of mistrans- 
lation with misquotation, is popularly supposed to mean 
J‘like is cured hy like” — a great mistake, for the maxim 
is not looked upon by the most intelligent of Hahnemann’s 
disciples as an expression of a natural law, so much as a 
practical rule founded on some law or laws of biology not 
yet fully understood. The paradox apparently involved in 
it may perhaps scorn less absurd if wo consider that it Is now 
admitted by all the most advanced students of therapeutics, 
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that all or at least ^he great majority of 'medicinal sub- 
stances and poisons poduco in the animal body, when 
given in small quantities, effects apparently opposite to 
those which they cause when given in large doses. The 
Lancet^ the leading English medical journal, the great 
weight of whose authority in the ordinai’y practice is 
admitted by every one, expressly laid this down in an 
editorial article of 14th May, 1881, as “ the universal law 
of therapy,” and in another number soon after gave 
various oxarnples of this alleged law. Many instances in 
point are familiar to everyone, such as the stimulating 
and enlivening effects of opium and other narcotics when 
used sparingly, contrasted with the stupor wliicli ensues 
from larger doses, resulting in death itself if the quantity 
be increased. The effect of certain emetics in curing 
sickness and vomiting when minute doses are used is 
also pretty well known, and such instances might be 
multiplied indefinitely. The admitted condition of the 
capillary bloodvessels in congestion and inflammation 
(the same vessels being constricted in the first stage 
and dilated in the second stage of the morbid process) 
suggests a similar idea, for it may ho that an irritant 
applied very gently to an inflamed tissue during the second 
stage may have the effect of restoring the vessels to the 
constricted condition, or of affecting them in tlmt direction, 
while in itself too weak to induce a second or dilated stage 
of its own. 

All this points to the conjecture tliat there may lie a 
deep truth imbedded in the homoeopathic doctrine, the 
fundamental principle of wliich may be, though somewhat 
popularly and vaguely, described as one of reaction^ How- 
ever this may be, many of the more enthusiastic homoe- 
opathists have shown a zeal which, wliethcr their general 
doctrine bo true or untrue, certainly is creditable to them, 
for they liavo collected an enormous mass of material illus- 
trative of the effects of innumerable drugs on the healthy 
body, often at the expense of no small suffering to tliem- 
selvcs. Much of this material may possibly yet be utilized 
by those who have no faith in the maxim »imitia aimilibus. 

Another doctrine maintained by llolincmann was that 
drugs by infinite subdivision attain a degree of medicinal 
power which they do not possess in masses, and that a 
diseased tissue is exquisitely sensitive to the action of 
whatever substance has the power of affecting that special 
part of the organism. How far these are essential portions 
of the homoeopathic theory need not hero be determined, 
especially as the homoDopatliic physicians are not themselves 
quite at one on the point ; but all are agreed that in order 
to subdue a disease, the appropriate remedies must bo 
given in quantity below that which would induce in a 
healthy man phenomena akin to those of the disease in 
question. 

At present the homoeopathists maintain that the orthodox 
practitioners (whom some among them call allopathUta by 
way of distinction) are cvciy day largely borrowing from 
their resources — ^as, for example, in the i^reasing practice 
of using only one or veiy few medicines aT a time, and also 
in the frequent announcement aa a discovery of some 
drug the utility of which the homoeopathists have long 
known; while the orthodox assert that genuine homoe- 
opathy is rapidly disappearing, and that its advocates 
merely retain the name in order to attract a cerioin section 
of the public. Non nohia tawtax componere Ikes, Most 
people still think it safer to go along with the majority of 
those who must be considered experts. Another genera- 
tion will prob^ly see the extinction of what error may be 
in such doctrines as those of Hahnemann, while what 
truths they contain will be absorbed into the general code 
of a more advanced school of therapeutics. In all specn- 
lations in regard to the cure of disease, one consideration 
must manifestly be kept in view, namely, that until we 
discover, in the progress of pathological science, that there 


is ao7ne one element (other than the mere quality of being 
abnormal and inconvenient) common to all kinds of diseased 
action, it is vain to seek for anything like a universal prin- 
ciple of cure. lu order to render a single and universal 
principle of treatment possible, there must be something 
single and universal in all those morbid conditions which 
that principle is capable of attacking. 

Tho astounding fluctuations of treatment among the 
most authoritative practitioners during the last half cen- 
tury, wliich have been patent enough to ovciy intelligent 
onlooker,- are certiiinly not very hopeful signs of progress 
in the healing art. That pathology and diagnosis, as well 
as mere hygiene, have made gi'eat progress in the period 
is generally admitted, and many improvements in the 
mechanical appliances of snrgery have been made; but 
therapeutics, in the sense of the science of the action of 
drugs, seems to be still iu littlo more than an embryo 
condition. 

It was by disgust at the uncertainty of tho practice of 
bis day that Halmemaim himself was at first driven to 
abandon his profession. He afterwards saw, as ho thought, 
a gleam of light in the midst of darkness, by discovering a 
close similarity between the symptoms produced in healthy 
persons by overdoses of cinchona (Peruvian bark) to those 
f certain types of iiitci mil tent fever, for which that 
medicine is n specific. Starting from this he instituted 
an extensive series of cxperiinenls which lasted throughout 
a very long life, during which ho underwent great persecu- 
tion at the hands of orthodox practitioners. Hommopathy 
was tho result of these experiments. In virtue of tho 
doctrine of the ‘‘survival of the fittest,” in its applica- 
tion to human opinion and yiracticc, the present strife 
of homoeopathy and the so-called allopathy may, nay must, 
ill lime result in the elimination of something like truth 
and certainty. 

HOBKOGS'NEOVS and BETSROGX'KSOUS are 

tenns applied in mathematical language to expressions 
which have or have not the same number of factom of a 
given sort in each term. Thus, with respect to x and y, 
az*-}-ba?y-j-ca?* is homogeneous, but ax'^-j^hy is hetero- 
geneous. 

HOMOL^OGOUS, a term applied in mathematics to 
those magnitudes which, being of tho same kind, occupy 
different places in a proportion, one being an extreme and 
the other a mean. Thus in the proportion A is to n as 
c is to i>, A is lininologous to G and n to i>. 

HOMOLOGOUS SUBSTANCES. These arc organic 
compounds differing from each other by CIIj, or any mul- 
tiple of Gllj;; as, formic acid, CHsOo; acetic acid, 0 sH 40 a; 
propionic acid, CaHnOg; butyric acid, C 4 U 0 Oa; and many 
othersi Bodies in homologous series show regular grada- 
tions of boiling-points, the temperature rising fur each 
addition of CHa. The chemical properties become less 
energetic as tho bodies rise in the scries ; ami the physical 
characters also are changed, becoming more solid or crys- 
talline at each step. The alcohols corresponding with tho 
acids exhibit a similar gi-adation of properties. 

BOMOL'OGY, in anatomy, a term derived from tbe 
Greek homoa^ like, and logos^ a discxmrsc. It is often 
popularly used as if it were the same as analogy. But 
this is not correct. Homology is the relation between 
organs or parts of tho body which are constructed on the 
same plan, however mucli they may vary in form, or servo 
for different uses. Thus there is a homology between tho 
arm of man, the fore leg of the horse, the wing of birds, 
and tho pectoral fin of the cod, because, though used for 
different ends, they are constructed on tho same plan ; but 
there is no analogy. On the other hand, there is an 
analogy between the wings of tho butterfly and those of 
birds, because both serve fur flight. 

HOMOOU'SXON and HOMOXOU'SXOK. It is 
scarcely possible to exaggerate the importance which was 



HOMOPTERA. 


198 


HONE. 


nttaclHJil tc» the distinction between these words in the 
early clnireh, nllljou'gli, as will be seen, it consists only of 
a single letter. The first signifies “the same substance” 
(/imnon), and the second “like substance” (Jiomoios), Tlic 
funner was the watchword of orthodoxy in the celebrated 
Arian controversy and at the Council of Nice (Nicsea, 325), 
which declared the Son to be of the sumo substance ns the 
Patbor. The Arions, on the other hand, lield the subordi- 
nation of the Son. The more moderate of them (the “ semi- 
Arians”) later on, with a view of healing tlic breach, pro- 
posed to substitute homoiouHon^ i.e, a being of similar but 
not identical substance (Council of Sclcucia, 35fi). The 
church was distracted for many years ])y the ceaseless 
strife of the Homoousians and the llumoiousians, for the 
latter, while they had abandoned the strict Arian stand- 
point, had not in the least conciliated the orthodox. 

HOMOP'TBRA is a suborder of the order of insects 
Hemlptera; by some aullioritics it is regarded ns an 
order. The insects of this group are tlnis characterized: — 
Kostrum arising from tlic lowest part of the liciid near the 
chest ; the elytra arc of the same coiisistenee throughout, 
semimembranous, and sometimes resembling the wings; 
the three segments of the thorax arc blended, and the first 
is often shorter than the one succeeding. 

lu the typical Homoptcra tlio head is largo, broader than 
long ; the eyes are largo, and tlicro ai*e ocelli, or simple 
eyes, between them ; the wit<fnna3 arc minute, composed 
of but few joints, and terininat<!d by a bristle ; the ros- 
trum is a slender- jointed process, \Nhich Ill's close to the 
chest; tho legs are of niodf‘rate size; the hinder tibiic are 
usually spilled; the body is convex above and ilattish 
beneath; tho wings arc semimembranoiiH, the anterior 
piur or elytra often opaque, somelimes transparent, and 
always of a uniform texture throughout. The larvae we 
active and resemble the perfect insect, excepting that they 
possess no wings; the pupas are also active, but possevss 
nulimentary wings. 

These insects feed upon vegetable juices. The females 
are furnished with an ovipositor, composed of three den- 
ticulated blade-like proecsses, which are lodged in a gi-oove 
in tho abdomen. By means of this ovipositor they pierce 
holes in vegetables, in which they then deposit their eggs, 
hi any homoptcrous insects possess the power of leaping by 
means of their posterior pair of legs. 

This group includes the cicadas, frog-hoppers, lantern- 
flies, Bcnle-insGcts, and plant lice. The families arc noticed 
in the article llfiMirTEiiA. 

HOMOTAX'ZAL STRATA* in stratnp'apliical gco- 
logyi Arc beds that hear to (>acli otluM' a similar rclativo 
position without necessai'ily being of identieni age or con- 
taining similar fossil renfinins. Thus llie CuETACEors of 
England consists largely of chalk, whereas in the equiva- 
lent or homotaxial beds in Western America chalk is alto- 
gether absent, its place being taken by ordinary sands, 
clays, and limestones, Wiih beds of lignite. 

HONAN'* an inland province of ('hina, mostly between 
lat. 82° and 87° N., and Ion. 110° and 116° E. The area 
is stated to bo 66,!) 13 square miles, and tho population 
80,000,000. Its northern part is intersected by the lloang- 
ho, and all its streams arc affluents of that river. It is 
considered the most fertile and salubrious province in 
China, and was tho seat of govennnent for many centuries, 
when it was named Chung-wha, or Central Flower, and 
hence the title of Central Flowery Ijiud applied to the 
whole country. It is tho residence of the remnant of the 
Jews in China. 

HONDU'RAS* a republic of Central America, situated 
in lat. 13° to U;° N., and Ion. 83° to 89° W. It is bounded 
on tho north and cast by the Caribbean SeaandMosquitia; 
west by Guatemala ; south, by Salvador and the Bay of 
Comayagna on the Pacific ; and south-east, by Mosquitia 
and Niciiragiia. It is traversed by several subordinate 


ridges of the great cordillera, betwesii wdneli lie many rich 
valleys. Much of the surface is richly timbered, and there 
are. also extensive pasture tracts, cm which fine cattle are 
reared. It has considerable mineral wealUi in mines of 
gold, silver, platinum, cop|)er, iron, antimony, mercury, 
zinc, and tin, w'ith many beautiful minerals, as opal, emer- 
alds, asbestos, &c. So little elevated is the suriace along 
All undulating east and west line that a railway has been 
proposed from I’ort Caballes, on the Bay of Islands, to tlio 
Gulf of Fonseca, on ilie Pacific ; total distance, 225 miles. 
The chief river is the Ulna, which drains nearly a third of 
the entire state. It is navigable for small steamers for the 
greater part of its course, I'hc exports are of the same 
%'cgctable products as in the other states — namely, cotton, 
sugar, tobacco, coflbe, indigo, nialiogany, dye-woods, &c. 
The state has a debt of X5,!)!)0,l()H, chiefly contracted for 
the scheme of an inter-oceanic railway capable of trans- 
porting ships. It was at Cabo de Honduras that Columbus 
first touched American soil in 1602. On the plain of 
Comayagua are some remarkable iiiins. I'hc chief ports 
aro Truxillo, on the Caribbean Sea, and Port San Lorenzo, 
in the Bay of Comayagua, The republic consists of a 
senate of seven members, a legislative chamber of fourteen 
deputies, and a president elected by tho two chambers. 
Tho area is about 40,000 English square miles, and tho 
population is estimated at 300,000, chiefly aborigines. 

HONDURAS* BRITISH. S(‘e British Honhttras. 

HONX* WILLIAM* an English satirist, antiquarian, 
and political writer, was born 3rd June, 1780, at Batli, 
where his father is sttated to have been an occasional 
preacher among the dissent(T8. After being engaged for 
some years ns an attorney’s clerk at Chatham and in 
lAindon, William quitted the law, and having married, set 
up in July, 1 800, as a bookseller in Lambeth, and after- 
wards in thi‘cc or four other places in l.«ondun, in all of 
which he was unsuccessful, lu 1811 he took a humble 
lodging in the Old Bailey, and endeavoured for a time to 
support his seven children by contributing to periodical 
publications, especially tho Critical lleview and the Jirituh 
Lady'n Magazine. At length, however, he found means to 
set up once more as a bookseller in a small shop in Flnet 
Street. Here he was again unfortunate in having his 
premises twice broken into and plundered. In 1816 he 
became publisher of the Traveller newspaper. In 1816 
he commenced a weekly pajier called the JHeformiste' 
Jlegistcr. Tho next year ho brought himself into great 
notoriety by a series of political satires, which had immenso 
success, the effect partly of the woodcut embellishments 
from tho designs of Mr. George Cruikshank. Those of 
the scries that turned out tlie most productive for tho 
author were three composed in the manner of parodies 
upon various parts of the Book of Common Prayer. For 
tho printing and publishing of these parodies Hone was 
brought to trial on three several indictments in the Court 
of King’s Bench, on the 18th, 19th, and 20th December, 
1817. He defended himself on all the three trials, wliich 
were before specAl jurios, and notwithstanding the exertions 
of the prosecution to procure a conviction, was acquitted 
on each indictment. Uis acquittal was followred by tlie 
subscription of a considerable sum of money for his use, 
wliich enabled him to remove from Fleet Street to a large 
honse in Ludgato Hill, where be continued a few years, 
but was unsuccessful. In 1828 he published the results 
of researches to which he had been originally directed with 
a view to bis defence, in an octavo volume entitled “Anoiimt 
Mysteries Described, especially the English Miracle Plays 
founded on Apocryphal New Testament Stories extant among 
the unpublished MSS. in the British Museum.” In 1826 
Hone began tho publication, in weekly numbers, of his 
“Eveiy-day Book.” The sale was large, but his family 
had now increased to ten children, and he again got into 
difficulties, the end of which was that he was arrested by 
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.a creditor and tbro^w into the King’s Bench Prison. Here 
lie remained for about three ycai*s, during which time he 
finished his “ Every-day Book,” in two volumes, ai\ci began 
and finished his “ Table Book,” in one volume, and also 
liis Year Book,” in one volume. In 1838 Hone did the 
antiquarian world the great service of republishing and 
•coi-efully editing Stnitt’s “Sports and I’astiines of the 
People of England.” 

During the latter years of Mr. Hone’s life he was em- 
ployed as sub-editor of the Patriot newspaper. lie died 
.at Tottenham on the Gth of November, 184 

HONXS or WHBT-STONBS are stones used for 
the purpose of whetting or sharpening knives, scythes, 
and edge .tools. They are generally prepared in the 
form of flat slabs or small bars or rods, though some 
Jire specially shaped for particular instruments. Their 
.abrading action is due to the jiresence of silica in a finely 
divided state, and they arc used either dry, dipped in 
water, or rubbed with oil. The iluest kinds of hones aro 
'those tenned oil stones, and some of these are so cora- 
))act and hard that they readily sharpen the hardest steel 
l)lados, and even resist the pressure required for sharpening 
gravers. Many excellent varieties are found in Great 
Britain, the Welsh, Devonshire, Leicestershire, Yorkshire, 
.and Fifeshire stones all having special reputations, but the 
flnest hones arc those bmught from the hot springs of 
Arkansas in America, and the stones brought from Turkey. 
The celebrated Watev-of-Ayr stone is used for polishing 
copper-plates as well as for hones, and the greenstone from 
Snowdon is used to finish the edge of surgiions’ lancets. 
The hones used for sharpening scythes, tlio cutters of 
mowing machines, and similar purposes, are made of gritty 
sandstones known as bat or scythe stones. 

HONKY is a fluid or semifluid suhstuuen, the materials 
of which aro collected by difl’erent kinds of bees, in Europe 
chiefly by the AjiU mellifica or hive-hcc [see Bke], and 
solely by the neuter or working bees, from the nectariferous 
glands in the cup or chalice of flowers. It cannot be said 
to be a purely vegetable production, for, after being collected 
by the proboscis of the insect, it is transmitted to that dis- 
tension of the oesophagus termed the crop, sucking-stomach, 
•or lioney-bag, where it is elaborated, and again disgorged, 
to be deposited in the cell of the honeycomb. It under- 
goes less change when the bees are very young, remaining 
iieai'ly white, and is then denominated virgin honey. I'ho 
iioney obtained from old hives is usually darker and thicker, 
^hilo it is less pleasant to taste and smell than the virgin 
honey. At all times it retains qualities derived from the 
kind of plant whence it has been procured, as is manifest 
not only by the peculiar odour of the honey, but by the 
•cflects which follow the use of honey obtained from certain 
plants, cliiefly of the subtribe Bhodoracefe, such as the 
azalea, rhododendron, kalmia, &c., which yield a honey 
frequently poisonous. The description given by Xenophon 
of the e&cts of the honey of Trebizond, which produced 
temporary insanity, or a condition resembling drunkenness 
in all who ate of it, is well known, and recent travellers in 
tliat district have found that the honey gathered there 
still possesBes the same properties. 

Honey is sweet, faintly aromatic, granular, soluble in 
water, and capable of undergoing the vinous fermentation, 
and su yielding an intoxicating drink called hydromel, 
metheglln, or mead. Honey is certainly nutritive, but it 
•cannot be employed to any great extent, since if taken In 
•considerable quantity it excites the action of the bowels, 
.and is gently laxative. Its cflects in this way will be 
greater in proportion to its age and acridity, and less, or 
scarcely appreciable, when largely diluted with water. In 
the latter state it is rattier demulcent, emollient, and re- 
frigerant, and hence forms a good drink in fever and other 
'Inflammatoiy complaints, hut it should not be taken if 
4here be much gastric or intestinal irritation. It is used 


likewise in catarrhs, and when drunk warm is considered 
to he expectorant. Along with vinegar it forms a good 
gargle in sllglit cases of sore throat, and combined with 
i)orax a most eflicacious application in aphthoQ of the mouth 
and throah 

In addition to the large quantities that are produced at 
home, of which no estimate can be given, from 15,000 to 
20,000 cwts. of honey aro annually imported into the 
United Kingdom. The best description comes from France 
and Greece, the latter being generally deemed a table 
delicacy. In the United States of America mucli attention 
has been given of late years to the production of honey, 
and a large number of persons are tlicre employed ex- 
clusively in bee-keeping. Some of them keep as many as 
2500 or 3000 hives, and one large apiarian has fifteen 
men in regular employment on his lioncy farm. The best 
district in the States is that known as the “bce-belt” of 
California, where the hill-sides and valleys are covered 
with flowering plants from whicli an aromatic and delicious 
Iioney is extracted by the betss. This is chiefly used as 
an article of diet, hut another and inferior kind obtained 
from buckwheat blossom is largely employed in brewing 
beer and in the preparation of cough medicines. More 
attention has also been given to bee-keeping in the United 
Kingdom during the past few years, and many improve- 
ments have been introduced, and although it is impossible 
that honey slumld ever regain the value it possessed when 
sugar was unknown, yet from the annual increase in the 
ainonnt produced it appears likely to become again an 
important article of commerce. The coarser kinds aro 
Boraetiincs used to give a spurious sweetness to tobacco. 
Iioney is often adulterated — generally with flour; hut the 
chief impui'ities rise to the surface if it is gently heated, 
and may be easily skimmed off. 

BOKBY-BUZZAltD (Pernw apirorun) is more 
nearly allied to the kites than to the buzzards. This bird 
is remarkable for its habit of breaking up the nests of 
humble-bees and wasps to feed on the larva:. Insects are 
the chief food of llie honcy-buzzai’d, tlie laiTic of wasps 
and bees being mixed with caterpillars and booties and 
their laiTas; in one examined by White of Selboriie the 
stomach contained the limbs of frogs and a great many 
gray slugs. These birds have, however, been captured in 
traps baited with young rabbits ; they have been seen to 
strike and carry off young pheasants; and a specimen 
kept in confinement killed and ate rats, as well as birds of 
considerable size, with great case and appetite. It also 
feeds on buds, berries, and leaves. 

The honey-buzzard inliahits during summer most parts 
of Europe, hut is somewhat rare in this country ; in winter 
it visits Ah'ica. It has rather a weak bill, curved from tho 
base, which is covered by a large cere. The spaces between 
the base of the bill and the eyes are covered with small 
feathers. The tarsi are reticulated. Tho honey-buzzard 
measures from 22 to 25 inches in length. Its plumage is 
soft and kitc-like. The colour of the upper surface is 
brown, with the primaries blackish ; that of tho lower sur- 
face is a pale yellowish -brown. The top of the head is 
bluish in the male, whitish with brown spots in the 
female; the tail featliors arc barred with brown. The beak 
is black, with the core gray, and tho feet yellow, witli bl^k 
claws. The liopey-huzzard is rather timid and inactive, 
rarely flying, except from one tree to another, and never 
rising to any great elevation ; on the ground it runs with 
great rapidity, almost like a fowl. Its nost is built in 
some high tree in a wood or forest, and is com|M8od of 
twigs and lined with dead leaves. The eggs, which vary 
from two to four in number, are blotched over with two 
shades of orange -brown. 

HONEYCOMB. See Bek. 

BONBY-DEW is a popular name given to sugary 
excretions on the leaves of plants, but more particularly to 
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the sweet excretions from the bodies of aphides. Honey- 
d(3w is found on the leaves of several species of acacia, 
secreted by special glands, as well as on those of laurus- 
tinuK, tamarisk, and ash. The honey-dew excreted by 
species of ash and tamarisk is generally known as manna. 
The aphides feed on the sweet juice of leaves by punctur- 
ing them ; they reject a portion of it in many cases by 
means of two tubes on their back, and it is this honcy-dew 
which unts are so fond of that they actually keep aphides 
and milk them. See Ant and Apifii)^<:. 

Kemcr, in his “ Flowers and their Unbidden Guests,” 
gives an account of nectaries at the base of the leaf-stalk 
of a balsam (/mpatiens tricomif). They are placed 
transversely in front of the axil from which the flower- 
stalk springs, in such a way that any insect creeping along 
the stem must, in its way to the flowers, pass over them. 
The honey is so abundant that ants do not pass beyond 
them to get at the nectar in the flowers. Dr. Kemcr 
points out that this diversion oflered the ants by the way 
protects the flowers from being rifle<l of the honey, which 
acts 08 an indneement to flying insects to visit and cross- 
fertilize tluMTi — a Kcrviro whicli the uiifs would fail to 
perform. 

Belt, in ‘‘ The Naturalist in Nicaragua,” states that the 
buH's-liorn thorn, a species of Acacia, has a cratcr-fmmed 
gland at the b^ise of each pair of leaflets, wliich secretes a 
sweet liquid when the leaves are young. This honey, to- 
gether with small yellow bodies situated at the base of each 
pimnilo, affords ample food for the nnts, while the hollow 
horns provide 8p.ace for their nests. The Guelder Rose 
(^Vibui'nnm Opulun) has glands on the leaf -stalks. An 
East Indian elder tree {Sambucus javanica) has honey- 
cups not only on the leaf -stalks, but scattered about among 
the flowers. Passion-flowers also arc provided with glands 
on the young leaves and the sepals of the flow'er-buds ; and 
it is quite possible that in several cases, at any rate, they 
may serve as an attraction for ants, which protect the 
tender foliage and flowers from bc'ing devoured by other 
ants and insects. 

KONEY-XATXSl is the common name given to the 
members of the Meliphagidos, a largo family of Passnrinc 
birds peculiar to the Australian region. I'ho honey-eaters 
have usually a long, curved, and acute hill, of which the 
upper mandible is generally notched faintly at the tip; 
the nostrils are placed in a largo groove, and usually 
covered with a membranous scale; the tail is elongated 
and wedge-shaped, and the first three quills 'of the rather 
short wings are graduated — that is, they gradually increase 
in length to the third ; the tarsi are short and stout, and 
terminated by long toes, of which the outer is always 
united to the middle one at the base. Another character 
presented by these birds consists in the structure of the 
tongue, which is not only long and protrudible, as in the 
humming-birds, but funiished at its tip with a small tuft 
or brush of delicate fl* aments, which are of the greatest 
service to the birds in sweeping out the honey and pollen, 
and with these the minnte booties and other insects from 
the flowers which they so assiduously frequent. These 
substances constitute the food of nearly all the species, 
Although some also capture insects from the leaves and 
branches of trees, and a few are said to feed partly upon 
fruits. Few of them possess any power of song. Over 
200 species have been described. 

The Common Honey-eater nova^hoUandia), 

the type of the representative genus of this family, is 
one of the most abundant birds in the southern and east- 
ern colonics of Australia and in Tasmania, but does not 
occur in Western Australia. Tt is not migratoiy, thongh 
it appears occasionally to quit one district for another, 
probably in search of some more attractive food; but from 
Sts partiality for the Banksios, which grow principally on 
barren saudy districts bordering the eoasts, it is usually 


seen most abundantly in the vicinit^f the sea, and be- 
comes more rare in the interior of the country. The total 
length of this bird is abont 7 inches. The upper surface 
is brownish-black, the lower surface white streaked with 
black ; the head and cheeks are black, with the forehead, 
a streak over each eye, and a small patch behind the ears 
white; the quill feathers of the wings and the lateral 
feathers of the tail are broadly margined externally, from 
the base to near the tip, with bright yellow; the two 
centre feathers of the tail are entirely brownish-black ; the 
remainder have a white spot at the tip. This bird breeds 
commonly in the gardens of the colonists, and rears two 
or three broods in the season. The nest is usually placed 
in a shrub or bush at abont 18 inches or 2 feet from the 
ground; it is composed of sticks, grass, and bark, and 
lined with vegetable downy mutter. The eggs are two or 
three in number, of a pale buff colour, and speckled with 
chestnut brown, especially towards the larger end. 

The Singing Honey-eater (^Ptilotus sonortut) is one of 
the few honey-eaters that possess any power of song; its 
song is said to resemble that of the missel-thrush. In tho 
genus Myzomcia tho plumage often varies in the sexes ; in 
one species, Myzomela sanguinolenta^ the soldier-bird of 
the colonists, the male is a brilliant scarlet, with the wings 
and tail black; tho female is brown. The Pakson- 
BiBD (Prosthomadora), Wa'iti.e-birj) (Anthochicra), and 
FiiiAR-BTBn (Tropidorhynchus) also belong to this family. 

HONBY-GUZDK is the name given to birds of the 
genus Indicator, from their habit of guiding men to bees’ 
nests containing honey. This genus was formerly classed 
in tho cuckoo family (Caculidie), but is now made the 
type of a distinct family, Indicatoridaa. Eleven species 
have been described, eight African and three Asiatic. Tho 
first species known was described by Sparrman in 1771. 
This species (^Indicator sparrmani) is of a rusty-gray 
colour above, having tho wings brown, with a yellow spot 
at the bend. It is about t inches, and inhabits Southurii 
Africa. It feeds upon bees and the contents of theii* 
combs. Tho honcy-guido seeks out the nests of the wild 
bees, which arc generally built in holes of trees. By their 
cries when haunting the vicinity of a wild hive these birds 
often lead the natives to tho place. It is even asserted 
that they guide men intentionally to hives in order to 
procure more readily their favourite food. Tho Batel or 
Honey Badger {MeUivora capensis), one of the weasel 
family, is often led by the cries of the honcy-guido to places 
where a rich store of honey awaits it. The honey-gnide flies 
heavily and only for short distances, but runs upon the trunks 
and branches of trees with great agility. Some uncertainty 
exists^ as to their mode of breeding, some authorities 
asserting that they build pensile nests, others that they are 
parasitic, like tho cuckoo. The peculiar habits are not 
possessed by all the species. The bill is short and straight ; 
the wings are lengthened and pointed ; the tail is moderate 
and rounded ; the feet short, with tlid toes placed in pairs, 
two before and two behind. 

HONBYMOON, the name by which the first month 
after marriage is popularly known. It was formerly the 
custom among Teutonic nations to drink hydromd, a liquor 
made from honey, for a month or moon's age after tho 
wedding feast, and hence the uamo. 

HONKYSUCKLX (Loniccra), a genus of plants, tho 
typo of the order Oapkifoliaobac. There are abont 
eighty species of Lonicera, most of which have handsome 
flowers and emit a delicious perfume. Lonicera Capri- 
folium (goat’s-lcal) has a twining stem, with white or 
purplish sessile flowers and orange-colour^ berries ; it is 
sp^iolly remarkable for the upper pairs of leaves being so 
united as to look like one leaf through whidh the stem 
passes. It is a native of the middle and south of Europe, 
and is found in woods and thickets in many ports of Eng- 
land and the south of Scotland. Lonicera Periclymenum 
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(woodbine) has climbing branchcH, stalked flowers of a 
pale yellow, and red berries. This plant in early times was 
supposed to possess powerful medicinal properties, btit it is 
not now used. It is, however, extensively cultivated in the 
gardens and shrubberies of Europe on account of the deli- 
ciouB perfume of its flowers. It is a native of middle 
Europe, and very abundant in some parts of the British 
Isles. Ltmictra XyloMeum (fly lioneysuckle) is a native 
of nearly the whole of Europe, in thickets, hedges, and 
rocky places, and by the side of woods. It is found in the 
same situations, but is a rare plant, in England. It occurs 
in Sussex, Ucrtfordslnre, &e., but probably is only natural- 
ized. It is known from the iformer species by having two 
flowers on each stalk. It has pale yellow flowers and 
scarlet berries, Lonicera tatarica (the Tartarian honey- 
suckle) is a native of Tartary, and is one of the most 
hardy of European shrubs, growing in the open air in the 
gardens of St. Petersburg and Stockholm. It is very com- 
mon in British gardens, and is valued much on account of 
its early leafing and flowering. Lonicera tempervireHS 
(the trumpet honeysuckle) is a native of the Southern 
United States. It is a subevergreen, and is often culti- 
vated, for although tJic flowers are not fragrant they arc 
of a brilliant scarlet colour, and grow in largo clusters. 
Lonicera japouica (the Japan honeysuckle) is a very 
valuable species for tiio garden, as it is liardy and nearly 
evergreen. The flowers are red outside and wliito inside, 
voiy fragrant, and with proper pruning and watering pro- 
duced in the open air from April to November, and in the 
conservatory all the year round. 

All the species of Lonicera are well adapted for gardens, 
shrubberies, &c. In Lonicera the calyx-limb is small, with 
five teeth ; the corolla is tubular or funuel-slmpcd, five 
cleft, generally irregular. There are five stamens. The 
stylo is filiform, the stigma capitate, and the fruit is one 
to three-celled, with few seeds. The name is given in 
honour of the German botanist, Lonicer. The Old English 
name, huni^auge^ was applied chiefly to the privet, and 
meant that from which honey could be sucked. In some 
parts of England, and by agriculturists, the name honey- 
suckle is applied to Glover {Trifolium prateme^. In 
Australia tlie colonists transferred the name to species of 
Banksta. French honeysuckle is a species of }lKi>'y8- 
AitUM. The white or swamp honeysuckle of North 
America is Azalea viacoaa. The flower of the honeysuckle, 
decoratively treated, is one of tlie most beautiful and 
favourite ornaments in Assyrian and Greek architecture. 

HONFLEUR, a seaport of France, in the department 
of Calvados, opposite to Havre, stands at the foot of a high 
hill on the loft of the mouth of the Seine. The town con- 
tains many quaint and picturesque old wooden houses, and 
its situation, backed by wooded heights, is pleasing. There 
are a pier, harbour, and three floating-docks, and a good 
deal of trade in timber, coal, &c. ; great quantities of eggs 
are exported to England, besides live cattle, butter, and 
fruit. The Church of St. Catharine is large and remark- 
able, entirely of timber and plaster, probably the largest of 
its kind in France. The chapel of Notre Dame de Gr&ce 
(1606), situated on the hill above the town, somewhat to 
the west, is much resorted to by sailors. It was formerly 
not uncommon for the crews of vessels which had escaped 
dangers at sea to make a pilgrimage hitlicr in their shirts, 
barefooted and bareheaded. The population of Ilonfleur 
in 1681 was 9477. 

HONG -KONG or HXANG-KXANG Fragrant 
Streams**) is one of the group of rocky islands situated at 
the month of the Canton River, about 37 miles south of 
Macao and 100 from Canton. It is separated from the 
mainland of China by a narrow strait, which varies from 
less than a mile to 4 or 6 miles in width. The island is 
atumt 11 miles long, with a breadth of from 2 to 4 miles. 
Its area is 29 square miles. 


Hong-Kong was taken possession of by the British 
during the first war with China, and was formally ceded 
to them by the treaty of Nankin, 80th August, 1842. On 
the 26th June, 18<13,it was regularly constituted a British 
colony. It is what is called a crown colony — that is, it 
has no lepslative assembly, but is governed by orders from 
the colonial office in Loudon. There is a legislative and 
executive council to aid the governor with their assistance 
and advice. The offices of the government are at Victoria, 
the chief town. There is a chief-justice and attorney- 
general, with other law officers, and the usual departments 
of a colonial administration. 

At tho time w'hcn the Brilisli first occupied Hong-Kong 
the number of Chinese inhabitants was supposed to amount 
to only about 6000, consisting chiefly of fishermen and 
smugglers. Since it became a British colony there has 
been such a great increase of Gliinesc that the total popula- 
tion in 1881 was 160,402, of which number 7990 wero 
whites, 1722 coloured, and the remainder Chinese. The 
resident whites only number about 3000 — tho remainder 
consisting of the naval and military services and the crews of 
merchant ships in tho harbour. In fact, the constituting 
of tho capital of Hong-Kong a free port, and the security 
of life and property under the British government, havo 
rendered this otiiiTwisc undesirable spot the concentrated 
mart for all the trade with the neighbouring mainland; 
.and although the island is capable of growing scarcely any- 
thing to 8U]>port its inhabitants, it is probably, for its size, 
the richest spot in actual wealth on the globe. 

Tho northern side of tho island is traversed by a ridge 
of mountains, which vary in height from 600 to upwards 
of 1800 feet, three of the summits being 1676, 1711, and 
1827 feet high respectively. The south side is less moun- 
tainous. Tho cultivable land is small, but tho supply of 
water is abundant. The uverage range of the thermometer 
is from 43^ to 89*’ in tho city of Victoria; but it is much 
cooler on the range of hills above, where many of the 
principal inhabitants possess summer residences. On the 
whole it may be said that Victoria in Hong-Kong Ims tho 
summer of Alexandria and the winter of Naples. 

There is a good anehoruge at llong-Kong Roads and 
Victoria Harbour, whie.h are both near the town of Victoria. 
Hong-Kong as a British colony on Chinoso soil is most 
important in its political and defensive position, and is the 
headquarters of the military, naval, and mercantile estab- 
lishments. Tho harbour is at once one of the finest and 
one of the most beautiful in the world, possessing a shel- 
tered area of 10 square miles, while many features of tho 
surrounding scenery recall the Gulf of Spez74ia. The city 
of Victoria extends for more than 4 miles along tho south 
shore of the harbour, and contains about 700 houses of 
stone and brick, many of them spacious and handsome. 
The chief streets are shaded with trees. There are several 
newspapers printed in tho English language, and one three 
times a week in Chinese. Regular steam communication 
is kept up with England, India, Manilla, Canton, Macao, 
Shanghai, and all the northern }H>rts. Owing to the 
barrenness of the soil the industries and manufactures 
are not very important, tho principal being rum distilling, 
sugar refining, and ice-making. There are no port charges 
or dues levied on goods or ships entering the harbour, so 
that vessels may discharge, load, or tranship without any 
customs* officer, and tho tonnage of the vessels which now 
annually enter and clear from the island is over 5,000, 000^ 
or more than was entered at the port of London in 1842 
— the year in which Hong-Kong was annexed to the British 
crown. 

The annual revenue of Hong-Kong averages about 
£260,000. As IIoiig-Kong is a h-eo port it is impossible to 
obtain accurate statistics of the imports and exports, but the 
great value of the trade connected with it may be estimated 
from the amount of shipping. In fact, Hong-Kong is the 
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•centre of Kastern commerce in many kindg of European, 
Aeiatic, and American ^oods, and the transactions of the 
trade in silk and tea arc mainly controlled by the mercan- 
tile firms of which tlie headquarters are fixed in this p'cat 
emporium. Hong-Kong is already well provided with the 
•establishments required by its vast commerce. There are 
five docks, provided with all the appliances necessary for 
the repair of ships of war and merchant vessels. There 
as coimnunication by steamer and telegraph with nearly all 
parts of the world. Telegrams of all important events 
occurring in Europe, Asia, and America appear within a 
few hours in the daily newspapers of Houg-ICong. Besides 
•defraying the expenses of public works, police, port, 
shipping, and lighthouse, and other matters, tlie colony 
annually contributes ^0,000 to the imperial funds for the 
anpport of the garrison. With till this it has been the 
regular boast of Hong-Kong that it is the only state or 
-colony of importance which at the present day is not only 
without a public debt, but which possesses invested assets 
nearly equal to its annual revenue. Gas and water works 
liavo been established at Victoria, the capital, and numer- 
ous Chinese and European schools set up tliruughoui the 
colony. The numerous roads are inudels of what roads 
should be, and owing to flie fortuitous aid of successive 
oonfiagrations, the cliaraetrr of the dwelling-lionhes has 
become better and better until there arc native streets in 
Houg-Kong that would do credit to any European city. 
The shuro of the bay presciita the apjiearance of a mass of 
solid masonry, while along the sea froTit is the llowring 
Eraya, a fine open thorouglifiire like the 'I'hames cmbaiik- 
inent. Considering the natural difiicullicK to be ovehconie, 
the improvetnents and pros])erity brought about under 
English methods are extraordinary, and the effect on the 
native mind can hardly be overestimatc'd. The European 
population is dccmising, but the number of Chinese is 
o'apidly increasing, many of whom have mastered the 
teclinicalitiGS of Western commerce and are able to conduct 
their foreign trade in their own name and without extrnne- 
•OU8 advice. Several steam lines are owned by Chuiese 
mcrcliants. Public companies for various otlier purposes, 
purely Chinese in constitution and management, are formed 
under the Colonial Limited Liability Act. H<iiig-Kong is 
the seat of a bishopric ; and, in addition to the cathedral 
and the established churches, has places of worship for 
Komau Catholics aud various dissenting denominations. 

HON'XTON, a mai*ket-town of England, in the county 
of Devon, and formerly a parliamentai 7 lorough, is 
situated near the Konth-eiist hank of the river Otter, 
17 miles E. by N. from Exeter and 154 J from London 
hy the South-western Railway. It stands in a vale famous 
for its beauty and fertility, and (wnsists principally of one 
ibroad street crossed by another at a right angle. Through 
the former flows a small clear stream, which supplies the 
inhabitants with water. The houses are mostly modem, 
Aiid the streets are well paved and lighted. Excellent 
pillow lace Is still manulaeturcd here, but by no means 
to so great an extent as foitncrly. There are also tw^o 
hrew'erieB, brick, drain-pipe, and tile works, and an iron 
foundry. The chief buHdings are two churches, several 
•dissenting chapels, a good grammar-school, and n literary 
institute. TJie town returned two members to the House 
•of Commons until lfi67. It was then deprived of one, and 
in 1808 it formed one of the seven English boroughs 
which were totally disfranchised in order to provide addi- 
iiomil members for Scotland. The population in 1881 
was 8358. ILoniton was granted by Ilenry I. to Richard 
do Rivers, from whom it descended to the Courtenays, 
•carls of Devon, who for many years have been tlie patrons 
And lords of the manor. The lace which is known as 

Honiton” is now chiefly made at Sidmouth. 

HOMOLU'LUy the chief town of the Sandwich Islands, 
Pacific Ocean, is a seaport in the island of Oaliu, in lat. 


21” 30' N., and Ion, 158" \V. In 1884 the population was 
estimated at 18,000 — many of them being naturalized 
subjects from the United States. It is an entrepot for 
European and Indian goods; and sugar, coffee, hides, 
tallow, rice, wool, salt, whale-oil, pumpkins, melons, 
oranges, limes, &c., ara exported. About 170 vessels, 
besides whalers, call here every year, the port having great 
advantages from its position in the Pacific. An EiigHsli 
newspaper is published, and there is a theatre, hospital, 
music-hull, post-oflicc, and government offices and legisla- 
tive halls. 

HONORA'RIUM^ a recompense for the services of a 
connsel or physician, so called because the fees were pre- 
sumed to be given beforehand and as a present or gift. 
Until roccmtly neither counsel nor physician could recover 
their fees by legal process, but as the law now stands the 
latter c.*in get a judgment for his fees by action. The 
old law remains in forae with regard to counsel, aud in the 
case of Kennedy v. llrowm, 18G3, it was decided that a 
counsel cannot validly make a special agreement for a fixed 
sum, nor recover against liis client in default of payment. 

HONO'&IUS was the name assumed by four popes. 

Honouius 1. (62r>-.‘18) is remarkable to us as being a 
formally condemned heretic. He earnestly endeavoured 
to reconcile tlie Monophysite (Eutychian) heretics with the 
church by proposing to admit that God in the person of 
Christ had redeemed man by this one manifestation of his 
will. The Mouuphysites demanded the dogma of a single 
iiatnro in Christ, instead of the twofold nature taught by 
the church, the co-cxistence of human and divine elements; 
and the patriarch Sergius of Constantinople, relying upon 
an epistle of one of bis sainted predecessors, offered them 
in Its stead an admission of one will. lie was hacked by 
the Emperor Hcniclins, and finally by the pope (683). The 
moHothelite (one will) heresy was thus sanctioned by all the 
great powers, temporal and spiritual, and the church seemed 
settled to receive it ns doctrine. Heraclius issued nn 
Ekthenis^ or exposition of faith, declaring that the doctrine 
of two wills in Christ was a heresy (638). Both Sergius 
and Houorius died upon the appearance of the Ekthesis. 
In 681. at the Council of Constantinople, the West having 
again turned to orthodoxy and eventually converted the 
emperor of that day, Honnrius was branded as a lierelic, 
with the whole line of patriarchs of Constantinople since 
Sergius. The sentence was confirmed by the second Council 
of Nice, held in 787. 

Honouius IL (Lambert of Ostia, not Peter Cadalus, 
1061-64, the anti-pope who assumed the same title) reigned 
from 1124 to 1180. He had as legate assiMted in drawing 
up the Concordat of Worms. The Knights Templars re- 
ceived papal sanction at his handH. Honorins was forced 
upon the church, which had already elected the virtuous 
Theobald as pope, by the powerful Fran«ii*ani family. 
Theobald retired, rather than cause a schism. Honorins 
prudently offered himself to the church for election after 
his enthronement. 

Honouius IIL (jCendo Savelli^ 1216-27) followed the 
bold Innocent III., he whom King John of England had 
good cause to remember. The quarrel with the Emperor 
Frederick II. was still blazing, but Honorius, In a feeble 
attempt at peace, consented to crown the brilliant rebel 
against the church In 1220. It was only a feigned recon- 
ciliation ; the mutual hatred between tlie jiapacy and the 
empire was fiercer than ever under the next pope, Gre- 
gory IX. Houorius Is famous as the establisher of the 
two great orders of friars, and of many “tertiary” orders. 
The Dominicans received his sanction in 1216 and the 
Franciscans in 1 228. 

Honorius IV. (Jacopo Savelli) reigned 1286-87, 

HONO'itroS AUGUSTUS FLAVIUS, Roman Em- 
peror, son of Theodosius the Great and younger brother 
of Arcadius, was born at Constantinople in 884. After 
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the death of his father in 395, Honorias had for his 
share the Eixipiro of the West, under the guardianship of 
Stilichon, and resided at Milan. For several years after 
Stilichon was the real sovereign of the West, and gave 
Ills daughter Maria in mai'riage to Houorius. He also 
endeavoured to extend his sway over the ten’itories of 
Arcadius in tho East, under pretence of defending them 
against the Goths, and recovered tho province of Africa, 
which had revolted. In the year 402 Alarlc came a second 
time into Italy, when Stiliclioii hastily collected an army, 
with which ho met Alaric at Polleiitia, on the banks of the 
Tauaro, and obliged him to recross the Noric Alps. After 
this victoiy Honorius repaired to Homo with Stilichon, 
where they were both received with great applause. In 
the year 404 Honorius left Rome for Ravenna, which ho 
made his residence, and the province in which Ravenna is 
situated assumed the name of Romania (Italian Romagna)^ 
which it still retains. In the following year Rbadagaisus 
(Ratagar) invaded Italy with a large force of barbarians, 
but lie was defeated and put to death by Stillclion. In 
the next year the Vandals, the Alnni, the Alemanni, 
and other barbarians crossed the Rhine, and invaded Gaul. 
A certain Constantine in Britain usurped tho imperial 
power, and, having passed over into Gaul, established his 
dominion there, and was acknowledged by Honorius os 
his colleague. Stilichon now began to be suspected of 
liaving an understanding with tho barbarians, and pos- 
sibly aiming at the enijnrc. Ho w'as therefure put to 
death by order of Honorius, in 408. His death wuh fatal 
to tho empire. Alaric again invaded Italy, took Rome, 
and proclaimed the prefect Attains emperor, but almost 
at once dethroned him in favour of Houorius again. The 
indecision and bad faith of Honorius brought Alai'ic again 
before Rome, which was plundered in 410. It was in this 
year that Honorius recalled the Roman legions from Britain 
and left tho Britons defenceless against the English and 
Ficts and Sexjts, who hovered in clouds of pirate ships 
off their shores. After AlarieV death his son Ataulphus 
married Placidia, sister of Honorius, and took possession 
of Spain. Honorius died at Ravenna, in August, 423, 
leaving no issue. 

HONOUR, ACGSPTANC1C6 FOR, are payments or 
acceptances given to save the honour of a third person 
whose bill is on the point of being dishonoured. The per- 
son so paying or accepting usually has an “ act of honour ’* 
drawn up by a notary-public, which, after reciting the facts 
of the case and the protesting of the bill, sets forth that 
the person named accepts tho said hill tupi'a proitst for 
tho honour of the drawer, holding the draw^er and all other 
persons responsible to him for the amount of the hill and 
nil interest, damages, and expenses. Sometimes, to avoid 
tho dauj^r of there being no one at hand to accept for 
honour, in the case of a hill which is known to be liable to 
be dishonoured, one of tho endorsers will oblige the drawer 
(or acceptor), by adding the w'crds “ to whom apply in 
case of need” after his signature. Should any irregularity 
occur this person can be at once applied to, and the honour 
of all the parties thus saved as well as considerable expense 
avoided. 

HONOUR, COURT OF, in military matters, a term 
applied to a board of inquiry appointed to ascertain tho 
degree of guilt attached to misconduct, and also to decide 
whether the individuals charged may or may not have 
been guilty of ignominious behaviour. 

HONOXnElABLX, HOST HONOURABLX, and 
RIGHT HONOURABLX are titles given in the United 
Kingdom to peers, their families, and persons holding cer- 
tain public situations. A mai-quis or marchioness is styled 
Most Honourable; peers, peeresses, younger sons of dukes 
and of marquises, and their wives, and all the daughters of 
dukes, marquises, and carls, are styled Right Honourable. 
The younger sons of earls and all the children of viscounts 


and barons have the title Htmonrablo. The prefix Bight 
Honourable is also bestowed on Privy Councillors, the lord 
mayors of London, York, and Dublin, the lord advocate of 
Scotland, and tho lord provost of Edinburgh ; maids of 
honour, lords of session, the supreme judges of England 
and Ireland, are entitled to be designated Honourable. 
Members of the House of Commons are, during debate, 
addressed as Honourable, but do not prefix the title to 
their names in ordinary usage. In America, neaidy all 
persons taking prominent ports in public affairs ai’e styled 
Honourable. 

HONOURS OF WAR, a militaiy term applied to 
tho conditions under which a fort or city is evacnated. 
In some cases tho retreating forces are allowed to depart 
with all their colours, baggage, artillery, &c.; in others 
they have to retire to a distance, pile their arms, and 
sniTcndcr as prisoners of war. Military honours are 
salutations paid to crowmed heads or oflicors of rank by 
the discharge of artillery, drooping of colours, and other 
modes. 

HOOD, ROBIN, a famous English outlaw whose ex- 
ploits form the subject of many old ballads and traditiuii- 
ary storicjs, and who appears to have fiourisbed some time 
during the thirteenth centniy. He was the most distin- 
guished in his time of those outlawed men who under the 
tyrannical government of the early Norman kings lived in 
bands in most of tho ^^eat forests, and combined a sort of 
clmmplonsliip of the cause of tho old national independeiieo 
with tlie practice of hunting the deer and of robbery. Tlic 
first autben tin mention of him is found in the poem entitled 
tho Vision of Piers the Plowman,” dating from between 
1355 and 1378, where reference is made to the “rymes 
of Robyn Hood.” A poem entitled “The Lytcl Goste of 
Robyn Hood” was printed by Wynkyn de Wordo about 
1 495, and early in the sixteenth century it was customary 
in many places to celebrate his memory by a series of rustic 
sports and games. In the ballads relating to Robin Hood 
ho is depicted as the bold and skilful leader of a band of 
reckless outlaws, all of whom were skilled in the use of tho 
quarterstatr and the long bow. Under his rule the band 
spared the pour and dislrilmted to them a share of the 
plunder obtained from the priests, the abbeys, and tluj 
rich liindowners, while no woman was ever insulted or 
molested. To carry out his plans the outlaw assumes 
numerous disguises, and he frequently becomes involved in 
personal encounters, in which ho is by no means always 
victorious. 

The chief liomc of Robin Hood and his followers was 
the forest of Shirewood or Sherwood in Nottinghamshire, 
hut he is said to have also frequented Barnsdalo in York- 
shire, and Plumplon Park in Cumberland. Ilis grave, 
marked by a flat stone, has for ages been pjointod out in 
Kirklces Park, Yorkshire. Of his followers tho most cele- 
brated in the hallads are his lieutenant, a man of giant 
size and strength, facetiously termed Littlejohn; his chap- 
lain, a rollicking j>rie8t named Friar Tuck; and his mistress, 
Maid Marian. Tho personal courage of this celebrated 
outlaw,” Bishop Percy observes, “ his skill in araheiy, his 
humanity, and especially his levelling principle of taking 
from tho rich and giving to tho poor, have in all ages 
rendered him the favourite of the common people.” With 
regard to his actual position in history ho has boon variously 
described as a Saxon patriot waging war against the Nor- 
mans, os a follower of Simon de Montfort, as tho rightful 
but dispossessed heir to the earldom of Huntingdon, and 
lastly the Rev. Joseph Hunter, in a tract published in 1852, 
endeavours to identify him with one of the porteurs ” of 
King Edward II., called in the exchequer accounts Robyn 
Hood. Amid such a variety of conflicting statements it is 
difficult to arrive at any distinct facts relating to this cele- 
brated personage, but there seems no reason* to doubt bis 
historic reality. . 
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HOOD, SAMUSL, V2SCOT7NT, ft celebrated English 
admiral^ Wiis born 12tli December, 1724, at Batleigh in 
Soiiicrsetsliire, of which parish his failier was the incum- 
bent. He was bronglit up to tlie navy, and was appointed 
in 17.07 to command the Antelope^ fifty guns, in which he 
took a French fifty-gun ship. In 1759, in the Vestal^ 
thirty-two pins, lie was again successful in capturing the 
Jiefionn, a French frigate of equal force. He Her\'ed in tlie 
Mediterranean, under Sir Charles Saunders, till the end of 
the war in 17(!3, and was appointed to a command on the 
Boston station in 1768. In 1778 his services W'ero re- 
warded with a baronetcy. In 1780 he was promoted to 
the rank of rear-admiral, and sailed with a squadron to the 
West indies to join Sir George Rodney. By Rodney's 
departure to England, in 1781, Hood succeeded to the 
eoniinand of the fioct. After the action of 12tli April, 
1782, hi which the French fleet in the West Indies, under 
the Cointo do Grasse, was defeated by the British fleet 
under Admiral Rodney, who liad again assumed the com- 
mand on his return from England, Hood, wlio commanded a 
paii; of the fleet and greatly distinguished liimself, was 
created an Irish peer by the title <jf Baron Hood of Cathcr- 
ingion, and Itodney ndurned finally to England, leaving 
Lord Hood again in the chief cuinmaiid, which he retained 
till the peace of 178.'1. In 1784 (his Irish title being no 
bar to this honour) he w’us elected uieinber of Barlia- 
irient for Westminster, and hecaino lord of the admiralty 
in 1788, In 1793 lie was appointed to coiiiinaiid the 
Mediterranean fleet, and took possession of Toulon, but 
being compelled to evacuate' it by the republican army, ho 
destroyed the arsenal and public stores as well as all tlic 
ship]) tug he was unable to carry away. Early in 1794 
Lord Hood a])plied himself to the ex])ulhlun of the French 
from Corsica, which W’as accomplished chiefly by the aston- 
ishing exertions of the British sailors on shore, especially 
in the capture of Bastiu, for wliicli Lord Hood leceived 
the thanks of botli Houses of rarliament. Ills health 
being much impaired, ho returned to England at the close 
of the year. In 1796 lie was appointed governor of 
Greenwich Hospital, and raised to the English peerage by 
the title of Viscount Hood of Whitley. Ho afterwards 
received the Grand Cross of the Bath. He died at Bath 
in his ninety-second year, 27th June, 1816. 

HOOD, THOBIAS. poet and humorist, equally dis- 
tinguished in lH)th capacities, was born 23rd May, 1798, in 
the Buultr}’, London, where his father w'as a bookseller, of 
the firm of Vernor & Hood. In 1811 Hood’s father died, 
and his mother sent him to a day-school. From this 
school he w'as removed to the counting-house of Messrs. 
Bell & Co., Russia merchants, Warn ford Court, City, hut 
his health soon began to fail, and he was sent to Dundee, 
wliere he contributed some humorous and poetical articles 
to the local journals. After a residence of two years, he 
returned to London, and engaged hiinself to his uncle 
Mr. Robert Sands, an engraver, in order to learn his art, 
and was afterwards with I e Keux for tin; same purpose. 

In 1821 he succeeded Mr. John Scott as editor of the 
London Magazine* Ilis first publication in a separate 
form was “ Odes and Addresses to Great People,” in which 
he was assisted by his brother-in-law, J. H. Reynolds, and 
which was brought out anonymously. Whims and Oddi- 
ties,*' published in 1826, in small 8vo, consisted chiefly 
of his contributions to the London Magazine^ with some 
additions. His next work was in prose, “ National Tales,” 
which was followed by “The Plea of the Midsummer 
Fairies, Hero and I.cander, Lyons the Centaur, and other 
Poems.” 

He commenced the Comic Annual in 1829, and con- 
tinued it for nine years. In the same year bis comic poem 
of “ The Epping Hunt ” came out. He was for one year 
editor of The 6’m, and wrote for it his poem called 
“ Eugene Aram’s Dream.” 


In the spring of 1884 Hood became the occupier of 
I.ake House, near Wanstcad, in Essex. While residing 
here lie wrote his novel of “ Tyliiey Hall,” but pecuniary 
difiicnlties compclied him to leave his pleasant residence 
in 1885. The Comic Annual having terminated in 1837, 
Hood commenced the ])ublication of “ Hood's Own,” in a 
series of mouthly numbers. He afterwards went to the 
Continent for the benefit of his health, and in Belgium he 
published his “ Up the Rhino.” On his return he became 
editor of the Acte Mmithly Magazine; after his retire- 
ment in 1843 he collected his contiibutious to that work, 
and, with additions of prose and poetry, published them 
under the title of “ Whimsicalities.” 

in 1844 Hood started his last periodical, JTood'a Maga^ 
sme, and continned to supply the best of its contributions 
till within about a month before his death. Those who 
have read the work, and have a taste for wit, humour, and 
character, will not readily forget his “Schoolmistress 
Abroad” and his novel of “ Our Family,” which was inter- 
rupted by his last illness and death : the closing chapters 
wem in fact written wlam he was propped up by pillows 
in bed. Hood w'lis an occasional contributor to Punchy 
and it was in that periodical his immortal “ Song of ilie 
Shirt” first appeared. He had the consolation, a skoH 
time before his dealli, of Imving a government pension of 
^100 a year offered to him by Sir Robert Teel, which was 
trausfen*ed at his own request to bis wife. Ho died 3rd 
May, 1845, and was buri('d in Ken sal Green Cemetery. 
An appropriate monument, raised by public subscription, 
is erected there to his memory. As a writer Hood possessed 
great versatility of talent. An acknowledged master of 
the grotesque and ridiculous, a prince of punsters, and 
possessed of an indomitable humour which no distress or 
suffering could quench, it is yet ns a serious poet that he 
will be longest remembered. In the “ Song of the Shirt,” 
“ Tlie Bridge of Sighs,” and the “ Lay of the Labourer,” 
he struck out for himself a new path in poetry, and though 
there have been many since who have followedjn his steps, 
his poems still remain unsuiqiasscd in the tenderness of 
their sympatliy and the beauty of their construction. His 
eoniplcto works, with a memoir, were published in 1 869-73, 
under the editorship of his son Thomas Hood. 

Thomas Hood the younger, who inherited much of the 
spirit of his father, was born at Waustead, 19th January, 
1 835. He w'as the author of several novels and a number 
of amusing books for children, and in 18C5 ho became editor 
of Fun^ a post which ho sustained with great success for 
scvornl years. He died 20th November, 1874. 

HOOOXY or HUG'Ll BXVXR is the most westerly 
and, for commercial purposes, the most important chann^ 
by whie.h the Ganges enters the Bay of Bengal. It takes 
its distinctive name near the town of Santipur, a little 
above the point where the waters of the BhagirathI join 
those of the Matabhangn, at a distance of about 120 miles 
from the sea. 

Roughly speaking, the Hoogly may be divided into two 
sections — (1) a short one of about 40 miles, from tlio 
point near Santipur, where it takes its name, to Calcutta ; 
and (2) a longer section of about 80 miles, from Calcutta 
to the sea. During the first section of its course its 
channels oi’o under no supervision. The result is tliat 
they have silted up, and shifted to such an extent as to bo 
no longer navigable for sea-going ships. 

The history of the Hoogly from Calcutta downwards 
presents the converse of this nanrative of ruin and decoy. 
Not only has there been no deterioration, bnt the 80 miles 
of waterway between Calcutta and the sea have immensely 
improved under English supervision. Yet on this lower 
section lies one of the most difficult problems which river 
engineering has over been called upon to solve. The 
James and Mary Sands, 80 miles below Calcutta, used 
to be reckoned so perilous that until well into the present 
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century East Inclia^cn lay at Diamond Hai'bour, just below 
their dangerous cuiTents. A minute superrisioii of the 
cbannelSf with steady dredging and a constant readjust- 
ment of the buoys, now renders the Hoogly a safe water- 
way to Calcutta for ships of the largest modern tonnage, 
drawing up to 26 feet Much attontiou has been paid to 
Ibe port of Calcutta itself. Its channels are kept clear by 
steam dredgers, and a line of jetties with steam cranes 
aflbrds the latest modern facilities for the discharge of 
cargo. The Hoogly is crossed at Calcutta hy a floating 
bridge, with a movable section which allows the smaller 
vessels (principally native craft) to pass upwards, 

Eatuai'y of the Hoogly , — Shortly after the river leaves 
Diamond Harbour, 41 miles below Calcutta, it widens out ; 
nnd at Kalpi (Culpce), on its left or easteni bank, 48 miles 
from Calcutta, the estuary may be said to commence. At 
Khijiri (Kedgeree), 68 miles from Calcutta, (gi the right 
or western bank, it becomes a vast sea, with the low-lying 
Midnapiw const on the west, and Sagar (Sangor) Island, 
just rising a few inches above the level of the sea, 15 miles 
distant, on tlio eastern side. SagiU* or Middelton Point 
is passed at 83 miles below Calcutta, and the Sagar 
anchoring buoy at 86. For practical purposes, the sea 
may be said to coinmenco at about 80 miles from Calcutta, 
but the outer floating light lies 121 J miles, and the outer- 
most or south channel buoy 1 3 1;^ miles. The estuary of 
the Hoogly is famous for its sandbanks, which are subject 
to great and rapid changes. 

The tide runs rapidly in the Hoogly, and produces a 
remarkablo example of the fliiviul phenoinenou known us a 
“ bore.” It is felt as high up ns Calcutta, nnd frequently 
sinks small boats or dashes them to pieces on the bank. 

Tlic scenery on the banks of the Hoogly varies greatly. 
Tho sea approach is disappointing. For many miles nothing 
but sandbanks can bo seen. These are sneeceded by moan- 
looking mud formations covered with coarse grass, and 
raised only a few inches above high tide, liy degrees 
e-ocoa-nut trees seem to stand out of the water on the 
horizon. As the river nai*rows above the .Tames and Mary 
Sands, however, the conntVy is not so low, nnd grows 
riclicr. Trtjcs, rice-fields, and villages b(*como common, 
and at length a section is reached where llie banks are 
high nnd lined with hamlet.s buried under evergreen groves. 
The palm foliage and feathery bamboos assert themselves 
more and more strongly, and give a luxuriant tropical typo 
to the landscape. When at length the limits of tlic port 
are rcfiched, a scone of unexpected magnificence, unrivalled 
in its kind, bursts upon the eye. Tho long tiers of ship- 
ping, with the stately painted mansions of Garden Reach 
on the margin in the foreground, the fort rising from the 
great plain {^naidan) on the bank higher up, and the 
domes, steeples, and noble public buildings of Calcutta 
beyond, gradually unfold thoir beauties in a lung panorama. 
The traveller really feels that he is approaching a city of 
palaces. The river by which he has reached the cajntal 
furnishes, as already mentioned, one of tlio greatest tri- 
umphs of engineering skill. 

HOOK, THXODORB BDWARD, was born 22nd 
September, 1788, in Charlotte Street, Bedford Square, 
London, He was the son of James Hook, a mnsical com- 
poser of some celebrity, by his first wife (Miss Madden). 
His father was employed at Vauxhall and the theatres, and 
Theodore wrote songs for him, and sometimes composed 
tho airs. In 1806 he wrote an operatic farce, “The 
Soldier’s Return,” which was very snccessful. He after- 
wards wrote sevei'al other snccessful operaric pieces and 
farces. 

Hook was even at this period distinguished for his con- 
versational powers, but his talent as an improvisaioTe is 
described as extraordinary. He was invited to perform 
before the prince regent, who was so much delighted that 
in 1812 he got him appointed accountant-general and 


treasnrer to the colony of the Mauritius, wdth a salary and 
allowances amounting to nearly X2000 a year. He reached 
his destination 9th October, 1813. In 1817 a largo defi- 
ciency in the assets of the oflice was discovered, an investi- 
gation took place, and Hook was arrested on tho 9th of 
March, 1818 ; all his property was seized, and ho was sent 
back to England in custody. The peculation was ulti- 
mately fonnd to be tho work of his deputy, but for this he 
was held responsible, and tho result of aq examination of 
the matter by tho law-officers of the crown was a claim 
upon him for £12,000. 

The John Bull newspaper was established soon after 
Hook’s return, and he became tho editor. Hook, in its 
prosperous state, received full £2000 a year from it; and, 
though its circulation gradually diminished, ho derived a 
c-onsitlerahlo profit from it up to the time of his death. In 
August, 1823, Hook was arrested under a writ of ex- 
chequer; his properly was sold, and realized about £40 ; and 
he was taken to a spongiiig-liouse, where he remained till 
April, 1824, whence he was transferred to the King’s 
Bench, where he remained till May, 1825, when he was 
released. 

Hook published ids first series of “Sayings and Doings” 
in February, 1824, wliile confined in the sponging-bonsc, 
and Ills diary records the jirofit to have been £2000 ; and 
be realized sums almost as large by the novels and other 
works which he published in rapid succession nflcrwards. 
Tlie more imjiortant of these were “ Maxwell,” 18.30 ; 

“ Love and Pride, ” 1833 ; “ Gilbert Gurney,” a novel which 
contains much of his own autobiography, 1835; “J.ack 
Brag,” 1837 ; “ Gurney Married,” 3839; and “Peregrine 
Bunco,” wliich was published after his death in 1842. 

After bis release from imprisonment, in 1827, he took a 
house in Cleveland Row, St. James’ ; he became a member 
of divers first-rate clubs, received invitations from persons 
of the highest distinction, and ran himself rapidly and 
deeply into debt, notwithstanding tho largo sums which 
he obtained hy liis literary labours. By his extravagauce, 
which he supplied at a ruinous expense of labour of mind 
and body, his constitution was completely broken up. Ho 
died 24th August, 1841, in the fifty-third year of liis age. 

HOO'KAH, an Eastern tobacco-pipe, tlio stem or tube 
of which in the clieap form is made of a cocoa-nut, while 
some uniainciital tubing lengthens it out into several coils. 
In pipes of better quality the moutii-piccc is usually of 
amber ; the howl of shell, silver, or earthenware ; and the 
smoke passes through a glass w'uter-vase. These hookahs 
arc in almost universal use among the upper classes of 
the Arabs, Turks, Indians, Egyptians, and other Oriental 
nations ; and on all occasions of friendly visits they arc 
considered as the calumets of peace. 

HOOKER, RICHARD, an illustrious English theolo- 
gian and prose writer, was bom at Heavitree, near Exeter, 
abdut 1553 or 1554. His parents, though of good family, 
were in straitened circumstances, but the abilities displayed 
by Rickard while at school gained for him the patronage 
of Bishop Jewel, who procured for him in 1567 a clerkship in 
Corpus Christi College, Oxford. In December, 1573, ho 
became a scholar of that college, a fellow and master of 
arts in 1677, and in 1579 he was appointed lecturer on 
Hebrew in the university. Ho took orders about 1681, 
and soon after was appointed to preach at St. I’anl’s Cross, 
London. During his visit to the metropolis, ho stayed at 
the house of a Mrs. Churchman, whoso daughter Joan ho 
married the following year — the marriage proving to be a 
very unhappy one. After this event he settled in the 
living of ilraytou Beauchamp, in Buckinghamshire. In 
1686, through the influence of the Archbishop of York, he 
was appointed master of the Temple, where he soon 
became involved in a controversy with Travers, tho after- 
noon lecturer at the same church, Hooker upholding Epis- 
copacy and Travers Presbyterianism. This controversy 
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Hiigi^csted to Hooker tlie outline of his great work, and 
in order that he might have leisure to elaborate it, he 
obtained from the archbishop the living of Boscombo in 
Wiltshire, where ho removed in 1591, being made a pw- 
i>ciid of Salisbury the same year. Here he completed the 
lirst four books of his Ecclesiastical Polity,’* whicli were 
)»ul)lishcd in 1594. In 1696 he was prcsonti^d to the living 
of Bishopsboume, in Kent, which he hold till Ins death, 
2ntl November, IdOO. The fifth book of his great work 
was issued in 1597, but the sixth and eighth were not 
]>uhlishcd until lt;4S, and the seventh not until lUfj2. Of 
iheso posthumous volumes the seventh and eighth books 
are regarded as being substantially his cuniposition, but 
the sixth book is considered to be a forgery by some un- 
known writer, though possibly some of tljo mutter may 
liave been derived from Hooker’s maiiuscripls. 

The “ Ecclesiastical Polity ” is a great monmncnlal 
and it foniied at the time of Us publication an 
elaborate defense of the Church of England based upon 
philosophical grounds. It is marked by great profundity 
and comprehensiveness of thought, a wealth of learning, 
strong feeling restrained by a calm tranquil habit (if mind, 
and it is composed in a stylo of rieli and soloiiiii (doqueiiee. 
Hooker was one of the first to develop the resonreos of his 
n.'itivo tongue and to prove its fulness, expressiveness, 
and beauty. The sweep and cadence of his sentences are 
iii feIi(ntous union with the? maroli and majesty of the 
thought and imagery. His life was written by Izaak Wal- 
ton, and was prefixed to the second edition of his works in 
J and a biography was also prt fix(‘d to Kcible's edition 
of Hooker’s works (four vols., London, 

An honourable epithet has firmly attached itself to 
Hooker. He is the ^^judiciom Hooker.*’ The titUi is said 
to have come from Queen Elizabeth, who admired Hooker 
greatly; a» also did tho pope, Clement VIll. 

HOOKS and BVSS, for fastening ladies’ and cbildron’s 
dresses, are made entirely by machinery. One inachiue 
will manufacture 100 hooks and t'yes in a minute. 

HOO'LOCK (HylobaUK huolock) is a species of Out- 
jiux found In Assam, among the Carrow ami Cossiuh hills. 
It is one of tho largest species of gibbons, measuring when 
full growii nearly fi feet, and is covered with harsh, shining, 
black hair, with a broad white or grayish band across tho 
forehead above tho eyebrows. TJie food of tliesc gibbons 
consists principally of fruits, hut they also eat some kinds 
of grass and the young slioots and leaves of the peepul and 
other trees, which they chew, sw’allowing the juice, and then 
rejecting the indigestible part. They are said to go in h(‘rds 
of from 100 to 160 individuals, raising a howling iiois(‘, 
which may bo heard at a great distance. According to 
Dr. Burrongb, wrho kept one of these ajjcs in confinement, 
the hoolocks walk erect with great case, balancing them- 
selves by raising llicir arms above their heads ; hut if 
urged to greater speed they drop thoir liands to the giMund, 
and ^issist thomselves fo^'wnrd, jumping rather than run- 
ning. If they succeed mi making their way to a grove of 
trees, they swing with such astonishing rapidity from branch 
to branch and fi'om tree to tree, that they are soon lost in 
lilt* fwest. In confinement they are gentle and tractable, 
and appear to ontertain some afiectiou for their master. 

HOO'NUXAN (Senimpithecus mtellus) is a inonkcy 
of the genus SBMNoriTHECtTS or Sacred Monkeys. Tho 
hoonuman is the most sacred of sacred monkeys among 
the Hindus, partly owing to the Brahmanical doctrine of 
metempsychosis, but probably still more on account of its 
supposed deiivation from one of the personages of their 
mythical history. In tlie groat epic poem of the “ Ilaraa- 
yana,” which is devoted to tho exploits of Kama, an incai-- 
nation of Vishnu, that hero contracts an alliance with 
Hoonuman, king of the monkey.s, in his war with the 
Backsbasas of ^ Ceylon. Throughout tho war Hoonuman 
plays tho principal part next to Kama himself ; but having 


stolen a mango-tree from a garden in {Jeylon for the pur- 
pose of giving it to the Hindus, he was condemned to have 
his face and hands blackened, a mark of disgrace which bis 
descendants continue to bear to the present day. Accord- 
ing to another account, Hoonuman was condemned to bo 
burned by the giant from whom he stole the mango, but 
escaped with no greater injury than the singeing of his 
face and hands. We learn also that Hoonuman endeavoured 
to set Ceylon on fire by means of a lighted tar-baiTel tied 
to his tail; but finding unexpectedly that the latter ap- 
pendage was not fire-proof, he hastened to the Himalayas 
and dipped it into a lake at the source of the Ganges, 
which bears the name of Bhuiiderpouch or “ monkey’s tail ’* 
to this day. The Hindus believe that every year a singh^ 
monkey is sent by his fellows to take his station on tho 
snowy peak of a mountain wliich rises from the sacred lake, 
.*ind there keep watch until he is relieved from his severe 
duty in tho following season. 

These monkeys bedng protected from all injury by tho 
snxierstitions veneration of the natives, become so abundant 
in certain districts us to be a positive nuisance. They 
often descend in troops upon cultivated grounds, and will 
strip a maize field of moderate size in a few hours. Eor- 
tnimtely the tiger lias no conscientious objection to the 
hoonunmn’s fiesl), and tlic great carnivore destroys 'many 
of these monkeys. The hoonuman is confined to the 
right banks of the Ganges and the Hoogly. It is a largo 
monkey-— the old males measuring nearly 5 feet in height— 
of a yellowish or grayish-while colour, darker on the hack, 
limbs, and tail, and with the f.ieG an(l linnds black. The 
hair above tho eyebrows forms a sort of projecting fillet 
across tho frouL of the licud ; the face is bordered on each 
side with light whiskers, and the chin is furnished with a 
heard, which is peaked and directed forwards. As tlie 
animals increase in age the fur hccomes doi'ker, until it is 
of a nearly uniform rusty-brown colour. 

HOOPER, JOHN, one of the most venerated martyrs 
of the Befonuation, was born in Somersetshire about 1495, 
and educated at Merton College, Oxford. In 1550 he. was 
appointed Bishop of Gloucester; but his assumption of the 
ollice was long delayed by his scmpulousness ns to the use 
of till? episcopal dress. By way of overcoming his reluctance, 
he was confined to his house, and finally committed to tho 
Fleet Prison. His friends exhorted him to compliance, and 
at length the matter was compromised. In 1552, on tlio 
suppression of the see of Gloucester, he received the bishopric 
of Worcester in commtndain. Wood says, “ When Queen 
Mary began to reign, in July, 1553, ho was pursuivanted 
up to London, in the latter end of August, and committed 
to the Fleet, whore, remaining some months, he was at 
length examined several times, and required to recant his 
opinions, but standing constant and resolute to them, was 
condemned to bo burnt.” lie suffered 9th February, 1555, 
at Gloucester, bearing his torments with great courage. 
He was tho author of numerous controversial treatises,, 
which, with many of Ins sennons, were published by tho 
Parker Society in 1843 and 1862. 

HOOPINO or WHOOPING COUGH. This disease, 
to which on account of the violence of the cough that at- 
tends it tlie Latin term l^ertussis has been applied, is also 
poxmlarly called Chin or Kink Cough* It commences witli 
the symptoms of simple cataiTh, and is indicated by cough 
and the expectoration of a clear limpid fiuid, by redness 
of the conjunctiva), a watery dischoi-go from the eyes and 
nostrils, hoarseness, and occasional sneezing. These symp- 
toms arc attended by some degree of fever, which in general, 
however, is very slight ; the patient is Ifuiguid and out of 
spmts, but is free from pain, or complains only of soreness 
in the anterior part of the chest. At the end of a period 
varying from ono to two weeks, the fits of coughing 
become longer and more frequent; each fit is commonly 
announced by a sensation of tickling in the larynx and 



HOOPING-COUGH. 


207 


HOOKN. 


truclieu, during winch the infipirationH nro irregular and 
incomplete, eepod^y in children, >¥11080 couutenanceH are 
:it this time expressive of fear and anxiety. At the 
moment the fit comes on they cling with firmness to the 
persons or objects around them ; if asleep at the time of 
its accession, they suddenly start up and place tht*inselvcs 
in a sitting posture. The efforts of coughing arc now 
repeated in such quick succession as to suspend almost 
completely the act of breathing. During their brief inter- 
vals we can with difficulty percciyo any inspiratory move- 
ments, excepting at times when the cough is momentarily 
interrupted by a prolonged inspiration attended by a pecu- 
liar whooping noise, which has snpiilicd a name for the 
afl’ection, and which constitutes its characteristic symptom. 
Ill consequence of the obstruction to the circulatiuu oex'a- 
.sioned by those long-continued efforts of coughing, the 
face and neck become swelled and of a deep red or violet 
colour; the veins on these parts are distended almost to 
bursting, the eyes are prominent and bathed in tears; 
occasioiijilly the patient becomes completely exhausted, and 
the tit of cougJiing is interrupted for one or more minutes ; 
it then recurs with the same violence, and tbo patient 
seems in imminent danger of suffocation, wIk’h the paroxysm 
is terminated by one or two long and whooping inspirations, 
and by th<' ri'jection of a limpid viscid fluid, which hangs 
ill threads from the mouth. This fluid comes from the 
lu'onclii and ])lmrynx, and sometimes also from the stuiiiueh ; 
it is oecubiunally mixed with particles of blood. These 
[inroxysins or fits of coughing continuo for iiiuiiy iniimfcs, | 
and >vhcn they are very severe blood frequently issues from 
tbo nose, mouth, ears, or even from the eyelids ; they recur 
at various and often very short intervals, generally, how- 
eviT, more frequently and with greater severity by night 
than by day, and they arc excited by the slightest causes, 
ns by food or exercihc, by any agitation or mental emotion. 
In the intervals of llic fits the child appears to have its 
ordinary heal I h. 

After the affection has presented the characters which 
we have described for a period which vailes fixnri two or 
three -weeks to as many months, the paroxysms become 
shorter and less frequent, and the cough ceases to be char- 
acteristic, hut still continues to tenniimto in vomiting and 
the discharge of sputa, which now resemble those of catarrh. 
'I'lie paroxysms become more and more roi'c, in some cases 
recur at regular intervals, and finally cease, but for some 
time afterwards they arc easily renewed by any niiiisuni 
exi>osurc to cold. 

Hooping-cough is most common in spring and autumn ; 
it prevails epidemically, and chiefly attacks children from 
birth to the period of second dentition. The mortality 
from it and from the coniplicutions by -u'liich it is attended 
is considerable, forming nearly per cent, of yearly 
deaths from all causes. Three-fourths of the deaths from 
it are of children under two years of age, and it is more 
fatal to girls than boys. It rarely affects the same indi- 
vidual more than once, although this sometimes happens ; 
and though children arc most liable, it occasionally occurs 
ill adults, and even in old age. It is a highly infectious 
disease, its germs being frequently carried from lionse to 
house by the clothes of visitors. These germs, which are 
probably some form of a minute vegetable parasite or 
bacteria, are developed in large numbers during the pro- 
gress of the disease, and arc ejected in the mucus or 
phlegm which follows a fit of coughing ; thus any morsel of 
mucus thrown off may be a source of infection to others. 
There is no specific known for hooping-cough, nor has any 
method of treatment been discovered by wdiicli its progress 
con be arrested. In mild cases little is necessary beyond 
attention to the general health, the avoidance of all indi- 
gestible articles of diet and anything that tends to undue 
excitement, and the keeping of the patient ivarm. In 
more severo cases the administration of mild emetics, gentle 


counter-irritation of the back and chest, and the nse of 
sedatives, such as the bromides of potassium or ammonium, 
chloral, belUidcaina, &c., are of value, while in the later 
stages tonic medicines may bo required. Of course such 
medicines can only be administered under medical advice, 
and in regard to the circumstances of each individual case. 
In the convalescent period a change of air will often bring 
the disease quickly to a close when other treatment has failo4- 

HOOP'OIS (Upupidas) is a family of birds belonging to 
the order Voi.itokjcs. In this family the bill is long and 
slender, gently curved throughout its length, and acute at 
the tip ; tho small nostrils are placed close to the base of 
the bill ; the wings arc rather short and rounded ; the legs 
nro equally adapted fur rumiing and perching ; the tarsi are 
short and stout, and terminated by tbroo long and strong 
toes, armed with curved claws of coiisi»lerable size. These 
birds arc ]jcculiar to the eastern hemisphere. 

The Common Hoopoe epops) is a well-known 

bird during the summer throughout the contiuent of Europe; 
the winter is spent in tropical Asia and Africa. It is a 
rare bird in our island ; for though it has been known to 
briicd In some counties, yet it is generally in autumn that 
stragglers on llicir southern migration make their appear- 
ance. This bird is the epops of the Greeks, and the ttpupa 
of the Komnns, The hoopoe is about the size of a thrush,, 
but distinguisliod from it by its handsome erest of einna- 
moii-coloured feathers of unequal lengths, having a white 
bar and black tips, which it can depress or elevate at 
pleasure. Us >vings and tail arc black, tho former crossed 
by five Avliito bars, the latter marked in tho middle by a 
white crescent. Us g(‘n(*ral colour is a pale rusty brown. 
It derives its name from its incessant cry, which resembles 
Jioop^ kooj)^ hoop. The hoopoes are generally met w'itU hi 
•u'oods in tho vicinity of marshes, whore they seek their 
food, which consists of W’orms and insects. They walk and 
run upon the ground with great case when thus engaged. 
On the Bordeaux side of tho Garonne, and near tho city, 
arc largo spaces of marshy gi’ound, intersected by broad 
ditches and creidcs terminating in the river, where poplai'S 
and willows arc jdanted for the salccof tlioir twigs, used for 
tying tbo vines. These trees being lopped become very 
thick, and as they decay at the centre in a few years, are 
attacked by miinerons insects, particularly the Formica 
fidiyhwsa. Hero thchoo]ioes arc frequently seen examin- 
ing the rotten >vood, and feeding on the insects which 
abound therein. The hoopoe flics low and seldom, unless 
disturbed, its food being so abimdaut as to require but 
little search. It breeds in a hole in a tree or >rall about 
tbo end of May, the young coming out in June. Tho 
nests are madi; of a few dried grass-stalks ami feathers 
the eggs range from four to seven in number, of a jialo 
lavender gray, about 1 ^ inch long and 8 lines broad. The 
nests are very ofiensive and unsanitary. Four otlier speciea 
of the genus Upupa are established, two from India and 
China, one from S(3uth Africa, and the fourth peculiar 
to Madagascar. 

The AVuod-hoopocs (Trrisor) are ne.arty allied to iLo true 
hoopoes. Numerous species are found in Africa, all re- 
markable for their brilliant metallic plumagi* and long 
tails composed of graduated feathers. Tho Keil-billed AVood- 
hoopoe {Iiv'itior vrifthorhynchuH) is .a splendid bird, about 
17 inches in length, of whieli the tail measures 10. Ita 
])luningo is varied with metallic green and blue ; the wings 
and tail are spotted with white, and the bill and feet bright 
coral red. These birds inhabit the tall trees, where they 
creep along the hranehes in search of the insects and 
larva} whieli eonstitnto their jirineipal nourishment. They 
are also said to feed upon figs. The voice is loud and 
vciy harsh. 

HOORN, a city and fortified seaport of North Holland, 
on the Zuider Zee, eastward of Alkmaar, with which it is 
connected by a canal. It is a decaying town, hut is well 
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bulltf surrounded by ramparts, and has 10,000 inhabitants. 
The ^rcat fleet of Admiral de Kuyter was built in Hoorn, j 
There is still an active trade, chiefly in exports of butter, 
eheese, provisions, and fish. The manufactures of woollen 
fttnfls, carpets, &c., shipbuilding, and the beiTing fishery, 
tlioiigh still important, are insignificant compared with 
their former magnitude. Schonton, who first doubled Cape 
Hoorn or Horn, in 1(»1G, and named it after his native 
place, and Tasman, the discoverer of Tasmania and Now 
Zealand, were born at Hoorn. The large nets used in the 
herring fishery were first ‘constructed hero. 

HOP ^Ilumnlun Uipulus) is a perennial plant belong- 
ing to the same order, UimCACiSii':, as the nettle. It is 
a cxiarse twiner, iiiliabiting hedges in many parts of Europe 
and Western Asia to the Altai Mountainb ; it is also found in 
the United States, but has probably been introduced there. 
Tlie stem is long and twining. The flowers contain only 
stamens or only pistils, and those arc found on separate 
plants. The female flower consists of an ovary with* two 
styles and a cup-shaped calyx; each is suhtiaidcd by a 
small bract, and two occur together at the base of a large 
bract. These bracts are an’anged spirally round a stalk, 
BO as to form a kind of cone, lioth large and small bracts 
enlarge as the ovary ripens into the fruit. The ripe fruit 
is about the size of a mustard seed. Minute yellow gi'ains 
are found at the base of the bracts and on the ovary. 
This powder is the valuable part of tlie hop, and is called 
Ifipuliiie; it contains a volatile oil and a bitter principle. 
The superiority of the liop .as an ingredient in our malt 
liquors depends upon the fact of .it.s containing within 
itself several distinct and independent elements of activity, 
which the bitter herbs that have nt different times been | 
employed as a substitute do not possess. The bitter 
principle imparts to the beveroge a tonic quality and an 
agreeable flavour; while at the same time an aromatic 
ingredient adds a warmth and sthnulaling ]>roperty, and 
modifies the bitterness ; it likewise contains an ustrhigciit 
principle (fiumulotanma acid^ existing in the bracts), the 
effects of which are to precipitate the vegetable mucilage, 
and thus lo remove from the beer the active principh* of 
its fermentation. Every attempt, therefore, to substitute 
an ordinary bitter for tlint of the hop must ncwssarily | 
fail unless a compound can he so artfully constructed as 
to contain in due proportions the principles of hitteriicss, 
ustringcncy, and aroma. 

The aromatic bitter gives to the hop a very marked 
power over the digestive organs when debilitated A nar- 
cotic property exists in the oil of hups, so that tincture of 
bops, and even extract of hops, possess sed.ative powers, 
and often secure quiet and sleep where opium cannot be 
borne. Decoction docs not seem to be a judicious mode 
of preparation, and should not be practised. I.upuliue 
bas been administered nloiic, but tliis dues not possess 
any advantage over the tincture. 

Hops were introduoed,into England from Flanders about 
the year 1524. The niest extensive plantations are in 
Kent, Snssex, and Herefordshire, but tliey are also culti- 
vated in Worcestershire, Wiltshire, Hampshire, Gloncestcr- 
filiire, Surrey, and several otlicr counties. The hops of 
Kent and Sussex are the finest in the world. The hop 
requires a very rich mellow soil and careful cultivation. 
The soil of a hop garden must be rich to a considerable 
depth, or made so artificially. 

The young plants are raised in beds, and may be raised 
from seed; but it is more usual to plant the young shoots 
which rise from the bottom of the stems of old plants. 
The varieties most esteemed are the Canterbury and Farn- 
bam goldings, the grape, and Fariiham white bine. The 
young plants are placed in groups of three, about 6 inches 
apart, in Hie midst of prepared masses of soil about 
2 feet asunder. A watering with liquid manuiu greatly 
assists their taking root, and they soon begin to show bines. 


A slick 3 or 4 feet long is then stuck i^the middle of the 
three plants, and the bines are tied to tins stick with twine 
or the slu'eds of Eassia mats, till they lay hold and twine 
round it. Daring their growth the ground is well liocd 
and forked up around the roots, and some of the fine 
mould is thrown around the stciiis. In favourable seasons 
u few ho])s may be picked from these young plants in the 
autumn, but in general tliero is nothing the first year. 
Early in November the ground is carefully dug with the 
spade, and the earth being turned towards the plants, is 
left BO all the winter. 

Ill the second year, early in spring, the hillocks around 
the plants arc opened and the roots examined. The last 
year’s shoots are cut off within an inch of the main stem, 
and all the suckers quite close to it. A pole about 1 2 feet 
long is then firmly stuck into the, ground near the plants ; 
to this the bines are led and tied as they shoot, till they 
have taken hold of it. Tlie ground being well hoed and 
the earth raised round the plants, the produce this year 
will average 4 cwts. per acre if the season is favourable. 
In September the hups assume a fine straw colour, 
turning to a brown; they are then in perfection, and 
no time should now be lost in picking them. The 
hops w*hen picked arc dried on a hairciotli in a kiln. 
Tlioy are then laid in heaps on the floor, where they un- 
dergo a very slight Jicating. As soon as this is observed 
they are bagged. This is done by pressing them into 
large bags or pockets, suspended below a hole in the floor; 
when sewed close and tiglit the bag is stored in a dry place 
till the liops are wanted for sale. 

I'he crop of the third yctir will average 8 cwts. per aero, 
and will in some coses reach 15 cwts. 

As the hop is a dioecious plant — i.c, some of the indi- 
^iduals Mii male plants and others female — it is well to 
rear a number of the male plants among the others, or 
along the hedges of the hop-gardens, lo insure the fertili- 
zation of all the seeds. 

The pules arc an cxpijnsive ariiide; those of chestnut 
ai*e the most durable, and also the dearest. They should 
be put into a shed during winter, or elso be placed on end 
in the form of a cone, leaning against each other. 

The uncertainty attending the culture of the hop is very 
great ; tlio crop is most exhaustive of the soil, extracting 
as mucl) nitrogen from an acre of land as D cwts. of guano 
will replace, and the hop-grower has to contend against a 
greater number of foes than perhaps any other cultivator. 
As the young shoots push themselves from the earth in 
hlarcli they arc attacked by the hop-flea, a small beetle 
(JlaHica iinncinna ) ; and if the bines sur\nvo its assaults 
they are liable to destruction by the hop-fly or aphis (Aptds 
humuli). These assailants appear in May, and settling npon 
the plants, suck the under side of the leaves and deposit 
thereon their young, which possess the faculty of multiplying 
lo an enormous extent. [See Apiiidac.] If they are allowed 
to remain undisturbed they soon extract the juices of the 
bine; its leaves curl up, turn brown; and finally tlic bine 
drops from the pole. Nature has provided a cheek upon 
the multiplication of the aphides in the shape of the lady- 
bird, the grub of which feeds upon them. The Wf re-wokm 
i.s another enemy to the bop-grower* It usually confines 
its unwelcome attentions to young grounds ; but new and 
old plantations suffer from the depredations of various 
species of caterpillars (e,g, that of the Ghost-moth), and 
the destructive visitations of blight, mould, &c. 

In 1884 there were 69,258 acres devoted to the cultiva- 
tion of liops in England, of which 43,000 were in Kent, 
10,000 in Sussex, 6600 in Hereford, and 8000 in Hamp- 
shire. Abroad the cultivation is carried on in Prussian 
Poland, North Germany, Bavaria, and Belgium, the entire 
continental crop being about equal to that of England. 
North America also produces a considerable quantity of 
hops, but of a coarse rank fiavour. 
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The hop serves oliier purposes besides that of flavouring 
beer and being used medicinally. A brown dye is extracted 
from the young leaves ; the bines have been converted into 
blown paper and made into cloth ; the pruniiigs are useful 
as winter provender for horses and cattle ; in Ilclginm the 
young shoots arc used as a vegetable in the way we use 
asparagus ; and lastly, spent hops aro useful os a manure. 

Till 1862 hops used in England were liable to an excise 
and customs duty, whichy on an average, yielded about 
X200,000 per annum to the revenue. But owing to the 
nncortainty attending the crop and other causes, in that 
year both duties were repealed, and n charge of 3d per 
barrel on all beer brewed in the United Kiiigdoin was 
substitnted. 

Ill 1883 the imjKirts of hops into Great Britain amounted 
to 125,343 cwts. — value, J£l, 064,859 — cliiciiy from Ham- 
burg, Belgium, and the United States. 

HOPE is vulgarly tiioiight of as antithetic to fear ; but 
a little coiisidoralion will show that courage is here the 
true antithesis. Our “hopes and fears” form a badly 
contrasted couple. Despair, not fear, is the truly hopeless 
state, but doubtless its having two syllables induced the 
popular car to cast “ despair ” aside, and “ fear ” to gain a 
more correct rhythm, though at the price of a confusion of 
thought. Just as despair is an id(;al conception, espeeially 
directed to the future, tilled with profound disbelief, so 
also hope is readily analyzed into an ideal conception of 
a future, coupled with belief. This belief may bo well- 
reasoned, or it may be merely an affair of temperament. 
It is the sfcivngth, and not the value;, of the belief-clement 
which makes tlio power or tho feebleness of hope. It is 
manifest that unimaginative persons (often very absurdly 
called ** practical ” persons or “ common-sense ” persons, 
on tho Iwms a non luemdo principlo, bewinse they do less 
work and have less intclligeiico than the imaginative per- 
sons) can neither feel despair nor hope to any operative 
extent, because uno element of hope, its ideal basis, is 
absent. On the other hand iinaginativo persons of a timid 
nature, or of fccthle bodily licnllh, are prone to occasional 
despair fi*om not possessing tho other element of hope, its 
firm belief, in sufficient measure. 

The pleasure of hope, like all ideal pleasures, exceeds even 
the hrigl’.tcst reality. 

“ Rings It makes gods, and meaner creatures kings.” 

In the first place, all disagreeable adjuncts are ignored 
with delightful ease, the companionship of the beloved 
one is to be enjoyed without the cares of matrimony, 
tho high salaiy received without the exhausting jircss- 
ure on the brain in the earning of it which more than 
neutralizes the power to enjoy, and so on in every case, 
Tho image, too, ai-ises before us when wo are fit to receive 
it. Actually we may reach a desired end when we are old 
or infirm, or suffering under some paralyzing blow, and the 
joys of success arc as if they were not. But it is not in 
such states that we hope. Our most pleasing visions rise 
before us unbidden ; they come when we arc at ease, or 
when things are brightening out of gloom, or when we are 
young and strong and nothing is too difficult for us. The 
ideal seizes us at our best, picks its own time, decks itself 
also, as was just now said, in its gayest colours, setting 
aside every marring incident. What marvel is it that 
the prosaic actual, clad in every-day raiment and coming 
punctually to its time, whether that time is well or ill- 
chosen, falls at its best far short even of the quietest 
pleasures granted by its brilliant rival? Besides, our 
actual pleasures are but limited with the most fortunate 
among us, and very scanty with the large majority ; but our 
ideal pleasures aro scattered among us with a lavish hand, 
and tJieir enjoyment is altogether unlimited. One dinner 
actually eaten satiates us, but in hope we can banquet at a 
thousand feasts without repletion, 

Vt)L. Vll. 


No life is so happy as that of a hopeful virtuous man. 
If he is put about to-day, hope gilds to-morrow with all 
tho brighter lustre of contrast. He cannot fail in the 
immediate prospect of such good things to be cheerful and 
good-humoured. His health may perhaps bo alleged to 
endow him with hope, but while we must admit this, it is 
very certain, on the other hand, that hope always and un- 
failingly acts like a charm upon tho health. Is one in paip ? 
hope is tho best anodyne. As Shakspearo says— 

The miserable have no other medicine 

But only hopes.”— “Jifea«Mrc /or Memure^' iil. 1. 

Another excellence must be claimed for this rniiibow-hucd 
emotion — or emotional state rather— namely, that it checks 
Iho too j^eat self-concentred vahio wc may put upon pre- 
sent afiairs. Who cares much about hoarding his wealth 
that is very quickly to come into a large fortune ? A man 
is inclined to be generous when ho knows he is not com- 
pelled for prtnlcnce' sake to ho sparing. After all it is 
generally an affair of tcniperninent, and temperament is 
very largely an affair of health. A man of “sanguine 
temperament” is iiino times out of ton a strong man, 
blessed with health and hope ; a man of •“ bilious tcmj)era- 
ment ” is too often an unhealtliy man, a martyr to dyspep- 
sia and despair. Would we enjoy the animating fairyland 
of hope, we must very often attend to tho eomnfOn humili- 
ating details of diet and exercise. Addison, in one of his 
finest /Spectator papers, very ingenionsly uses hope (with 
memory) as an argument for the future life, “for,” says he, 
“ who can imagiiio that the existence of a creature is to bo 
circ.urascribed by time whoso thoughts aro not?” As usual, 
however, il is Shakspeare who has hit the highest mark, and 
with <)nc phrase has touched off tho highest hopo of all 
hopes, where he says, in “ Kichard II.” (Act ii, scene 1): — 

“ Even through tho hollow eyes of death 
1 spy life poorhiR.” 

HOPE* THOHAS* was descended from the wealthy 
family of the Hopes of Amsterdam, He was born in Lon- 
don in 1770, and gave very early indications of his attaeli- 
meiit to urcl I i lecture. At tlu! ago of oigljteen or niucteen 
he wont abroad, and tr.avelled for about eight years in 
various parts of Asia and Africa, as well as on the conti- 
nent of Europe. Soon after liis return to England he 
licgan to apply his sludie-s practically by remodelling and 
enlarging his mansion in DnchcBs Street, Portland Place. 
He rendered his house one of the largest private mansions 
in the metropolis, and fitted up and furnished the interior 
in a style of classical taste that was then a novelty in this 
country. His publication on “ Household Furniture,” in 
1805, created a revolution in taste. In 1809 appeared liis 
“ Costume of the Ancients and in the same year he con- 
tributed to a periodical entitled lieview of Puhlicationx 
of Art an essay on the “ Architccturq of Theatres.” 

With the exception of a minor work, entitled “ Modern 
Costumes,” in 1812, Mr. Hope did not publish anything 
further till 1819, when appeared his “Anastasius, or 
Memoirs of a Modem Greek at the close of the Eighteenth 
Century ” — one of the most remarkable novels of the time, 
and still read with great pleasure. The extensive travels 
of the author stood him in good stead. His last two 
works, both of them publislied posthumously, are, “ Tho 
Origin and Prospects of Man,” and an “ Historical Essay 
on Architecture.” Mr. Hope died on the 8rd of Febmaiy^ 
1831. 

HOPITAL* MICHEL DE L’. See L^Hopitau 

HOP'LXTES (Gr. hoplUai) were the main body of the 
Greek soldiers, tho heavy armed infantry, from the earliest 
historical times down to tho radical alterations of Alexander 
in organizing the Macedonian phalanx. The Spartan hop- 
litesy all actual burgesses of the city and environs, were 
tho flower of ancient Greek soldiery. Each ope was not 
14 
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only fi^nratlTcly bnt literally a host in himself, for ho had 
many helots and others to attend him; at Platcea, for 
iiistancOf each Spartan hoplito had seven helots with him, 
sorvinji; as his spear-bearers and also as light armed troops. 
The whole body formed six divisions (inorai) of about 500 
each, and each mora had four lochoi^ the loclios having 
also its squadrons of fifties, and the subdivisions of these 
being groups of oath-fellows. These latter were the mili- 
tary unit. Tliey were men who had sworn a common 
oath, and always fighting shoulder to shoulder they gained 
a surprising confidence in each other. 

The arms of the Spartan hoplitc were helmet, cuirass, 
niid greaves, a sword belt over the left sliouldor to carry the 
short sti'aight sword, a long spear, or sometimes more than 
one, and a large round sliield of brass, suHp(;ndud by a 
tliong to the neek and hehl by a handl(5 or ring. The 
tunic beneath the armour was scarlet. Before a ])attle he 
dressed his hair and crowned liiinself os for a banquet. 
Then ho inarched forward to the music of flutes, not so 
much for the sake of a martial sound as to Iiisure the 
exactness of kenping step, just as on parade. 

ROR'ACS (QriNTiJs JIouatius Fi.A4'ctj.s) was horn 
at Venusia, tJtli December, fio. Jlis father, who was 
a Uhf.rtinus^ or freedinaii, ae(|uired some property (1 Sat. 
vi. C, which he purcliascd a farm near Venusia, 

oil lljfi banks of the Aufidus. In this })lace Horace appears 
In have lived till liis eleventh or twelftli year, wlani his 
father removed with liim to Konu^, wliero he was placed 
nmler the care of a celebrated schoolmaster, Orbilins 
l^Lipillus of Benevciitum. After studying the ancient Latin 
]«jels (2 Kpis. i, 70, 71) Horace’ h‘Mnu*d the Creek 
language (2 Kpis. ii, 41, 42). He also enjoyed during 
the course of his education the advice of his father, who 
was a sensible man, and is frequently inentioiuui by his 
son with the greatest respect. About the age of seventeen 
ho went to Athens to pursue liis studies (2 Kpis. ii. 43- 
45), where ho was when Brnhis was raising troops to 
o])poso Octavian and Afark Antony. He joined Bnitns, 
was promoted to the rank of military tribune (I Sat. 
vi. 48), and was present at the battle of riiilippi, 42. 
Though the life of Herat e was spartal, his paternal pro- 
perty at Venusia was coiiliscatcii, and lie rejiaired to Home 
with the ]iu])e of obtaining a living by his literary exertions. 
In li.c. 41 ho was saved from actual want by procuring 
employment as clerk to one of the quajstors. Some of his 
poems attracted the notice of Virgil and Varius, They 
iutroduced him to Jllajcenas, whose JibenUity relieved the 
poet from all pecuniary auxieiics. 

From his introdnetiun to Mrocenas till the time of his 
death, Horace appears to hove cnjnyed exomption from all 
cares; he was iiitiiiiato with Virgil, Tibullus, and other 
distinguished literary miMi iu Borne, and w’as a great 
favourite of his patron Msecenas, and also of Augustas. 
He resided principit Jly at Boiiic, or at his country-honso in 
the Sabine valley, which had been given him by Maecenas. 
Ho also liad iu the latter part of his life another comitry 
residence at Tibnr (Tivoli). Horace died on tbo 27tli 
November, b.c, 8, when he had nearly completed his fifty- 
seventh year. 

The works of Horace have been printed by Iilr. Tate, 
under the title of “ Horatius Kostitutus,” in the order in 
wliicli Bentley supposes that they were written (Cambridge, 
i H32). TJie Satires and Epistles, which are fatbiliar moral 
iliscourses, most elegantly expressed, and full of wit and 
wisdom, are the most valuable of Ids works. The Odes, 
which am imitatioiw of the Greek poets, arc generally 
written in a very artificial mannei*. The best are those in 
which the poet describes the pleasures of a country life or 
touches on the beauties of nature, for whicli lie had the 
most lively perception .and the most exquisite relish; nor 
ore his lyrical productions altogether without those touches 
which excite our warmer bynipatliies. The qualities in 


which Horace excels are good sense, judgment, and purity 
of taste. Ho is eminently the delight of accomplished men. 
of the world. He is never very profound, but on the other 
hand ho is always clever and bright, and dullness is not to- 
be found in his pages. His ** Art of Poetry ” is a very 
fine performance. It was wonderfully imitated by Pope, 
iu a poem winch is almost as good as the original. 

The following are the most ostcomed editions of Horace : 
— Lambinus, i5fil ; Heinsius, 1620 ; Bentley, 1711 ; Bur- 
man, 1713 ; Saiiudon, 1728 ; Mitscherlicli, 1800 ; tho 
edition of Baxter, edited by Gesner and Zenne, frequently 
printed ; During, 1828-29 ; Braunhard, 1883 ; and Orelli, 
1837-38 and 1843-44. Horace has been translated into 
almost all the European languages, both in prose and verse. 
An admirable translation of tho odes, by Theodore Martin, 
appeared in 1860. 

HORAB CANONICiE. See Canonical Uouus. 

HO'RARY» in astronomy, Tlic horary motion of the 
sun or a planet is tho arc which it describes in one Lour, 
or tlic angle which that ai*c buhtends at the eye of tho 
speetator. 

HORA'TIZ and CTTRA'TU, two groups of three 
brotliers of the Boman Horntian gens and the Alban 
Curatian tribe respectively, who, according to one of the 
most famous legends of Borne, met by agreement between 
the cities* to decide the supremacy of one or the other of 
Iheni by means of single combat. The fight was to he 
to the death. Wlien tlie battle began it w'ent iieavily 
against tlie Bomans, for two of the Horatii fell. Tho sur- 
vivor, finding iliat the three Cnratii were wounded badly, 
had the wit to sepai’ate them by making off as if in flight ; 
then turning on his patli he encountered all his foes 
separately, and had an easy victory. 

In some versions the sister of the victor is said to bo the 
lover of one of the slain Guraiii, and to have so lamented 
tho death of tho enemy of her country as to provoke her 
brother, hi the moment of victory, to such a point that ho 
stubbed lier. He was condemned to death, but released 
upon appeal, after undergoing formal penance for his crime. 

HOR'DRffi is a tribe of grasses, including our most 
useful cereals. It is characterized chiefly by the inflor- 
escence. The spike is simple, except in cultivated varieties 
or abnormal growths ; the rachis is notched and generally 
jointed ; the spikelels, of one or more flowers, occur one 
or more together at eacJi notch, collaterally sessile. Tho 
twelve genera belong to temperate regions and princijially 
tu the northern hemisphere ; they may bo arranged in tJirco 
Bubtribes. The first subtribe, Triticeac, contains Triticum 
(wheat), Secale (rye), Lolium (lyc-grass), and Agropymm; 
iu it the spikelets have generally three or more flowers, and 
are singly sessile at each notcli of tho rachis. Tlie second 
subtribe, Lepturem, contains Lepturus, Nardus (nard or 
mat-grass), Psilurus, ICralilcia, and Oropeiium ; it is char- 
acterized by the. slender spikes and the spikelets solitary 
at the notches, each generally with only one flower. The 
third subtribe, EljTne.T, includes Elymus (lyme- grass), 
Hordoum (bai’lcy), and Asprella; in this subtribe tho 
spikelets are two or more, collaterally sessile at each notch 
of tlie spike, or tho lateral ones very shortly stalked. (See 
Bcntham and Hooker's “ Genera Phintarum.”) 

HOR'BEUM, tho genus of plants to which barley 
belongs. As many as twelve species of Hordeuin arc re- 
cognized by lyir. Beutham, in addition to which there aro 
many varieties. The species are found wild in various 
places in both the Old and New World, 

Ilordeum vulgare (common barley), with gi’oins In four 
rows, is of very ancient cultivation, and its indigeuous 
origin cannot be traced. Many of its varieties are also 
known to have occurred in very ancient times, [See Bau- 
lky.] Tho following are those which aro best known: — 

Uordeujn distichum is the common summer barley of 
England, and that which cultivators seem to prefer ; its 
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ears are not so ]ar]||e as those of Ilordeum hexastichum^ 
but the grains are heavier. In this variotj the lateral 
spikelcts are generally abortivei and the grains appear in 
two rows. 

Ilordeum gymnodisUchum (naked barley) is a variety 
but little cultivated now. The grain easily separates from 
tlie chair. 

Ilm'dmm hexaetichum is the here, bigg, or winter barley 
of fanners, and is particularly valuable for ripening quicker 
than tlie common two-rowed barley, but its grains are 
lighter. To northern nations with short summers it is, 
however, invaluable. The grains arc disposed iii six rows. 

Ilordeum gymnohcxastickum is extremely productive, 
and in some parts of pjurope it is reckoned the iriost valu- 
abb; of all. The French call it, on account of its good 
qualities, orge celeste. 

Ilordeum (cgiceras “cannot be otherwise considered 
than as a luxuriant monstrosity ” (Bontham). Tt is found 
ill the northeni parts of India, and probably in Tai*tary, as 
its grains Jiavo been sent to England under the name of 
'J’nrlarimi wheat. Its appearance is more that of wheat 
than of barley, and its iiaki'd grains assist the resemblance. 
Hordcum is distinguished from Klymus by the single flower 
in each spikclet. The wild species, Ilordeum sglvaticum^ 
mnrmvm^ and prntense are well knowni in England. 

HORS' HOUND (^Mai*ruhium vnlgare)^ a perennial 
herbaceous plant, a native of Britain, found growing by 
roadsides. It is busby and about a ft>ot high, its leaves 
being of a wdiitish woolly n])poaranco, and possessing a 
faint odour, wbicli becomes less by drying. It is a tonic 
stimnlant, much used for the cure of couglis, being a very 
old-fashioned and excellent remedy. It is usually made 
into a syrup and mixed with sugar ; sometimes candied into 
the form of rock. Other and finer sjiecies of horehound 
are found in various parts of Europe. 

This genus hcloiigs to the order the calyx is 

tubular ; tho upper lip of the corolla is flat, the lower is 
lliree-lobcd ; the stamens are inclosed within the tube of 
tbo corolla ; the nuts are flatly truncate. Horehound, or 
as it is sometimes called White Horehound, from the dull- 
white flowers, is a native of Europe, North Africa, and North 
Asia. Black Horehound (Jiallota nigra) is a feet id plant, 
also belonging to tlie Labiatic, with pale rcd-purplo flowers. 
Water Horehound is Ly copus europeeus, 

HORrzON (Gr., bounding). The physical horizon 
is tho apparent circle by which tlie spectator’s view is 
lioundcd when he is upon a level and iiniutenMiptcd plain, 
such as the surface of a calm sea. It differs from the 
astronomical horizon in irro points; first, because the 
physical horizon dips, as it is called, or is not at ilie same 
level as the eye ; and secondly, because tho astronomical 
horizon always supposes the spectator to be at tho centre 
of the earth, and not at the surface. It is remarkable how 
difficult it is to fix the real distance of tho visible horizon, as 
at sea, except by actual calculation. When the observer is 
on the deck of an ordinary Atlantic liner, that is, with his 
eye about 20 feet above the sca-levcl, the true distance of 
the horizon is over 6 miles ; but it frequently looks nearer, 
and occasionally further off, by tho mere testimony of 
tho eye. Thus tho astronomer Proctor, asking a sailor 
how far off he judged a passing vessel to be, was answered 
“ Six or seven miles,** though the ship was hull down (that 
is, was far enough beyond tho horizon for her hull, prob- 
ably standing some 12 feet out of tho water, to bo quite 
concealed), and therefore must have been in ordinary cir- 
cumstances at least 11 miles off. In this instance circum- 
stances very greatly aggravated this error, for the vessel 
from which the observation was t^ken bad a saloon deck, 
and the eye was at least 30 feet above tbo water. Tho 
passing ship was thus at least 12} miles away. 

The calculation is ingenious and simple. Tho geometrical 
calculation would give the dip of the horizon as 8 inches for 


1 mile, 32 inches for 2 miles (8X2^, 72 inches or 6 feet 
for 3 miles (8X3***), &c. But tho refraction of the atmo- 
sphere causes the horizon to recede, the eye sees along a 
descending curve, and the dip is only 6 inches for 1 mile. 
Carrying this onward wo get 24 inches or 2 feet (6 X 2®) 
for 2 miles, 54 inches or 4 feet 6 inches (6X8®) for 
3 miles, 96 inches or 8 feet (GX4®) for 4 miles, 12 feet 
6 inehes for 5 miles (6X6*), 18 feet for 6 miles (6X6®), 
24 feet 6 inches for 7 miles (6X7®), and so on. The 
same holds good for distances beyond tho horizon. Thus 
let the observer’s eye be 24 feet 6 inches above the 
sea-levcl, and the horizon will bo 7 miles aw'ay; let a 
ship whose bull is 12 feet 6 inches above tho water 
bo just hull down, and that ship will be 5 miles beyond 
tho horizon, that is, 12 miles from an obsciwer, situated 
as described. 

The plane of tho horizon at any place Is perpendicular 
to tho direction of a plumb-line, or parallel to tbo surface 
of any fluid at rest. At sea, when it is necessary to take 
the altitude of any heavenly body, the physical horizon is, 
ill tolerably fair weather, sufficiently well defined for tho 
purpose, and, with proper allowaiic-c for its ilip, is used 
accordingly. But in land observations with a sextant or 
other instrunient requiring a horizon, tlie surfaiie of a fluid 
(g(‘iicral]y mercury) is used, which is called an artificial 
horizon, Imt might more properly bo termed an ai'tificlol 
pnrlioii of a horizontal plane. 

HORI'ZON, in geology, is the term applied to a bed 
or assemblage of beils characterized by some distinctive 
fossil. Strata belong to the same geolc^ical horizon which 
have been for«n‘(l at the same time, and which contain a 
hnilarily of fossil forms. 

HORN. The slructure of such horns as those of the 
ox, antelope, goat, and slieep may be described as a number 
of conical sheaths inserted one into another, tho innermost 
of which lies upon the vascular incmbrano which covers the 
bony core. The* tip, or that portion of tho point of the horn 
wliich projects beyond the core, is very dense, and the several 
layers of wliieb it is composed are scarcely distinguiblmblc; 
while towards the base tbo layers may be readily distin- 
guished, owing to their suceessivo terminations forming 
prominent rings. Horn is an nlbumenoid subbtunco, the 
clicinienl composition of which is shown in tho ai'tlclo 
iroiijfY Tiasvic; and there is a certain chain of connection 
bfl ween the substance of boms, nails, claw's, hoofs, the plates 
of animals of the armadillo and tortoise kind, the scales of 
lizards, serpents, and fishes, hair, feathers, and even skin. 

The principal kinds of horns employed in manufacturing 
operations arc those of oxen, buffaloes, two or three species 
of deer, and sheep and goats. The first process is to 
remove tlie bony core or pith, which is accoinplislrcd by 
steeping the horns in water for several weeks, by whicli 
operation the membrane which lies between tho core and 
the horny sheath is so destroyed or softened by putrefaction 
that the cores m.ny be easily extracted. Tlieso are applied 
to many useful purposes. The solid tip of Ibc born is sawn 
off’ with a fruiiic-snw', and is employed for making knife- 
handles, uiiihrclla-huiidles, the tops of whips, buttons, mid 
various other articles. Tho remainder of the horn, which 
is employed for purposes for which thin laminae are required, 
may either be left entire or sawn into two or more lengths, 
according to tho iibe to which it is to be api>lied. When 
divided, the lower part, or that next the root of the horn, 
is frequently employed for making combs, wliile tho portion 
which has funned the middle of the horn is used for artidea 
in which a thin plate of horn is required. To prepare tho 
honi for use it is softened in boiling water ; and, while hot 
from this Operation, it is held in tho flame of a Are until 
it acquires about tho temperature of melting lead, and 
becomes so soft as to bo semifluid. The slitting is per- 
formed wliile it i*; in tho semifluid state by a strong 
pointed knife resembling a pmning-knifo ; and by the 
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Application of two pairs of pincers, one to each edge of 
tlie slit, the cylinder or cone of horn is opened until it 
is nearly flat. Several such pieces are then exposed to 
pressure between aUeniate plates of iron until they are 
flattened. The thin sheets of horn are then scraped, 
i-ubbed down, and polished. 

The various articles made of horn require manufacturing 
processes differing in various cases. Umbrella-handles, 
knife-handles, bell-pulls, drawer-knobs, &c., are made by 
Foftening the horn to such a degree that it may be pressed 
into moulds. Horn is easily dyed of various colours ; but 
in this country it is usually coloured of a rich reddish- 
brown, and spotted to imitate tortoise-shell, by a mixture 
(f ])earl-ash, quicklime, and litharge, or rcd-lcad, with 
water nud a little pounded dragon’s-blood. As already 
stated, when divided into thin plates horn is tolerably 
transparent, and was formerly used instead of glass in 
windows, in lanterns (hence called limthnma by folk- 
etymology), and to cover school-books or manuscripts, &c., 
needing protection during use. See IfnitNnook. 

No jKirt. of lilt) rrsfuso of the horn manufacture' is 
without its value. When exposed to a deeoinposing heat 
in close vessels horn produces a largo qnanlity of the 
gaseous compound which forms the base of prussic acid, 
oil wliieli account hoofs and horn cuttings arc in great 
request among tiic manufacturers of IVussiaii blue and of 
the beautiful yellow pru^siate of potash. The clippings 
of tJie conib-inaker were foriiierlv used as manure, but , 
improvements in the inanufacUire have recently been ' 
iniido by which tlie bmalh'st waste fragments may be 
united and made into a variety of articles. In France, 
too, a kind of artificial horn is manufactured from bones 
treated with muriatic acid, and eonvorted into a horny 
substance by taiiiiiiig and oilier processes. 

HORN, a musical wind-iiistriuneiit of very ancient 
origin, and of various forms. Tlie French horu^ or now, 
par excellence, the horn, is a tube of about 10 feet, very 
narrow at the top, but widening coiisulernbly nt the 
bottom, and bent in rings for the convenience of the per- 
former. It is not provided with holes, as the flute, &c. ; 
and plays only in Hahmonics, tlic; production of the 
various sounds depending upon the lips of the player, 
the greater or less pressure of his breath, and the insertion 
of the hand in the bell or wide end of the instrument. 
Crooks and shifting pieces arc ]irovidcd to adjust the 
instrument to different keys or fundamental notes. See 
FuISNCJI llflUN. 

The hufflc horn is a tube of 3 feet 10 inches in length, 
doubled up in a small compass. Tlie he^ed bugle,, or a 
bugle horn with keys, is that now in common use, the scale 
of which comprehends about two octaves. witJi the semi- 
tones. Thu ConNKT-k-PisToN is «n improved modem 
form of this instrument. Sec llucna*;. 

The Ruaaian hoi'n is an uiibeiil brass tube, conical in 
shape, of various dlnieiisions ; the deepest toned is 8 feet 
long and 9 inches in diameter nt the wide end, and the 
highest is 2^ inches in length by one at the wide end. The 
former gives A an octavo below the first space in the boss, 
the latter gives e'" tlie third additional line above the 
treble. ISome of these horns have kc^ys, producing one or 
two semitones, but generally every note has its scpai'atQ 
horn ; and a band of Russian horns counts almost as many 
individuals as diatonic notes in a scale of between four 
and five octaves. By great practice the pci-fomiers manage 
to execute tolerably rapid iinisie. Their dexterity is akin 
to that of the 1 Iani>-isell RI^GKl<8. 

Jiasset horn is the tenor clarionet. See Cokno di 
Bassetto. 

The Fnglieh horn is a deeper toned oboe, but of rather 
larger dimensions, somewhat bent, the lower end very open, 
and is to the latter wliat the basset bom is to the clarionet, 
or what the viola is to the violin. The tone of this instru- 


ment is extremely pathetic, and by thf Italians is thought 
to resemble tlie human voice so much that they sometimes 
cull it the voce umana. Its scale is from a below the treble 
stave, to above, or tw^o octaves and a semitone. It is 
called also Ctymn Ingleae or Cor Anglais, 

M. Adolphe Sax excited much attention in the musical 
world, in the first half of the present century, by his sax- 
horns and saxojikones. These instruments are a great 
improvement on those made in the old stylo, and have had 
a considerable influence on military music. See Sax- 
iiouN, Saxophone. 

KORN'BEAM (Carpinus), a genus of trees belonging 
to the order CimiLiFERAc. The word hornbeam was 
given to the tree on account of the horny texture of the 
wood. The botanical name is said to be connected with 
the Celtic car, wood, and pin, a head, as the wood was 
employed to make yokes for oxen ; it is the I^tin name for 
the hornbeam. Our word cari>cnter comes from the same 
root, through the Old French carpentier from the Latin 
carpentarins^ a maker of carpenta or chariots. I'ho horn- 
beam in Swedisli is harm, in French rkarme. There are 
nine species, all deciduous trees, natives of Europe, Asia, 
and America. 

The Common Hornbeam {Carpinus Betnlus') is an indi- 
genous British tree very common in copses, and frequently 
pollarded by the farmer. I^udon says : — “ It is always 
found in eold, stiil*, clayey, moist soils, where scarcely .any 
other timber free will grow; and in situations bleak, but 
seldom or never mountainous. ... On .chalk it will 
not thrive, in which respect it is directly the rcvci'so of the 
Iwcch.” Its wood is coarse, and unfit for cabinetmaker's 
work, on account of tlie largo size of its medullary pro- 
cesses and the undulating linos of the annual layers; but 
those circumstances render it inflexible, tough, and well 
suited for cogs, handles of tools, and for other purposes in 
which strength is required. 

It makes excellent fuel. Evelyn says of it in this respect. 

It makes good firewood, whore it bums like a candle, and 
was of old so emjdoyod: ^Carpinus tsedas fissa facesque 
dabit.’ ” On the Continent it is much used in this way, 
and especially in tho form of charcoal ; charcoal made of 
the hornbeam is preferred in the manufacture of guiipowtler. 

Although the hornbeam may gi‘ow to a height of over 
60 feet, it is more adapted for training to act as screen- 
fences, as it can be cut and clipped. The leaves remain 
for some time after they have died in tho autninn, so that 
tho hornbeam becomes of great value in sheltering gardens 
and young plantations. 

The Oriental Hornbeam {Carjnnus Duinensis') is a native 
of Asia Minor and the Levant. It does not grow to a 
greater height than 10 or 12 feel, and is even better adapted 
than the common hornbeam for forming clipped hedges. 
The American Hornbeam {Carpinns CaroUniana) ranges 
in height between the above species. 

In this genus the flowers ai*e either male or female, and 
both kinds grqw in calkins on the same tree. Tho male 
flower consists of six to twelve stamens in tho axil of an 
ovate acute bract ; the onc-ccDod anthers are bearded at 
the tip. In tho female catkins the outer bracts arc de- 
ciduous ; at the base of each there are two flowers, with a 
short style and two long thread-like stigmas. Tho fruit 
consists of a one-seeded nut inclosed by the large three- 
lobcd bract. For hop-hornbeam see Ostuya. 

HORN'BILL (Bucerotidie) is a family of birds of the 
order Volitoiies, characterized by the enormous and dis- 
proportionate development of their beak, and by the posses- 
sion of certain cellular casques or processes surmounting the 
upper mandible. The bill is long, curved, and pointed, and 
the margins of the upper mandible are often irregularly 
toothed, as if small fragments had been broken out of them ; 
the nostrils are placed at the base of the upper mandible; 
the anterior toes of the stout powerful feet are more or 
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less united logethOT, the soles are broad and flat like those 
of a kingfisher, ana the front of the tarsi and tipper surface 
of the toes ai*c scutellated. These birds have tolerably large 
wings, and appear to possess considerable power of flight, 
though from the weight of their bodies they are not very 
rapid. ^ They are also furnished with a long and broad tail, 
which IS sometimea rounded at the extremity, sometimes 
very long and graduated. 

The hornbills are inhabitants of the warmer parts of 
the Old World, being found in Africa, India, the Finlay 
Archipelago, and New Guinea. They are generally un- 
gainly birds of large size. In a state of nature tlicir food 
consists principally of fruits. Insects also form a large 
proportion of their food, wliile somo species kill and 
devour serpents, lizards, and even fish. I^cssun says that 
the Eastern species arc very fond of nutmegs, from which 
their flesh acquires a delicious flavour. They usually live 
in flocks in the forests, whore they arc fond of perching 
upon the highest branches of the trees. During flight tlie 
head is di-awn back, and the movement of the wings is 
very rapid, producing a considerable rushing sound as the 
birds pass through the air. This is heightened by a con- 
stant clattering of the large mandibles, and the occasional 
utterance of a loud croak. The nest is built in holes of 
trees, where the male plasters up the female with mud, 
leaving only a small hole for Jut bill. The female makes 
a nest of lier own featliers, in which she lays and hutches 
lier large white eggs, and is not released from her prison 
till her yonng brood aro fully fledged. During all this 
time she is •constantly fed by her partner, who in con- 
sequence of liis protracted exertions becomes very lean and 
weak. The male liornbill is remarkable for his iiabit of 
vomiting his food wrapped in a gizzard-sac formed of the 
epithelial layer of the gizzard, and it is probably in this 
way that ho feeds his mate during her imprisonment. 

The Rhinoceros Hornhill (Jiuceros Thinoceros) is one of 
the largest species of the family, measuring about d feet in 
length, with a hill of about 10 inches long. Its plumage 
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is black, with the lower part of the belly, the legs, and the 
rnmp white ; the tail, which is long and broad at the ex- 
tremity, is also white, with a broad black band crossing it 
beyond the middle ; the enormous bill is red at tho base, 
yellowish at the apex, and tho upper mandible bears a vexy 
large appendage at its base, extending nearly half the length 
of the bill, and turning up at the extremity to form a sort 
of horn. This bird is found in the Malayan peninsula and 
the adjacent islands. Buceros cavatua is a similar species 
from India, Java, and the Malayan Archipelago. The 
Helmet Hornhill (JRhinoplax a native of Sumatra 

and Borneo, is remarkable for the great strength and 


solidity of the basal appendage of the upper mandible, 
whicli is of great size, but forms a simple protuberance at 
the base^ of tho bill, rounded above, and cut off nearly 
straight in front ; this helmet, with the corresponding part 
of the bill, Is deep red, the rest of the bill is yellowish. This 
is a large species with a greatly developed tail, of which 
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the two middle feathers arc much longer than the rest. 
The birds forming tho genus Tocens, although very closely 
allied to the most typical hornbills, are ncvortholess dis- 
tinguished from them hy the total absence of any casque 
or excrescence at the base of the upper mandible. Tho 
Red- billed .loeko (^Toccus eryl1trorhynchu»\ which is very 
abundant on the west coast of Africa, is about 20 inches 
in length, with a bright red bill of inebes long. Its 
head is adorned with a tuft of slender plumes, which, with 
the whole of the back of tho neck, are variegated with 
black and white ; the back Is black, variegated with white ; 
the whole lower surface is pure white; and the tail is 
blackish-gray, with the extremity white. 

The ground h(Tn hills (Bucorvus or Bucorox) aro dis- 
tinguished by their longer legs and shorter toes, and are 
coniiiied to Africa. The Abyssinian Hornhill (Jiucorvus 
abyssinicui) is a very large species, measuring about 46 
Inches In length. It feeds entirely on insects. 

HORN'BLBNDIB (/torn, from its toughness; and 
blende, blind, as although heavy it was valueless as an 
ore) is a rock-forming mineral of wide distribution, and 
occurs most frequently in rocks of a basic character. 

It may be defined as an aluminous-lime, magnesia-iron 
ampliibule, with a specific gravity of from 3 to 3*5, and 
hardness of 5 or C, and rather a tough mineral. It 
crystallizes in the tnonoclinic system, the most cuinmon 
fonn being a stout prism; the ends ore sometimes dis- 
similarly terminated, owing to twinning and hcmitropisin 
along the orthodiagonal piano; long blade-liko crystals 
also occuf ; the colour varies from green to black. 

Hornblende is an important constituent of such rocks as 
SviiiNiTE, Dioritk, and its presence produces varieties in 
granite, gneiss, and schist; from its quality of toughness 
it generally improves tlio stones for economic puiposes, and 
is specially suited for paving setts. 

In the determination of rocks it is often of great import- 
ance to distinguish between hornblende and Auoite. In 
hornblende tho planes of the prism aro inclined to each other 
at an angle of about 124 degrees, on angle differing widely 
from a right angle, whereas iu angite angle is about 
87 degrees — nearly approaching a right angle. In hornblende 
the cleavage is very perfect and parallel to the orthopina- 
koid, while in angite it is indistinct, and the angle of inter- 
section is distinctive. In thin sections hornblende is strongly 
dichroic. 
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The most common varieties of this mineral are actino- 
lite, Asiikstos, mniintain or rock cork, mountain leather, 
tromolite, grammolite, uralite, basaltinc, &c. 

HORK'BLSNDE GNIBXSB differs from ordinary 
Gnkiss in having; the mica largely and sometimes wholly 
replaced by hornblende, and the felspar being in a measure 
j)lttgioclaBtic. When the rock is ahnost wholly composed 
of liornblondc, and has a foliated strnctnre, then it is 
termed hornblende schist ; but if the foliated or schistose 
structure be absent it is simply homblcndo rock. The 
foregoing are of mciamorphic origin, and have been pro- 
duced from sediments of a basic or of a lufose character. 

HORN'BLKNDE GRANITS may result from the 
extreme inetaniorphism of hornblende gneiss, or it may bo 
of plutonic origin ; it is a crystalline granular rock, com- 
posed of quartz, jpolspar, mica, and boniblonde. It may 
therefore be n'garded as a granite in which tho mica 
(usually a magnesia variety) has been replaced by horn- 
blende. Sometimes tho mica is absent, when the rock 
approaches quartz-fj/tnite. lii hornblende griuiito tho 
felspar is largely represented by plagioclustic varieties ; in 
this it approaches and sometimes passes into Diouite. 
Accessory minerals arc not uncommon, especially mag- 
netite and sphenc. lloriiblendic rocks are of some eco- 
nomic importanee, especially for liivs tones, road metalling, 
and paving stones; tliey are tbngb, and do not wear 
smooth rapidly like ordinary granite. 

HORNBOOK was the name of a now obsolete piece 
of apparatus of tho ancient dame scliools. It consisted 
usually of a thin board or leaf of vellum painted with the 
letters of tlio alphabet, a few simple pyllabic combinations 
of them, tho numbers and sometimes the lowest rudiments 
of arithmetic, &.c. Over this complete school library was 
placed a thin plate of h<»rn, the iise of which could not hi? 
better given timu by the poet Sben&toiie in his admirable 
“ SchoolmistrosB ” : — 

Their books of stature small they took in liutid, 

Which with pelliiold horn securt^d are/ 

To sovo from finger wet tho letters fair.’* 

The hornbook )iad usually a handle whereby to hold it 
the more conveniently, or to hang it at tho child’s girdle. 
After the introduction of printing the letters were printed 
on a sheet, which was then pasted boliind tho horn. Tho 
vowels were put in a row by themselves, and ns usual in 
early documents, the whole “hook” began with a large 
cross — whence the country name for the lioriihook, the 
sampler, or the alphabet, the “ criss-cross row ” (Christ’s- 
cross row). Amusing specimens are to he f<nmd in most 
museums of antiquities of any pretensions. 

HORN'CASTLR a market-town of England, in the 
county and 18 miles from the town of Lincoln, and IHO 
miles from London by the Great Nortlu'rn Hail way. Its 
trade is chiefly agricultural. Tho town has been consider- 
ably improved in rece?; { years. Tin* church, supposed to 
date from the time ol Henry VIT., has been restored, hut 
contains several andent moiinmcnts; tln*ro are several dis- 
senting places of worship, and Queen Elizabeth’s free gram- 
mar-school. Tho corn cxchango contains a large room for 
meetings, concerts, &c. Tho Honicastle great horse fair, 
lield in August, is perhaps the largest horse fair in tlio 
kingdom. Horncastle is supposed to he the Homan Ban- 
noraUvm, and later on was tho English Hi/m Ceastre^ or 
“ cnstlo at the angle.” Tho population in 1881 was 4818. 

HOBNB TOOKB. See Tooke. 

HOR'NBT (Ve5j;ff crahro) is the largest species of 
Wasi' (Vespidas) found in Britain. In this country it is 
found chicHy in the southern counties, building its nest in 
hollows of trees. It passes tlie winter in deep holes, which 
it excavates in decayed trees towards the end of autumn. 
It is very voracious, preying especially on bees. The sting 
is very painful and dangerous. 


HOR'NBT MOTH (Spheda apiformB\ one of the 
Clcor-wings (^geriidie), presents an Atraordinary resem- 
blance to a hornet in size, colour, and appearance. The 
thorax is dark brown, and the abdomen yellow, banded 
with dark rod, and the wings are quite transparent. The 
lana bores into tho interior hf poplars. 

HORN'XNG. LETTERS OF, in ;the law of Scotland, 
were the first step of the old process under which tho 
arrest of a debtor was competent. By a legal fiction no 
person could be incarcerated for a civil debt. But on the 
application of the creditor a charge or legal demand was 
made upon tho debtor to pay within a certain period, and 
if this was disregarded, the debtor was denounced at the 
market cross of the sheriffdom as a rebel to the king, us 
Laving disobeyed tho rf)ynl command to make payment to 
the creditor. This ceremony was performed by messengers- 
at-arms after ilirco several blasts of tho horn. The in- 
strument which embodied tho charge to pay, and the 
command of the sovereign to proceed to denunciation and 
homing, was from the ceremony above described, and from 
the form in which it was framed, called letters of homing; 
and on the execution and registration of these, letters 
of caption followed, in virtue of which the creditor could 
proceed to apprehend and incarcerate his debtor. These 
cumbrous and complicated forms, though by no xrieans 
abolished, were practically superseded by the provisions of 
the Personal Diligence (Scotland) Act, 1 & 2 Viet. c. 114. 

HORN-LEAD, PHOS'GENITE, or CROM'FORD- 
ITE, an admixture of tho chloride and carbonate of lead. 
It is a mineral of rather limited occurrence, has a hardness 
of 2*75 to 3, and specific gravity of 6 to 0*81. 

HORN'PIPB Is a very ancihnt English dance, mucli 
modified in its present fonn, and deriving its name from 
being danced to the music of a simple antique wooden pipo 
of the small oboe character, ending in a bell, probably 
made of horn. I'hc rhythm is now always in ) time, but 
it used to ho more varied. The dance seems always to 
have been a solo dance in character. We have the sailor’s 
hornpipe, tho fisherman’s hornpipe, the college hornpipe, 
the monkey’s hornpipe, &c. Kacli one bus some charac- 
teristic steps introduced. Tho first is the only one which 
is now danced. The tune of the Britisli Grenadiers is 
usually claimed as originally a hornpipe. The College'. 
Hornpipe is at once tho finest and the most favourite tune 
of the kind. 

HORN-SILVER or CERARGYRZTE is a most 
valuable ore of silver. It is tho native chloride of that 
metal, and contains from C8 to 76 per cent, of silver; 
has a specific gravity of 6*4, and hanluess of 1 1*5; 

and is scctilc, cutting like wax, hence tho appellation of 
horn. It occurs usually massive, and was worked formerly 
at the famous Potosi mines, and in other parts of Mexico 
and South America. 

HORNWONB or PBT'ROSXLEX, also sometimes 
called Fehite or ICuHte^ is an impure kind of Flint, or 
ciyptocrystalline variety of quartz. It is not unlike com- 
pact Felspar, hut may he distinguished from it by being 
infusible. It is a hard, massive, compact substance, geu- 
erally dark-coloured, cither brown or yellowish, but may 
he gray or even hluish-grccn. Sometimes translucent, but 
more usually opaque, it breaks with a conchoidal, although 
more or less flat fracture, and is scarcely as hard as qimrtz. 

HORNY TISSUE or BPXDER'KOSE is an olbu- 
mcnoid substance forming the basis of the epidermis of 
animals. Nails, hoofs, horns, hair, and wool, and also the 
feathers of birds, are constituted mainly of this material. 
It contains a considerable quantity of nitrogen and a little 
sulphur, and about 1 per cent, of ash. It resembles 
gelatin, but is insoluble in boiling water, though soluble in 
hot hydrochloric acid, and also in caustic potash, which 
eliminates ammonia. It melts when heated, and bums 
with a characteristic odour. The following analyses, which 
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show considerable uniformity in such diverse substances, 
have been publishM by Mulder and other chemists : — 


Hair. Nails. Wool. Horn. Hoof. Foathors. 


Carbon, • 

49-9 

60-8 

60-0 

61-6 

50-4 

61-8 

Hydrogen, . 

6-4 

C9 

7-0 

C-8 

6-8 

7*1 

Nitrogen, . 

17-1 

17-3 

17-7 

lG-6 

16-8 

17-G 

Sulphur, . 

••• 

8'2 

... 

6-0 

8-4 

••• 

Oxygen, . 

... 

22-3 

... 

20-0 

23-4 

... 



100-0 


100-0 

100-0 



HOROL'OGY (Gr. hora^ a defined portion of time; 
and logos ^ a discourse), a term usually applied to signify 
that science which regulates the action of the various 
machines used for the purpose of measuring time. Tlio 
practice of measnring time by hours, minutes, and seconds 
is of comparatively recent date ; yet wo find advances early 
made in the computation of larger periods of time by 
observations (»f the heavenly bodies. Thus time was 
anciently divided into years, according to the motion of 
the snn among the consteUations ; into months, according 
to the motion of tlie moon relatively to the snn's place in 
the heavens; and into days, by the alternate light and 
'darkness caused by ^ho rising and setting of the snn. 
The earliest attempt made to divide the day itself was by 
tracing the shadow of an upright object, which gave a 
rough measure of time by the variations of its lengtli and 
position, or, in other words, by means of ilio sun-dial. 
Hour-glasses belonged to tliis plan of determining gross 
amounts of* time by a rough-and-ready in(?chanism, and 
the clepsydra was contrived for the same purpose. In the 
former case the running of fine sand from one vessel to 
another was the method adopted, and in the latter the 
measurement of short periods of time was <!flrccted by the 
quantity of water droj)ped from one vessel into another. 

HisUptg of Clock-'inaking, — ^The origin of clockwork 
is involved in great obscurity. Some maintain that clocks 
’Were invented by Boethius early in the sixth century; and 
that Pope Paul L, about 7G0, made a present of one to 
Pepin, king of France, which was then supposed to be the 
only clock in the world ; others give the honour to Pacificus 
of Verona, iti the ninth century, and assert that the striking 
part was invented by the Saracens. It is certain that a 
tmrions clock was sent to Charlemagne from the Caliph 
Haroun al Kaschid, which the historians speak of with 
admiration. Mention is made of a clock haying been put 
np at Westminster in the year 1288, during the reign of 
Kdward 1. Striking clocks were known in Italy as early 
4is the latter part of the tliii’teenth or tlie beginning of the 
fourteenth century. • 

I)e Wyck’s clock, made in 1879 for Charles V. of Franco, 
was a large striking clock, going for one day, and with but 
one hand (the hour hand). This ancient clock is illustrated 
in figs. 1, 2, and 8 of Plate L, and its mechanism, which 
may be said to be the parent of that of our modern clocks, 
is worth describing. The weight a tends to uncoil the cord 
and so turn the barrel n. From this tho motion will be 
successively communicated through the train of wheels and 
pinions (or small wheels), lettered o c ii ^ in tho figure, 
to tho scape-wheel 1 1, the teeth, A, of which so act on the 
two small leaves or pallets, i k, attached to tho axis of 
the balance lever, l. l, as to prodneo a vibratoiy instead 
of a circular motion in this lever. The hand of the clock 
was attached to the wheel, n, driven by the pinion, n, on 
tho barrel axis. It is obvious that without the balance, 
X, L, the weight would rapidly descend, driving tho hands 
and the clock-train at a high speed; but the balance is 
loaded with two movable weights, m m, which ore adjusted 
in position until their inertia produces a tolerably uniform 
rate of going. This balance is in fact very similar to that 
used in watches at the present d.ay, with this exception, 
that it wants the balance spring on which* the isoebronism 


of the latter depends. Fig. 2 is a back view of the clock- 
train, and fig. 8 an elevation of the striking train of this 
clock, which is actuated by another weight, F, and barrol, 
o, with a train of wheels, ii d K e, closely resembling tho 
clock-train, except that it ends in a rotatory fan or fly, T., 
in place of an escapement. The train is set in motion by 
the wheel, n, of tho clock-train lifting a detent, v. 

It appears there is still a clock in existence at Dover 
Castle bearing the date 1348, earlier by about thirty-one 
years than that of De Wyck. In 1484-86 Walthas made 
a balance clock for astronomical observations. In 15 GO 
Tycho Brahe had four clocks which indicated hours, 
minutes, and seconds, the largest of which had only three 
wheels, one having 1 200 teeth. In 1577 Moesthin had a 
clock whose beats enabled him to determine approximately 
the apparent diameter of the sun. At what lime watches 
or small clocks were introduced, by 
the use of a mainspring instead of 
a weight as tho moving power, is 
nneertain. The earliest portable 
timekeeper of which any account'hns ^ 

been given is one dated in 1525, A. j|j[ • 
made by Jacob Lech of Prague, 
and a good many years in the posses- 
sion of William Beckett, a London 
clockinakcr. investigation of 

the mathemati(‘al theory and projier- 
ties of the Peni»ulitri by Huygens, 
the Dutch philosopher, early in llio 
sevcnteeulli cunlury, supplied what 
these aiieieiit eloeks nsquired, a 
simple and trustworthy governor. 

It seems probable, however, that 
tho first peiululuiii clock actually 
constructed was made by Harris, 
a I^udoii clockmaker, in 1G21. 

In 1G7G Barlow, another London 
clockmaker, invented the repeating ' 
mechanism, by which the hour last 
struck may bo known by pulling 
a string. Several inventors fol- 
lowed in the same line, particularly 
Quare, in London, and Julien lo 
Roy, Collier, Liniay, Thiout, &c., 
on the Continent. Clocks soon 
afterwards were made to show not 
only mean hut apparent lime. 

Clement, a London clockmaker, 
invented in 1 G80 the anchor escape- 
ment, which was a great imprtjve- 
ment on the crown-wheel before 
ill use ; he also introduced the 
practice of huspciiding the ])eudulum 
by a thill and flexible spring. The 
next important improvement was 
the adjustment of the length of the 
pendulum to the varied effects of 
heat and cold. In 1715 George 
Graham, by substituting a jar of 
mercury for the pendulum bob, suc- 
ceeded in retaining the point of suspension and the centre of 
oscillation at an equal distunct; from each other, and this 
form of compensation pcndnluin is still used in clocks 
requiring gi-eat accuracy. Tho principal objection to this 
pendulum is its liability to breakage, of which its author 
felt the full force, and in consequence suggested the idea 
of the compensating exjiansions of different metals as a 
substitute for bis form of pendulum. 

The idea was worked out by John Harrison, who in- 
vented the earliest form of solid compensation pendulum, 
called from its shape tho gridiron,'" wliich is illustrated 
in fig. 1 above. The spring, o, by which the pendulum 
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IS suspended, is connected with a cross-bar, from which 
deseend tJio two ateel rods, A A, supporting another cross 
at liottom, u B, on which stood two brass pillars, c c. 
Tiiesc in turn support another cross, from which descend 
two more steel rods, K K, attaclied to a cross, f f, sup- 
porting another pair of brass pillars, o o, carrying another 
cross, II If, from which hnolly descends the steel rod, k, 
carrying the pendulum bob, u It is evident that the 
expansion of the different metals in this combination will 
take place in different directions, and the lengths of the 
various rods are so proportioned that their expansions 
noutrulize each oilier. 

Since the introduction of zinc working on a large scale, 
however, ex)mpensation pendulums have been greatly sim- 
pliiied. As tho expansion of this metal is mr>re than twice 
that of steel or iron, it is sufllclent to set a zinc tube on a 
nut at the bottom of a steel rod, and attach to the top of 
the zinc tube the upper end of an iron or steel one large 
enough to surround it and (;arrying the pendulum bob. If 
the lengths are accurately proportioned the (ixpansion of 
tho zinc upwards will neutralize that of tlie steel rod and 
tulio downwards. The outer tube is soinotimes replaced 
by two steel rods. About the sami* lime with tho inven- 
tion of Harrison's pendulum (172(>) George Grahnin intro- 
duced the dead-beat escapement,” which is described in 
detail below. 

Mechanism of a Cioch , — A clock may be briefly deihicd 
ns a train of wheels, of which the slowest is driven by a 
weight and cord or by a coiled-ii]) spring, and the fastest 
is permitted, by means of a contrivaiu^e called the escape- 
ment, to move forward at the rate of one tooth for every 
swing or beat of tlio penduliuii. 'I'he relative speeds of the 
various wlieels arc so regulated tliat one shall make a com- 
plete revolution once in every hour, and Hu* axis or “ arbor” 
of this wheel carries the minute hand. 'J'lie hour hand is 
usually driven by a special train counreting it with the 
minute hand, though in some clocks it is uUaelied to the 
arbor of a wheel in tlio clock-train, turning once in twelve 
hours. Fig. 4, Plato I., shows tlio arrangcniont of tho 
“ going part ” of a common house-clock. Tlie bJUTcl, a o, 
is dnveii by the cord and weight, \v. The cord is not 
actually attached to the weight, but passes tlirougli a pulley, 
as shown, and the free end is attached to the clock-frame 
or case, thus practically doubling tlie fall of tho weight. 
'Ihe great wheel, rides loose on the barrel-arbor, c, and 
is connected with the barrel by a ratchet and click, by so 
that on winding the clock tlie barrel alone moves in a 
reversed dhection. Tho great wheel drives the centre 
pinion, f which turns in one hour, and its arbor, e e, 
goes through to the dial and carries the mimitc hand as 
shown. The centre w'heel drives the second pinion, A, on 
whose arbor is a wheel wliicli drives tlie scape-wheel, y, 
by its pinion, i. In ordinary clocks the pinions Jmve 
generally eight leaves or teeth each, and tho w’heels in that 
case have ninety-six, sixty-four, and sixty teeth respec- 
tively if the acapo-whetd turns once a minute. In the best 
clocks the scape-wheel arbor, comes through the dial 
and carries a seconds hand, as shown in Plate. The minute 
hand is npt fixed rigidly to the centre arbor, or the clock 
could never be altered. It is therefore mounted on a 
tube, T, which is carried along with the centre arbor by tho 
friction of a small spring shown behind the wheel, «. This 
wheel, whicli is secured to tho tube, T, drives another 
wheel, Vy of its own size, which again by means of its 
pinion, f, containing onc-twelfth of its number of teetii, 
drives the wheel, jr, one-twelfth of a revolution for every 
complete turn of the minute hand. This wheel is mounted 
on another tube, which carries the liour hand of the clock. 
A, B, c is the clock-frame, and F F the dial. It is evident 
that the^ rate of the whole clock depends on the accuracy 
with which the escapement governs the movement of the 
eoape-whcol, g. The escapement, k, itself is connected with 


the pendnlum by a contrivance called the erntdr (t) and 
fork (m)y which interferes as little at possible with the 
swing of the pendulum, jp n o. The first form of escape- 
ment was the crown-wheel and pallet shown in De Wyck’s 
clock (figs. 1 and 2). This was replaced by the anchor 
escapement, a very similar form, but in which the teeth of 
Die scape-wheel were radial in place of parallel to its axis, 
and the pallets took a form similar to an anchor. This 
escapement is shown in fig. 7 of Plate II. : n f c is the • 
Bcape-whecl moving from right to left, and f f tho escape- 
ment swinging on the axis, a. Tho pallets, m b, n e, linvo 
sloping faces, on which tho teeth, u c, of the scape-wheel 
successively fall, and sliding down the slope they impel 
tho amdior alternately to riglit and loft. At every vibra- 
tion a too til of the scape-wheel escapes from one of the 
pallets. It was found that in both these escapements there 
was a ‘‘ recoil,” that is, at each beat the pendulum drove 
the clock a little way backwards, while the clock-train 
acted oil the pendnlum during nearly the whole of its 
swing. Every variation in the force of tho clock-train, 
therefore, wok communicated to the pendnlum, and greatly 
affected the stoadiuoss of its rate. To obviate this objection 
Graham introduced the ‘‘ dead-beat” escapement, shown in 
fig. 8y Plato II., in which the acting faces of tlie pallets, 
ab c and g h f, are divided into two portions. One por- 
tion, h c and g h, forms an arc of tho circle described by 
the pallet in its swing, and therefore can neither receive 
nor give any impulse whatever. This is called the dead or 
locking face of the pallet. Another part of the face, 
a h and h f, is sloped, as in the old anchor escapement, for 
the purpose of receiving the impulse necessary to overcomo 
tlie friction of the pendulum. This Is eallcd the impulse 
facey and as its extent is the same whatever may be the 
swing of the pendnlum, the clock is much less liable to 
variation of rate. Under various forms tho principle of 
this escapement is still used in the finest astronomical 
clocks of the present day. In some cases the radial teeth 
of tho BcnjMi-whcel ai’o replaced by pins projecting from 
its face, in others tho pallets themselves arc pins (gener- 
ally of ruby), and tho dead face is fonned by tho acting 
side of the tooth of the scape-wheel, only its |>oint giving 
the impulse. 

It is evident, however, that in clocks requiring great 
accuracy there is a chance of error wherever the impulse 
of the clock- train is directly commnuicatod to the pen- 
dulum at all, as tho best made trains will not at all 
times transmit the same force. This difiicnlty has been 
met by the invention of the “ remontoir,” a contriv- 
ance by which the clock-train does not directly drive the 
«c:apo-wheel, but winds a spring or raises a weight to a 
fixed and uniform height at regular intervals, which drives 
the Hcape-wliccl by its fall. A contrivance of this kind in 
connection with tho dead-beat escapement is generally used 
in clocks of moderate size and requiring groat accuracy. 
For clocks of the largest size, suidi as turret clocks, liow- 
cver, the remontoir principle has been applied successfully 
to the escapement itself, in this case called a gravity 
escapement.” ITie form in most general use is that in- 
vented by Sir Edmund Beckett, Q.C., and used in the great 
clock at Westminster. Its mode of action is as follows: 
— 7’he pallets are not attached to each other, as in the 
dead escapement, but are entirely separate; the scape-wheel 
lifts them alternately to a fixed height, and then becomes 
locked. Up to this point they are not in contact with the 
pendulum at all. When the latter, in the course of its 
swing, comes in contact with the beat-pin ” attached to 
tho pidlct it releases the scape-wheel, which at once moves 
forward a step, but without communicating any impulse to 
Hie pendulum. The motion of the latter is maintained en- 
tirely by the descent of the pallet from the position to which 
it had been raised to the vertical, thus acting by its own 
weight only, thfough an unvaiyring arc of vibration. In 
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the meantime the other pallet has been raised by the scape- 
wheel to its highe^ position, and is ready to be released by 
the return o{' tiie pendulum. 

The striking arrangement most commonly in use in large 
tun*et clocks, as well as in iieurly all the small clucks of 
foreign make so extensively used in this country, is shown 
in figs. 5 and 6, although the actual arrangement of the 
different pieces may vary. It is called the locking-plate 
an-angement, and acts as follows: — ^The pin v (fig. 5), on 
uuc of the wheels of the dial, which revolves once an hour, 
lifts the lever A, and by means of the axle ff the lever i is 
also lifted. This raises the lever^^ and its other two arms, 
/; I and ^ the former of which rests in a notched wheel, 
n u (attached to the barrel), and the latter against a stop 
attached to tho toothed wheel c. By this iiieans tlie only 
obstacle to the motion of the clock-train is removed and it 
commences to run down, tho fly y regulating its speed. 
The tail of the hammer ii is raised by a series of pins pro- 
jecting from the wheel 6 (fig. fi), and the hammer is im- 
pelled to strike the bell n by the spring s (fig. 6). So long 
as tho lever, kl, rests on tho circuinfcreiice of Hie wheel, mm, 
the striking continues at a regular rate; but as soon as 
another notch comes under tlie end of tJiis lover ii falls, 
carrying with it the artn k which engages the stop on the 
wheel e and checks the train. The number of strokes on 
the bell is tliorcfore regulated by the distance between tho 
notches on the count-wheel or locking-plate^ u n. The mo- 
tion of the train is derived from an independent wcigiit 
attached to tho cord on tho barrel a a, which is wound up 
like that of the clock-train. 

The striking part of an English repeating clock is shown 
in fig. 9, riale II., which is a front view. Its action is as 
follows: — Tho dial wheel m has a pin in its face which 
raises the lifting piece Ikjn little before the hour, just 
fur enough for it to lift the click h on the lever d fg out 
of the teeth of tho rack b /, which then falls back as far 
as its tail can go, on account of the position of the snail ” 
a on the hour wheel, which has stops on it, one for each 
hour, so that the rack can fall only the distance of one 
tooth for every hour tho clock has to strike. This fall of 
the rack makes a noise called warning, a few minutes 
l)cforo tlie clock strikes ; hut it cannot actually begin strik- 
ing until the lifting piece, I k j, falls again, which it does 
exactly at tlie hour by the advance of the pin in the wheel 
m. Then the striking train is released by a detent at j, 
which had checked the wheel c ; the wUeels revolve, and 
the gathering pallet «, whicli is fixed in tho arbor of tho 
wheel It, gathers up tlie teeth of tho rack, one for eacli blow 
of the hammer. Tlio click h is lifted as each tooth posses, 
but prevents tho rack from falling again, until at lost all 
the teeth are gathered up and tho tail of the pallet i is 
stopped by the pin p on the rack. The main feature of 
tho English striking work is that yon may causo tho clock 
to strike as often as you like within the honr, and yet it 
will always strike right, because tho striking depends on 
tlio position of the snail a attached to tho hour wheel, and 
not at all on the hour last struck, as in most foreign clocks. 
A lever, q r g, and cord are usually added, so that by pull- 
ing tho cord it can he made at any time to repeat the honr 
last struck. The speed of tho train is regulated by a 
rotating fan d, called a fiy, to which motion is transmitted 
by the wheels A, n, and c. The tail e of the hammer 'e! i& 
is lifted by eight pins on the wheel A, one of which is shown 
at w, and f is tlie hammer-spring.^ The piece, $tu, is 
intended to throw the lifting piece, j h I, out of gear when 
it is desired to prevent the clock striking. Small clocks 
are frequently driven by a spring coiled inside the barrel in 
place of a weight. As this varies in power with the extent 
to which it has run down, a contrivance called a fusee is 
introduced in the best docl^ to equalize the force, which 
will be described when wo treat of watches. 

Astronomical C/ocils.— These are simply standard clocks, 


most frequently used by astinnomers, and especially con« 
trived for them. A good astronomical clock should be as 
simple as possible in construction, and all resources of 
practical science should be drawn upon to render its ports 
in pericct accordance with theory. To prevent tlio possi- 
bility of error, tlio hours on these clocks are numbered 
from I. to XXIV^, and there is no such distinction as a.m. 
and i*.M. in astronomical time — a mode of reckoning which 
the authorities of Greenwich ObseiTatory proposed to ex- 
tend to ordinary clocks in 1885. Tho honr, minute, and 
seconds hands usually have separate dials for eacli. The 
escapement is tho dead-beat, protected from variations of 
force by u remontoir on tho clock-train. Tho pendulum 
generally used is the mercurial already described. 

Tho art of horology would be vc*ry incomplete unless 
there were some standard, iiidopendont of all meclianical 
contrivances, to which all may be rcforretl, ami by which 
the errors of each time-keeping instrument may bo cor- 
rected. The movements of the heavenly bodies are still, 
as of old, the only standard for a general measurement of 
time, aflording as th(‘y do marks of unvarying certainty, 
to be read by all ulikct ; aud clocks and other mechanical 
contrivances are individual and imperfect measures of the 
intervals, to be trusted only until there is a new oppor- 
tunity of compuririg them with the certain and public 
siguuls of the heavens. These signals can, however, ouly 
be aeenrately read by persons furnished with the proper 
apparatus and informed suflieiently in its use. Tiiis is 
done in obsorvalories, and there are now in most parts of 
this country suflieient op]»ortunities of setting dorks by a 
cominunieatioii more or less direct with these cstablish- 
mciits. The lime which a clock ought to mark is mean 
iifne, which is the average length of all the solar days in a 
year, and a solar day is the interval between two successive 
transits of the middle of tho sun over tho meridian. Tho 
mean time at any jdace depends on tho longitude. Sup- 
posing a clock to be set to Greenwich mean time, as usual 
in England, a dock keeping mean time of any place will bo 
four minutes faster for every degree of longitude east of 
Greenwich, aud four minutes slower for every degree west. 

The methods by whi^h time is determined in observa- 
tories belong to practical 'astronomy. fSee Timic.] For 
the more ready transmission of correct time to tho public, 
thero is at Greenwich Observatory, as well as at some other 
places, a ball which is dropped by means of electricity 
pn*cisdy at one o’clock. Recently, however, there has 
h(‘cn generally introduced a most ingenious device by which 
public clocks in a town can be kept at every instant in 
perfect agreement with thq mean-time dock in the obser- 
vatory by means of an electric connection. The earliest 
public application of it was to tho town-hall clock in Idver- 
pool, when for the first time was seen the curions spectacle 
of a great clock with works nearly 1 00 years old keeping 
time with astronomical accuracy. In tho same way, a 
clock ill the Castle of Edinburgh, by whose mechanism a 
gun is fired precisely at one o’clock every day, is controlled 
by the mean-time clock in the obscrvatoiy on the Calton 
Hill. 

Large Pendulum Clocks , — ^Turret clocks difier from other 
machines employed for measuring time, not only in their 
greatly superior size, but because such a dock is frequently 
required to indicate the time upon as many us four different 
dials, on the four cxtmial faces of tho tower in which it is 
mounted. Tliis is accomplished by placing tho dock near 
the centre of an apartment, and cansiug the motion of tho 
axis, which under ordinary circumstances would carry the 
minute-hand (which revolves once ki an hour), to be trans- 
mitted by bevel-gear to a vertical ^od, the opposite end of 
which carries a horizontal bevel-wbeel nearly on a level 
with, and situated ccntrically in reference to, the fonr 
external dials. Tho motion of this central wheel is com- 
municated by four vertical bevel-wheels of the same size 
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and number of teetli, ranged round its circumference, to the clock or watch. And one advantage of this is, that 
four liorizontiil rods, the opposite ends of which, p^iss- there is just the same pressure on the^rain, or the wheels 
lug through tho several dials, carry the minute hands, and pinions placed between tljo uppermost frame-plate and 
At the biick of each dial is a series of wheels and pinions, dial, when you are winding up as at any other time, and no 
imparting motion to the hour hand, which revolves once in temporary maintaining power is wanted. Bat it will be 
twelve hours. In a turret clock the moving power is sup- obvious tliat by virtue of the rule vi tensto bIc there 
plied by tho descent of a weight, regulated in the case of must be a much greater force on the train when the watch 
the inovomont or going train by the OBcillations of a large is wonnd np than when it is nearly run down. This plan 
pendulum, and in that of the striking train by the resist- is generally adopted in watches of foreign make, while 
ance of the air to tlie rapid revolutions of a fiy or fan set English watches, as a mle, have a /tutee to regulate the 
in motion by tho wheel-work. Owing to tho necessity for force of the spring. Tliia contrivance, shown at A in fig. 2, 
using a very heavy hammer to strike tho hours in a church is a sort of grooved cone, with a concave section ; the more 
clock, tho power required for working the striking-train rapid swell towards tho thick end is required because one 
considerably exceeds that of the going train. turn of the fusee, when the chain is at that end, takes 

The escapement in this form of horological mechanism much more off the barrel b, containing tbe mainspring, 
is of the highest importance, and tho. ]>erfonnanco nf the than at the thin end ; and on the assumption that the 
piece depends much upon its soundnoss of principle and force of the spring varies ace.or(ling to its tension, tho 
excellence of workmanship. As It is obvious that the radius of tho cone must iurreaso more rapidly, in ordei* to 
power required to drive the hands of a turret clock exposed make tho increase of leverage keep pace with the decrease 
to the weather must be much greater, mid is also liable of the force of tho spring. When the watch is wound up 
to greater variations than in any other clock, the gravity the wdiolo of the chain is coiled round the fusee, and it is 
escapement already described, which cuts off from tho gradually unwound and wrapped round the barrel by the 
pendulum the direct influence of the clock-train, has found action of the spring. •The fusee itself is connected with 
much favour. Dials for turret clocks should bo slightly tho great Wheel by a ratchet and click and going ratchet. 
coucAve, and the material may he of slate, stone, or cast- Something is also required to prevent tho watch from being 
iron pointed, or opul gloss when they are to be illuminated over-wound. This is done by means of a booked lever sot 
at night. 

Of large clocks tho Westminster clock is tho 
finest in England, perhaps in the world. Tho 
annual reports of its performance sliow that on 
84 per cent, of the days of ohservntlon its errors 
arc under two seconds, on 14 per cent, under 
three, and on 2 per cent, between three and four 
seconds— as tested by tho master-clock at Green- 
wich Observatory. 

Musical chimes require the addition of another train of on a hinge in the upper frame-plate ; and when tho watch 
mechanism to that of ilie ordinary turret clock, somewhat is nearly wonnd up, tho chain moving upwards reaches 
like that which constitutes the striking train. The me- this lever, and raises it in such a position that its hook 
chanism of the chimes very nearly resembles, on a largo catches a long tooth projecting from tho thin end of the 
scale, that of a musical box ; levers, connected with ham- fusee, and thus the winding is stopped without any strain 
mers which strike upon a scries of. bells, being suKstituted by tbe sudden check. The other parts of a watch do not 
for tho springs which in tho diusical box are caused to differ from those of a clock, except in size and tho position 
vibrate by the projecting pins on the revolving barrel. in wliich tho parts are arranged to bring them within the 

When clocks and watches had acquired a certain degree circle of the dial, until wo come to the escapement, and 
of accuracy in their performance, the time lost in wini'iig there a different state of things arises, 
up (especially when it had to he done every twenty-four In a watch this combination consists of the scape-wheel, 
liours) became a mailer of importance, and there have been together with all those parts lying between it and the 
several inventions to remedy this evil. By Huyghen.s the balance, which are concerned in converting tho circular 
clock was kept going while finding up by means of an motion of tho wheels into the alternating one of the bal- 
endlcss cord. But Harrison's contrivance for the same ance, which takes the place of the pendulum of a clock, 
purpose is the one now in general use, both in clocks and The bahinco of a watch moves sometimes through a space 
watches, nnd is admirably adapted to tho purpose, as it equal to 270 degrees, while a clock jiendnlum only vibrates 
requli-es no attention from the person who has to wind up through 4 or 5 degrees. The balance being common* to all 
tlie machine, but is always in its place, and ready for watch escapements, it will be proper first to describe that, 
action tbe moment the operation of winding is commenced, and the conditions to which it is subject. The two equal arms 
It consists of a spring interposed between tho ratchet of with equal weights at each end are really a balance just as 
the barrel and the great wlicel in such a way that even much as the wheel, wliich is commonly used as the more 
while tlio barrel is being wound the spring continues to act convenient form ; but in either case the isochronous motion 
on the great wheel and keeps the clock in motion. of the balance is due to tho balance spring, which is a fine 

Watches and Chronometers . — ^These have a coiled spring spiral spring coiled or uncoiled at every vibration. Tho 
instead of a weight for their maintaining power. Watches outer end of this spring is fixed to a stud in the watch, 
seem to have been made os early as the sixteenth ceiitniy, and the inner end to the arbor or staff of the balance, 
though Dr. Hooke in the seventeenth was the first dis- The time of vibration varies inversely os the force of tho 
coverer of the important law respecting springs, whicli he balance spring and directly as tho moment of inertia of 
enunciate^ in the well-knoum words, ut tensio sic vis~^ the balanca It may therefore be changed by altering tho 
tho force of a spring varies as the bending of it Tho most length of the spring, as in a given spring the force varies 
Bim))le form of mainspring arrangement for a clock or inversely as its length, or by increasing or reducing the 
watch is that where tlie spring, which is a narrow strip of size of the balance. The former method is most corn- 
tempered steel, has its inner end attached to the arbor, monly used in watches, and tho latter in chronometers, 
which ends in the winding square having a ratchet set on A b^ance, however, is much more sensitive to changes 
it with the click in the clock-frame. Tho other end of the of temperature than a pendnlnm, because, while a rise of 
spring is fixed to tho barrel, which is the great wheel of temperature increases the size and moment of the balance, 
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it at tbo same time lengthens the spring, diminlHliing its 
power; and both sArces of error act in the same direction. 
Compensation for temperature is therefore of the utmost 
importance in a balance. The first compensation balance 
was introduced by Harrison, and had the comj>ensatioii 
applied to the spring; but in all modern chronometers the 
balance itself is compensated as follows : — The compensa- 


Fig.3. 



tion balance consists of 
two arcs, A c, b D (fig. 8), 
attaclied by one end to a 
cross connecting bar, hav- 
ing the other end free to 
move. These arcs being 
composed of thin strips of 
steel and brass, the brass 
being outside, are so 
aficcted by heat as to 
cni-vo inwards, can-ying 
the weights, w w, nearer 
to tlto centre as indicated 
by the dotted lines, and 
thus diininisliliig the 
efi^ctivo diameter of the 


balance, at the same time 
that the strength of the spring is relaxed by expansion. 
It is obvious that by moving the weiglits, w w, 
nearer the ends c and i>, the compensation is increased, 
and by moving them the other way it is reduced. The 
decrease of temperature straightens the arcs, the increase 
cur>’e8 them in greater d(*gree. I'lie metals forming the 
compensation balance of the watch are generally soldered 
together by pouring melted brass round a solid steel disc, 
and the whole is afterwards turned and filed away till it 
only leaves a cross-bar lying flat in tho middle, and the 
two portions of the rim lying edgeways. The first person 
who practised this method of uniting them appears to have 
been Thomas Earnshaw, who brought tho chronometer 
very nearly to its present state of eflicioncy. Tho form 
of compensation balance in most general use is shown in 
fig. 10, Plato II. The screws, e e, distributed round its 
circumference, afford a ready means of regulation, as they 
can he screwed towards or from tho centre of tho balance 


as well as moved along tho arcs a c, b d, to adjust the 
extent of the compensation. Kullberg's balance is a con- 
trivance the distinguishing feature of which is that the 
rim, instead of being upright, is saucer-shaped, causing 
tho balance to flatten itself in the cold. This tendency is 
promoted by making the radial bar compound, and increas- 
ing its action by tripling it laterally, so that the term 
“gridiron balance” has been erroneously given to it. 

In this description of balance the brass is attached to 


The escapement proper is that piece of mechanism through 
which the balance governs the motion of the wheels. In 
the earlier watches the crown-whccl and pallets, as seen in 
De Wyck’s clock, were almost universally employed, under 
tho name of vertical escapement, but now in watches of 
English make the “ lover escapement,” invented in its pre- 
sent form by Mudge, has entirely replaced it. This con- 
sists essenti^ly of a dead escapepnent, on the principle 

* Fig. 6. 



of Graham’s for clocks b c (fig. C), attached to a lever, 
i^r, which turns on a pivot at ». At one end of this 
lever is ii deep iioleh, and on a disc attached to the arbor 
of the balancMi is a pin, r, which enters this notch during 
a part of every vibration of the balance and moves the lever, 
allowing a tooth of the scape-wheel A to escape from one 
of the pallets. Through this pin also is the impulse given 
by the seapc-whecsl communicated to the balance ; it null 
he seen that during tho rest of its vibration, whether that 
is long or short, it is entii'cly unconnected with tho escape- 
ment, while the scape-wheel remains locked against tho 
dead fae^ of one of the pallets b or c. The pins fixed on 
each side of the lever at i. limit the extent of its vibrations. 
In most French and Swiss watches the “ horizontal ” or 
cylinder escApeineiit is used. This was invented by Graham, 
and is represented in fig. J1, Plato II. It will be seen 
tliat the scape-wheel teeth are surmounted by a scries of 
small wedges, A,ic, c. Tlio hollow cylinder, dcly forms 
part of tlje verge of the balance, and vibrates ronnd its 
centre, thcj portion between d and I being cut away. 
When the wedge- shaped tooth A strikes tho outside of this 
cylinder it remains “ dead ” in its outer surface until tho 
vibration of the balance brings the edge Hevcl with the point 
of the wedge a. The tooth then passes into the interior of 




Fig. 5. 



the cylinder, ^giving an impulse 
as it does so. Tho point is now 
cdiccked by tlio inside surface, 
08 shown at e, until the reverso 
vibration of the balance allows 
it to escapo to the position c. 
A somewhat similar escapement 
is the “duplex,” so called be- 
cause tho scape-wheel has two 
sets of teeth, one for locking 
and the other for impulse. In fig. 
1 2, Plato II., tho locking teeth are 
lettered ,/* and the impulse 
teeth, or ratlicr pins, a a cl. 
On the verge of the balance 


the top of tho cross-bar a c (figs. 4, 5), and to tbo bottom 
of the carved rims ab, c d. I'ho ends of tho cross-bar are 
therefore carried downwards by heat, and those of tbo rims 
upwards, and of course nearer the centre of the balance. 
E B are the timing screws. 


are two cylinders, vac and 
op qj diflerent in diameter. The smaller has a nick, 
o, and the larger a tooth, c. When the locking tooth 
/ strikes the cylinder, op it remmns locked until 
the nick o passes in tho same direction and permits tlie 
tooth to escape. At the some time the tooth c receives 
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the impulse from the pin cu In both these cBca})e~ 
ments it is clear that the balance is subject to con- 
stunt friction. This is obviated in chronometers by the use 
of the “detached” escajiement, reprosented in fig. 13. Hero 
tlje scapc-whecl, b c i>, is locked by a detent, m , on the 
S]>riTJg, 7n p o, which is double at the point, the fine spring 
<; extending a little beyond the point o. On the balance 
verge are two cylinders, a largo one, m s k, with an open- 
ing, / h r, and a small one, with a single tooth, ». When 
the balauc 4 » swings in the direction a m k the tooth i lifts 
the liglit spring u and passes, bnt on its return it has to 
lift botli o and F. Consequently the detent m is with- 
drawn and the tooth i> escapes. At the saint! monicnt the 
tooth It outers the opening Ihr^ and gives the impulse on 
the face I A, which is jewelled. In this oscapeincnt the 
intluciice of the scapc<-whcel on the balunc^ is reduced to a 
ininhnuin. 

Keylesg watches have recently been g(!iu}rally introduci‘d. 
In these the watch is wound ami the hands set by a iiioviiblo 
button, the stem of which passes through the peudauL. By 


its extremity ; the hoofs are contracted, and there are warty 
I callosities on the fore legs, none on*' the hinder limbs. 
I The ground-colour of the coat is more or less whitish (in 
I the wild species), always with a distinct dorsal line of a 
I dark tint, with stripes or bands of the same colour moro 
I or less pervading the body and limbs, 
j Till very recently no wild horse other tlian feral was 
known, and the distinction between these two subgencra 
was well marked. In 1880, however, the Russian traveller 
rrztwalsky discovered in Central Asia a wild horse (JEquus 
przevaUkii) in certain respects intermediate between the 
true burse and tlic asses. This wild horse has warts both 
on its hind and fore legs, and broad hoofs like the true 
horse, and there is no dorsal stripe; hut the mane is 
short and erect without a forelock, and the long hairs of 
the tail do not begin till about lialf-way down. This horse 
is small, with very thick and strong legs, large head and 
small ears. It is found in the wildest parts of the great 
Dsungarian Desert between the Altai and Thian Shun 
Mountains. It is met with in troops of from five to fifteen 
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this system the watch-case does not require to be opened, 
and dust may be more ofl'ectually e.\cluded. One of the 
systems employed for this purpose is shown in fig. 7. The 
wheel shown next the pendant is driven by a pinion con- 
nected with the movable button. The movable wheel to 
the left shows how motiou can bo conununicated to the 
gearing of the hands when necessary. Fig. 8 lias the 
ratchet and click removed to sliow a friction spring which 
throws the click out of gear, and so disconnects the wind- 
ing mechanism during tlie going of the watcli. 

HOBS DX COMBAT, a French term, meaning “ out 
of the fight,” “ disabled.” When a combatant or an army 
is incapable of further act iou-— cumplotely bcateU'— they ore 
said to be hors de combat, 

HORSA. Sec Hejmqest. 

HOR8X (Equus) is a genus of ungulate mammals 
belonging to the family £qui»^. The genus Equus, which 
coutuins all the recent members of this family, falls into 
two subgonera — Equus containing the horse, and Asinus 
euntaining the asses, zebras, &c. In Equus the mane is 
lung and flowing, the toil densely covered to its root with 
long Imir, the hinder as well os the fore legs are fur- 
nished with warty callosities, and the hoofs are broad and 
rounded. In the coat of the horse, moreover, there is a 
disposition to the formation of small round spots or rings 
of a different tdiade or hue from that of the ground; and 
this is the case whether the general eolour be black, chest- 
nut, or gray. In Asinus the mane is short, meagre, and 
upright, the tml is furnished with long hair only towards 


individuals, apparently all mares, led by 
an old horse. They lire very shy and 
diffidulL to approach. This discovery 
■ is of extreme interest, as the best aiithori- 

|l ties consider that the wild horses of the 

East, no less than those of America and 
Australia, ai‘o descended from horses 
which have escaped from the service of 
man. One of those feral horses, the 
, Tarpan, is found in immense nniiibers 

great treeless plains of Tartary. 
It is of a reddish colour with a black 
^ ^ stripe along the hack. At the discovery 
' America no indigenous horses were 

" I found, but thty were soon introduced 

' '|ii[ I from Europe, and now on the pampas 
^ m prairies of South America troops 

^ J m of wild liorses scour the plain in perfect 
V freedom, the doscendants of a domestic 

& race. The troops are composed of an 

iinmenso number of aulmals, in somo 
cases as many as ten thousand, all appa- 
rently under the command of one leader. 
These horses are captured by means of the lasso, and then 
broken in. In Australia troops of feral horses are also 
found. 

It would appear that the horse was flrst domesticated 
or reclaimed in the East in prehistoric times, that it was 
brought with the hordes migrating westward from Asia, and 
was thus introduced into Arabia and Egypt, and that we 
must look to the deserts north of Hindustan and Persia as 
its cradle, or at least as the locality in which it first be- 
came subject to man. That the domestic horse was known 
in Europe in tho Neolithic ago is }>roved by the discovery 
of its remains, nssod^ted with the pig, sheep, goat, &c., in 
the Swiss pile-dwellings. At this time it was only used for 
food, but in the succeeding ago of bronze it must have been 
used for riding, for bronze bits are found both in France 
and in Italy. Horses are not pictured on Egyptian monu- 
ments of an earlier date than the eighteenth century ii.g., 
and from this it is probable that the Semitic people were 
indebted to the Aryans for the introduction of the horse. 
In the Bible this animal is rarely mentioned except in con- 
nection with WOT. That the art of riding was unknown to 
the Homeric Greeks is shown by tlie well-known stoiy of 
the Centaurs, half men half horses, an idea which sug- 
gested itself also to the aborigines of America on seeing the 
Spanish cavaliers. In later days chariot driving and liorse- 
manship rose to high importance in Greece. In the early 
days of the Roman state the ejfiites or knights were the 
mainstay of the military forces. 

The horse {Equw cabedHs) in a state of domestication 
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varies in sise from^^he massive and gigantic dray-horse to 
tlie diminutive Shetland pony. Its colour is also as vari- 
able as its size, ranging through white, cream-tint, gray, 
mottled, iron-gray, dun, bay, chestnut, black, &c. It, 
moreover, presents us with different strains, how pitiduccd 
originally it is not easy to say ; certainly tlie high-blood 
racer and the slight meagre Arab present strong contrasts 
in their contour and capabilities to tlie heavy Flanders 
horse and the huge dray-horse, rising from 18 to 20 hands 
high at the withers, lletwecn these two extremes there 
are numerons intermediate breeds, some adapted for the 
€!hase, some for carriages and light-wheeled vehicles, some 
for the traveller’s saddle, and some for farm-lious<i laliour. 
Tonies again, a small variety of the horse, show differences 
of a* like nature — some are finely formed, full of mettle and 
mirage, and show high blood ; others are clumsy and ill- 
foimcd, thongh strong and liardy; and the intermediate 
gradations are numerous. Darwin considers it probable 
that all tliose various breeds arc descendod from a single 
dun-colourcd, more or less striped primitive stock, to which 
our horses still occasionally revert.” In considering the 
causes of the inodificatious which horses have undergone, 
Darwin gives first importance to the varying conditions of 
life. Tims horses living on mountains aiul islands have 
become stunted from scanty and unvaried food. In tliis 
way Corsica, Sardinia, and the Slictlands are rcinarkaldc 
for breeds of small rugged jionies. Horses ejin ndtlislniid 
both intense heat and intense cold, but are injured by great 
humidity. 

All English racehorses trace their desecMit to Iho Auau 
or the IlAJin, the two fine breeds of horses from Arabia 
and North Africa. The English racehorse has well repaid 
all the care and attention wliicli have been bestowed on him, 
and now l)oth in form and swiftness surpasses the Arab 
and the 13arb. Tlio Americans have introduced a breed of 
horses remarkable for tlieir trotting powers. 

The intelligence of tlio horse, though far below that of 
the dog or cat, is considerable. Its memory, as many 
well-authenticated stories attest, is remarkably good. No 
other animal abandons itself so unreservedly to terror, 
losing even the instinct of self-preservation in its panic. 
It is very docile and aflectioualo. ITorsefiesh in preliis- 
toric times funned part of man’s food. It was nscui in 
Euroj’c, especially in Scandinavia, till tlie custom was for- 
bidden by the cbnrch* Beleaguered soldicrt and citizens 
even nowadays are often compelled to resort to liorscfl<‘sh 
for subsistence. Mare’s milk is used extensively by some 
of the tribes of Siberia. The hide of liorses is made 
into leather, and the hair used for haircloth, stufiing 
mattresses, &c. 

Space will not admit of our attempting a description of 
the general anatomy of the liorse. Several special works 
liavo been devoted to tliis subject, of wliicli Percivall’s 
“Anatomy of the Horse,” and a treatise by Chauveau 
and Arloing (an English <*dition of winch, by G. Fleming, 
appeared in 1873) will bo found useful. The skeleton 
and muscular system are well illustrated in the Plates 
Horsk, prefixed to this volume. It will be sufilcient 
to point out here that what is usually called the “ knee ” 
of the horse is the wrist or carpus, and that the “ hock ” 
is the ankle or tarsus; that the “cannon bones” are 
the metacarpal of tlie fore limb, and metatarsal bono in 
the hind limb; that the joint between these bones and 
the first phalanx (“greater pasteni”) is the “fetlock;” 
that the “ pastern ” is the joint between the first and the 
seiSond phal^x (“little pastern” or “coronet”); that the 
third phalanx, which is imbedded in the hoof, is known as 
the “coffin bone.” 

The horse is naturally herbivorous ; his thin muscular 
prehensile lips, his firm and compressed mouth, and his 
sha^ incisors are admirably adapted for the purposes of 
seizing and cropping the grass ; so flexible, indeed, are the 


Ups, that the horse can pick up with ease the lost few grains 
of oats in the manger. The crushing power of the grinders 
(molars) is extraordinary, tlie muscles of the lower jaw 
being of vast volume and energy ; hence vegetable fibres, 
grass, grain, &c., are coiiiminutud to a pulp. Nevertheless, 
it is doubtful whether in his natural condition the horse 
would select grain, were it obtainable, in preference to 
gross. The grinders in time become much worn by its 
attrition, and in many old horses the grain is only partially 
crushed, and consequently affords little nutriment. Hence, 
as a general nde, gi-ain sbonld bo brnisod before being put 
into the manger. Maize or Indian corn is often given to 
horses in place of oats ; it is, however, unfit for hunters. 
Beans should he given now and then in small quantities to 
hunters and ho'*se8 from wliom bard work is required. 
Bran in llic form of a mash is given as a laxative ; and 
ciUTots given occasionally keep the blood in good order. 

As the ago of a bovso is ascertaintd by an inspection of 
its teeth, or rather its incisor teeth, a knowledge of the 
process of dentition, and of the exact character of the 
incisors at difinreiit periods of a horse’s life, is indis- 
pensable to the vctoriiuirian, the dealer, and the purcbiiser. 
The iiK'isors, of wliicli llieic are six in each jaw, liavc 
ilieir crowns ex(uivatctl iiy a pit which extends to a coii- 
siilcrable depth, and is partially filled up with cement. In 
the young horse this pit in the incisors is very conspicuous 
from its dark colour, ami conslilntes the, “ mark.” As the 
tooth wears away tlio mark bccoinus obliterated. At six 
years of age the inarlc is obliterated in tlio iientral pair of 
incisors (nippers), at .seven in tlic next pair, and at eight 
in tile corner pair. Many artful and indeed barbarous 
tricks .arc playi'd by liorse-dealcrs to give an apparent 
age to a colt, and tboreby enbaiico its value, and after 
maturity to give the tcotli that appearanco which they 
bad when tlic animal had^ but just attained to its prime 
of vigour. 

The general management of the horse is a matter of 
serious consideration. The treatment of the foal, the best 
time for weaning (at five or six months old), the breaking 
in of the colt, and the proper method to lie pursued (on the 
principle of kindness, not of tyranny or brutal usage) 
according to the breed and ilestinution of the .animal ; tlic 
training of the racer, the hunter, the roadster, tlic coueb- 
liorsf* ; the amount of labour to be exacted from the work- 
ing horse in tlic waggon, the cart, the plough ; the diet, 
required uiub'r every diflcreut phase of labour and at 
different seasons of the year; the kind of water (soft, if 
pijbsible) to be given, and the quantity daily under different 
circumstances — all these arc most important matters to be 
attended to. 

Again, with resjx'ct to the anatomical structure of the 
foot, llie qualities of the hoof, the nature and use of the 
frog, the bearing of tlio pastern bones on the coffin bone, 
w’ith their ligaments, tendons, nerves, and bloodvessels; 
and the inference to be drawn, on physiological principles, 
as to the proper method of shoeing the hoof, according to 
tlio destined work of the animal and the nature of the 
ground upon which it has to work — these fonn additional 
points of great importance to wliiob the veterinarian has to 
devote deep attention. 

What is the proper conformation of the horRe? This 
varies essentially with the breed and destination of the 
animal. Nevertheless there are some points which are 
valuable in liorses of every descrijiliun. The head should 
not be disprapurtionately large, and should be well set on — 
ue, tlie lower jaw-bones should bo .sufficiently far apart to 
enable the head to form that angle with the neck which 
gives free motion and a graceful carriage to it, and prevents 
Us bearing too iieuvy on the hand. The eye should be 
large and a little prominent, and the eyelid fine and thin. 
The car should be small and erect, and quick in motion. 
The lop-ear indicates dullness or stubbomneBS ; and when it 
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is liabitiially laid too far back upon tho neck, there is too 
frequently a disposition to mischief. The nostril in every 
breed should bo someivhat expanded : it can liardly bo too 
much HO in tho racer, tho hunter, tho roadster, and the 
cojicli-horso, for this animal breathes only through tho 
nostril, and It would bo dangerously distressed, -when much 
•speed is required of liim, if the nostril could not dilate to 
.ulrnit and to return the air. The neck should be long 
rathor than short. It then enables the animal to graze 
with more case, and to throw its weight more forward 
wliollier bo is in hanioss or galloping at the top of his 
sjKJcd. It should bo muscnlar at its base, and gradually 
become tine as it approaches the head. Tho withers 
should be somewhat high in every horse, except perhaps 
that of heavy draught, and it does not harm him, for there 
is larger surface for the attndiinciit of Die niuseles of tho 
hack, and they act at greater mechanical advantiige. A 
slanting direction of the sliouldcr gives also much me- 
chiuncal advantage, as well ns an easy and pleasant action, 
and a greater degree of safety. It must lud, however, 
exist in any conKidcrablc degi’co in the dranglit-horsc, and 
particularly tho hcavy-draiight Jiorsc. The chest must 
ho capacious, for it coiitahi.s tJio heart and tho lungs, the 
organs on winch the speed and <*ndnranco of tho horsoi 
depend. Capacity of chest is indispensable in evciy Iior.se, 
but tlio form of tho chest ndmibs of variation. In the 
waggon-horse tho circular chest may he a(imitted, because he 
seldom goes at any great speed, and tlicrc is comparatively 
little variation in the quantity of air required ; hut in other 
horses the vailalion is often exeessiNC. Tlio quantity of 
air expended in a gallop is many limes that required in 
hard work. Hero we must have depth of chest, not only 
as giving more room for the insertion of the musclo.s, on the 
action of which tho expansion of the elu'st de])eu(ls, but a 
conforinuthai of tho chest which, admits of that expansion. 
That which is somewhat straight may he easily bent into 
a circle when greater capacity is required ; that which is 
already circular admits of no expansion. A few words 
moro contain almost all that is iicees.sary to be added on 
tho conformation of tho horse The loins sliould be 
broad, tho quarters long, tJio thighs iiiuse.nlar, and the 
hocks well bent and well under the horse. ” The chief 
v.arielies of horses are tlic raccliorso, hunter, hack, cob, 
cliargcr, carriagc-liorsc, Galloway, pony, and cart-horse. 
A pony must he less than 13 hands {b2 inches) high ; a 
Galloway is a horse between 13 ami 14 hands high. 

Tinder the impression that a serious scarcity was arising, 
a select committee was appointed in 1373 to inquire into 
tho capability of the country to supply any present or 
future demand for horses. H. was shown that a scarcity 
did indeed prevail, but rather through tho supply not liuv- 
ing kept pace with tho demand than throiigli any falling 
off in numbers; and in the opinion of the eominitteo it w’as 
considei'ed better to look to private enterprise for an etlec- 
tual remedy, rather thm* to legislatwe, eu.actments, Tho 
jininber of horses in England, as ascertained by the eora- 
miltoe, was 902,548; and in tho wliole of tho United 
Kingdom, 2,C>(>5,007. 

IHavafes of tlie medical and surgical treat- 

ment of tho horse a knowledge of the anatomy and physi- 
ology of tho animal is absolutely essential, and forms a basis 
for an accurate acquaintance wdth the numerous diseases 
which befall the horse, their symptoms, prognosis, and 
mode of treatment ; tho properties of tho medicines, vege- 
tahlo or mineral, employed ; tho effects of cheinicttl corn- 
biiiatiuns, and the varums doses from which certain effects 
result. Wounds, fractures, dislocations, ulcers, and a 
wholo class of what aro called surgical disea.'^es requiring 
manual as well as medical treatment, demand a union of 
the surgeon and physician in the saiiio practitioner. It is 
not intended to recommend every owner of a horse to dabble 
in physic or surgery ; but as there are cases in which common 


sense is a sufficient guide — namely, those in which prompt- 
ness alone can save — the owner should act boldly; the 
horso will die if ho does not, and can but dio if he fails. 
It is in cases of sudden congestion of tho brain, threatening 
apoplexy, that this promptitndo is especially needed. Sup- 
pose ono is driving or riding a high-fed horse, one per- 
iiapH that has been pampered and kept for some time out 
of work ; suddenly he stops, reels, staggers, and falls, and 
then plunges violently and desperately. What is to be 
done ? Bleed instantly — if possible before the horse falls. 
If no lancet or fleam is to he had, a sharp penknife will do. 
Bleeding can only be learned practically, and every tra- 
veller and every man who keeps horses ought to learn tlie 
art and have a lancet ever in readiness. 

HORSE is a miner s tenn for largo blocks of unpro- 
ductive rock which often occur in lode.'^, practically dividing 
them into two port ions. “The lode is horsed,” or “took 
a hor.se,” means t]].’it tho lode lias becoino split or divided, 

HORSE-CHESTNUT (^Isculus) is a genus of trees 
or shrubs belonging to the order Sai*tnt>ack/1C. There 
aro fourteen species, natives of North America and tho 
inountainuus regions of Mexico, New Granada, Persia, tho 
Malay peninsula, and also of the Himalayas. The calyx is 
five-lobed, campaniilate, or tubular ; there arc four or live 
petals; live to eight stamens inserted witJiin an annular or 
unilateral disc ; the ovary has tliree cells with two ovules 
in each, ripening into a three- valved cyipsule, containing 
only one sec'd. The leaves are opposite, digitate, with five 
to nine leallcts. 

The Common Horso-chestiiut (yEacnlm llippocastannni) 
is a highly ornamental tree, and accordingly is entensivoly 
planted in tho British. Isles and the Continent. It imo 
dark green foliage, appearing very early, so that oeeasionnlly 
a fine tree is spoilt by its leaves being fro.stbitten. Tho 
flowers arc handsome, of a white colour tinged with pink, 
and arc arranged several together to form erect racemes at 
the ends of the branches. It appears to have been brought 
from Constantinople to England about tho end of tho 
sixteenth or beginning of tho seventeenth century. It has 
been supposed to be a native of Tibet, but it has lately 
been found apparently wild on the mountains of Greec(! at 
an elevation of from 3000 To 4000 feet above the B<‘a- level. 
The tree grows rapidly, attaining in a sliort time a height 
of 60 or even 100 feet, but for this reason the wood is 
soft, not durable, and fit only for ciirving or turning. The 
hark is sometimes used for dyeing yellow and for tanning; 
it contains a tniniin, a yellow body, a resin, and greenish 
oil. On the Continent the bark of young branche.s lias 
been used ns a substitute for cinchona bark. The seeds 
contain a large amount of starch, which may readily bo 
extracted, and the bitterness removed by means of an alka- 
line solution. They form excellent food for cows, sliecp, 
pigs, and when boiled for jioultry. When powdered and 
mixed with flour they make a veiy strong paste, said to bo 
offensive to vermin. 

HORSE-OBXSSH ORE is a Cornish name for purpio 
Cf3pper, Boknitk or Erubescitc. It is u mixture of tJie 
sulplndcB of iron and copper, and is of widely varying com- 
position. It derives its name from its speedily tarnishing 
externally to a purplish-brown shade, often with iridescent 
colourings. 

HORSE-FLY. See Forkst-kly. 

HORSE-GUARDS» a public military establishment, 
situated in Whitehall Place, Wcstininster, to which all 
official communications relating to tho British army aie 
transmitted. Hero are tho offices of tho commander-iii- 
chlcf, quartormastcr-geueral, adjutant-general, &c., and 
hero tho commandcr-in-chief receives all applications 
relating to tho army. Tho duties of the Horse Gnai'ds re- 
late chiefly to the organization and discipline of the army, 
while the War Office, in Pall Mall, deals with the general 
administratiou and accounts. 
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HOBSMUABDS^ ROYAL, is tbo third heavy 
cavalry regiment of tlie Household Brigade. It has always 
been a fine corps of heavy cavalry, and has served in 
numerous important campaigns. The uniform is a steel 
helmet with plume, a steel cuirass over a blue coat, leather 
breeches, and top-boots. The horses are black. The regi- 
ment, though now seldom sent on foreign service, took part 
in the campaigns of Marlborough and fought in the Penin- 
sula and at Waterloo, after which it did not leave the 
United Kingdom again until the Egyptian campaign of 
1882. It has always had the reputation of being one of 
the finest cavalry regiments in Europe. From the colour 
of tho uniform its popular designation is The Blues. 

HOBBli-lIKACKlCRSL (jCaranx) is a ^nus of fishes 
bclofiging to the order Acanthoptorygii, forming the typo of 
the family Oarangidse. This genus is distinguished chiefly 
by tho lateral lino of tho body being furnished with a series 
of scaly plates ; these plates are horizontally keeled, especially 
on tho posterior half of the body, and frequently terminate 
in a spine or angular projection directed backwards. The 
rest of the body, which is more or less compressed, is 
covered with small scales. There arc two distinct dorsal fins, 
and two free spines before ilie anal fin, wliile the teeth are 
very minute. They are found in almost all temperate and 
tropical seas. Several species inhabit the seas of Europe. 
They have a general rescmhlanco to the mackorcl in form 
and taste. Oik^ species only, the Scad or Horsc-iiiackcrol 
(^CaranjG IrachttruH)^ is found along the shores of our island, 
vast shoals sometimes making their appearaiicu during tho 
spring and summer months. This species lias a very wide 
range, being found in all tlio temperate coasts of Europe, 
ranging through the Indian Ocean to New Zealand and tho 
western coasts of America, 

HOR8S-POW1CB is a convenient way of measuring 
energy, as when we speak of an engine of so many horse- 
power, &c. The theoretical horse may bo measured on tho 
O.G.S. system, that universal scientific measurement coup- 
ling the centintetre., yramme, and second^ vecommended by 
the British Association, and now being increasingly adopted. 
In this system tho unit force, which is a force moving a 
gramme weight a centimetre distanee in a second, is called 
a dt/ne ; and the unit of work is the amount done by a 


radish is cultivated for the soke of its root, which is pun- 
gent and stimulating, and is used not only in salads, but 
also as medicino in coses of dyspepsia and chronic rheuma- 
tism. It is propagated by cuttings of tlio root, taken from 
the top, an inch or two long, or old roots are cut up into 
pieces. It is so tenacious of life that almost every inch of 
tho root will grow, and when once cstabliBhed in the 
ground it is not easily eradicated. The ground should be 
trenched to the depth of 8 feet and slightly manured. It 
Is a native of tho oast of Europe, but Las been naturalized 
in various countries. Sctrityv-OKAss is another species 
of Cochleario. 

HOBBE-RADXSH TREK (J\forintjapterygosperma) 
is a tree belonging to the order MoiuNaiS/ic, It is a native 
of the Western Himalayas and Oiide, and is cultivated in 
various tropical countries. It derives its name from tho 
siraihirity in form and properties of the root to that of tho 
lloRBR-UADisiT. I’hc Juaves are bipinimte or tripiiiiiate, 
the flowers white, the fruit a long three- valvcd pod, and the 
seeds roundish and threo-winged. The timber is of no 
value, but almost every other part of the trets is used by 
the natives of the; countries wlinro it grows. Tho root is 
used internally for paralysis and epilepsy, and externally 
as a nihefacieiit for palsy and chronic rheumatism. A 
gum like tragacanth exudes from the bark, and tlio wood 
yields a blue dve. Tho leaves and flowers arc eaten by 
tho natives, and tlie twigs and leaves can he used as 
fodder. The unripe pods when plain boiled resemble 
asparagus, and are also excellent in curries. Tlie seeds 
are tho must valnablo part of the tree ; they are known as 
Ben-iiiit, and yield an cxecllciit oil [sec Bicx, Oil ok], 
wliieh kccjis for years without becoming rancid, 

HOBSE-BHOE BAT is tho name given to a family 
of Bats, Rhinolophidw, from tho fact that their noses are 
furnished with a membranous liorscshoe-shaped appendage, 
which in some species is remarkably complicated. In thuso 
instances whertt this membrane is double, the form of tho 
anterior division is more, or less heart-slinped, the posterior 
division having tho aspect of an erect lanceolate leaf with 
the apex dii-ected towards tlie forehead. Tlie cars are 
invariably large, sejiarated from one another, and desliluto 
of the little Jobe guai'diiig the iuteriiul ear colled the 


dyne working through a centimetre, 
and is called an erg (Gr. ergon^ woik 
done). Now, one horse-power docs 
work equal to 7,460,000,000 ergs a 
second. Another way of looking at 
it is in foot-pounds, and hero one 
horse-power is equal to 88,000 foot- j « 
pounds a minute— ^ that is, a horse- M 
power would raise 33,000 lbs. a foot 
high in a minute. This Is rather a MUKm 

larger value than the continental horse.- I IjlHHE 

power of 75 kilogrammetres a second. 1 1 |HhH9 

A kilogrammetre is practically equal |, 
to 7^ foot-pounds; f.e. tho continental |i . 
horse-power is not 88,000, but about hv 
82,625 foot-pounds a minute. Con- I ) \ \ ^ 

tinental engines therefore sound rather XV J) Y 

more powerful than they really are Ivj 
when their power is given in couti- ^ ^ 
nental horse-power. 

HOBBE- RADISH iCochUaria 
armoraeia) is a well-known plant be- tlg 

longing to the order CiiuciifER/K. Tho 
stem is herbaceous, growing to a height of 2 feet, with 
large crenatc radical leaves on long stalks, and stem-leaves 
smaller with scarcely any stalks. The plant grows best in 
damp places, where its cylindrical root often penetrates to 
a distance of 8 feet. It may be known from the poisonous 
aconite root by its acrid odour when scraped, by its form, 
and its yellowish colour. [See Aconite.] The horse- 



Tli® Greater Horse-shoo Bat {lihiuolophus ferrmnnquinum). 

with tragns. Occupying the situation of this latter stmeture, 
-leaves however, ■we frequently find a lobed and projecting mem- 
best in brano developed from Ibe base of tho outer margin of 
ates to the ear. T here arc two incisor teeth in the upper jaw 
isonouB and four in tlio lower, and one canine and three molars on 
B form, each side in each jaw ; the tiumbor of premolars varies, 
horse- hat is usually four in the upper jaw and four or six in the 
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lower. The horse-shoe bats are contined to the warm and 
temperate countries of tlic Old World. Their food con- 
sists generally of insects, but some of the larger species 
are said to prey on frogs and even small species of bats. 

Two species of horse-shoe bats are inhabitants of Eng- 
land. The Greater Ilorso-shoo Bat (Jihinohphus ftrimm-- 
equinurn) is found in the southern counties. This bat is 
2^ inches long, exclusive of the tail ; the wings have an 
expanse of 1 4 inches. Tlio head is elongattid and swollen 
towards the inuzrdo; the anterior Icaf-liko appendage 
embraces the nostrils, and lias the remarkable horse-shoe 
shape from whence the English name is derived. Be- 
tween this and the posterior laneeoluted appendage there 
is a cup-shaped cavity surmounted by a sort of overlapping 
crest. In concealment this bat is only found in the very 
darkest and most gloomy recesses, where the light of day 
can gain no access, and where a noiseless solitude reigns 
supremo. Natural caverns among rocks, or subterranean 
chambers artiiicially licwn out in qiuirries now long ago 
forsaken, are its loved retreats. Krom these situations it 
issues forth to seek its twilight rcjiast on maychafers and 
their insect associates. The greater liorsc-shoc bat is also 
found throughout Southern Kun»pc and Africa, ranging into 
some parts of Asia. 'I’hc Lesser Horse- shoe Bat (^lihinolophua 
hi2ypo8iiler09) lias a similar range ; it is also (;ommon in 
some parts of Ireland. It is slighlly smaller than the 
other species, which it resembles closely in form and liabits. 
One of the principal marks by which lliis form is distin- 
guished consists in the presence <if an additiomil thread- 
like nasal appendage placed immediately in front of the 
ordinary lancet-shaped process which occupies the frontal 
region. Other genera Indongiug to this family are liliiuo- 
nyeterls, I*hyllorhina, and C(elo])s. 

HORSE-TAIL. See KtliriSKTUM. 

HOB'SBAM, n umrkH -town and cx-parliamontary 
borough of England, in the county of Sussex, on the Adur, 
in the centre of a fertile and richly-wooded tract, miles 
from London by the South Coast Bailway, on which it is 
an important junction. It consists of two principal streets, 
crossing each other at right angles, with a central open 
space, in which stands the court-house, a handsome edifice 
of stone. 'J’he town contains many very gooil sl]u[)s .and 
liouses. The piu'ish church is Early English in style, with 
I’erpondicular additions, and has a lofty tmver surmounted 
by a spire; it contains some interesting monuments. The 
whole building w'as thoroughly restored in IHOft, and a 
handsome painted glass east window inserted. There are 
two other churches, six cliapcls, and many charitable en- 
dowments for the poor, the chief of which is a grammar- 
school, founded in i5!12, for sixty scholars. It was enlarged 
in 1867 by the Mercers’ Company of I.ondon, and accom- 
modation provided for twenty additional boys. The other 
principal buildings are the mai*kct-housc, llenty’s Batik, 
the London and County Bank, and the. corn exchange. 
Tanning is the chief branrb of manufacture, but there are 
also a carriage factory and agricultural iinjilemcnt works, 
and a very extensive nursery, and the town has a gtiod 
general trade. Horsham is a borough by prescription, and 
sent two members to the House of Commons from the time 
of Edward I. till 1832, when the Reform Act deprived it 
of one. By the Act of 1885 it was finally merged in the 
county. The area is 10,770 acres, and the population in 
1881 was 7831. 

HOR'BLElTf SAMUEL, a distinguislied prelate of the 
English Church, successively bishop of 8t. David, Rochester, 
aud St. Asaph, was born in London in 1733. He was the 
son of the Rev. John Horsley, wlio held two rectories. The 
bishop was educated at Westminster School, from whence 
he passed to Trinity Hall, Cambridge, and ’his father re- 
Bigned to him the rectory of Newington in Surrey. 

In 1767 he was elected a fellow of the Royal Society, 
and became the secretary of that body in 1773. In 1776 


he projected a complete and uniform edition of the philo- 
sophical works of Sir Isaac Newton. This design was 
not accomplished till 1784. In 1781 ho was appointed 
archdeacon of St. Albans, and it was a little before that 
date that he first appeared in the field of theological con- 
troversy. The person against whom he chiefly directed his 
attack was Dr. Joseph Priestley, a minister among the 
Presbyterian dissenters, who in a series of publications de- 
fended the doctrines of philosophical necessity, materialism,, 
and IJuitariaiiism. Dr. Horsley began bis attack in 1778 
on tlie question of man’s free agency; it was continued 
in a charge delivered in 1783 to the clergy of his arch- 
deaconry, and in a series of letters which were afterwards 
collected and publishc.d. 

The tide of preferment now began to flow in upon him. 
Thiirlow, who was then chancellor, presented him with a 
prehendnl stall in the cliurcli of Gloucester, In 1788 he 
was made bishop of St. David. In 1703 he was translated 
to Rochester, and in 181)2 to St. Asaph. IIo died 4tli 
October, 1806. 

BORTENSE. QUEEN, the mother of the Emperor 
Napoleon HI., W’as a daughter of .losephine, the wife of 
Napoleon I., by her first Imsbatid Alexaudrc do Bcauharnais. 
She was born in 1783. Napoleon, who turned all his 
family to account, found the beauty of Ijis stcpdaughtt*r 
of use. Several marriage-plans having failed, however, he 
ultimately ordered his brother Louis Napoleon to marry 
her, tliough site loved another man (Duroc) and di.slilcwl 
the brother, while on his side ho did not care for her ami 
despised her family. Napoleon, then first consul, was deaf 
tc» cries and entreaties, and the ill-omened marriage took 
place in 1802. Louis was made King of Holland by his all- 
jtowcrful brother. Quoen Hortense had tliree sons, Tlie 
eldest died at five years of age, and the second in 1831. 
Charles Louis Na])i>leon, the third son, born 20tli 
1808, at Paris, eventually became tlie emperor whoso career 
begun with the street butchery of the coup d'etat and closed 
witli Sedan, Domestic troubles drove Hortense from her 
liusbaiid, who liy this time heartily hated her as much as 
she him. Slui became very ill in consequence of the death of 
her eldest son, and was ordered mountain air. She stayed 
some time in tlie I’yrenups, and being there joined by her 
husband returned with him to Paris in 1807, He then went 
back to Holland, and she never again lived with her ill-mated 
consort, Hortense at Paris once more regained her former 
considerable influence wdth the emperor, her stepfather. 
The queen was very engaging and iiiiich liked, own by 
those who condemned her conduct. She was a fairly 
accomplished musician, and wrote a little. Her melody of 
“ Partant pour la Syrie ” was for a very long time popular 
ill France, and Napoleon 111, used it as a national anthem. 
When her husband abdicated tlie throne of Holland he did 
not attempt to return to his wife. They continued to live 
apart, always quaiTolling over the custody of the children. 
Although Queen Hortense was not interfered with at the 
restoration, she repaid tlie indulgence of Hio Bourbons by 
violently welcoming Napoleon on liis escape from Elba, so 
that after his second overtlirow it was manifest she could 
not remain in Franco. She retired to a chateau at Arenen- 
berg, on the Lake of Constance. She died there. In 1837. 
Madame de Remnsat, the intimate friend and companion 
of Josephine, endeavours very earnestly to restore the 
queen’s character, but gains nothing but credit for her own 
good-heartedness and simplicity in making the attempt. 

Memoirs of Madame de Remnsat,” posthumous, English 
trans., London, 1880.) 

HORTEN'SIUS^ QUINTUS, bom b.o. 114, of an 
equestrian Roman family, hod attained a great reputation 
as an orator when Cicero made his appearance in the 
fornm. From that time Cicero and Hortensius were con- 
sidered as professional rivals, but they lived on friendly 
terms. later on they were usually engaged together, and 
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nearly always Hortgrsius spoke first, yieldinj; the place of 
honour to Cicero, At the beginning of his book “ De 
Claris Oratoribus ” Cicero pays an eloquent tribute of praise 
to the memory of Hortensius, who was then lately dead. 
Ilortcnsius was snccossivcly qnffistor, aedilo, praetor, and 
lastly consul with Q. Caecilius Metellus Creticus, b.c. 69. 
He acquired great wealth, which ho spent liberally, and 
yet ho bequeathed an ample inheritance to his children. 
Hortensius died b.c. 50. Cicero Brutus,” c. 92, 96} 
has given his opinion of the cliaracter of Hortensius as an 
orator. He was so wonderful a master Vf the art of 
arranging his drapery, and used it in his gestures with 
such consummate grace that when bo spoke the court was 
crowded with actors who came to study him. He preferred . 
the ^orid, or as It was termed the Asiatic style of oratory, 
and was never above enforcing his spoken argument by 
golden dumb pleadings well distributed among the judges. 
He was most successful in defending the headlong plunderers 
of the Sullan faction, such as Verres (though he lost his 
case in that instance), and naturally enough ho received 
heavy fees, which they gladly paid from their large gains 
made by extortions from the provinces they had governed. 
With the large fortune thus amassed Uortciisins lived a life 
of easy refined epicureanism. Ho was far ton clever in his 
art as a voluptuary to give way to sensual excesses, but ho 
gave banquets of the most costly delicacy, he invented roast 
peacock and other famous dislics, and he laid down vintages 
by the vineyard-full, so that he left 10,000 casks of Chian 
wine at his death. He spent enormuuH sums on jnctui'es 
too, giving 114,000 sesterces (about X800) for one picture 
by Cydias, as we know from IMiny. His parks were full 
of tamed pot animals, his ponds of tamed jiet fish. His 
favourite trees were nourished at certain intervals with wine. 

HOR'TXCUXiTURB. See OAKiiKN. 

HOR'TUS SXG'CUS (literally, dry garden”), an 
appellation given to a collection of specimens of plants 
carefully dried and preserved. Sec Hkubarium. 

BOSB'A. one of the Hebrew minor prophets, who, ac- 
cording to the inscription of bis book, was the son of Brari, 
and who delivered bis messages dtiring the reigns of Uzziah, 
.lotham, Aliaz, and Ilezekiah, kings of «Tudah, and of 
Jeroboam 11., king of Israel, i.e. between the years 78,5 
and 725 n.c. The tribe of the prophet is quite unknown, 
and beyond the name of his father nothing is known of his 
parentage, but it is generally agreed among commentators 
tlmt he delivered his prophecies in the kingdom of Israel. 
His hook is naturally divided into two parts, the first ex- 
tending from the commencement to the end of the third 
clmpter, and the second from tlio beginning of the fourth 
chapter to the end of the book. In the first port the 
prophet, from his personal experiences with an unfaithful 
wife, and from the names ho was commanded to give the 
children she bore him, recognizes and enforces the truths 
of Israel’s unfaithfulness to Jehovah, his righteous anger, 
and also his for^ving and restoring love. This portion of 
tlie book has been a source of great perplexity to com- 
mentators, both Jewish and Christian, by some of whom 
the narrative has been interpreted as l>eing entirely alle- 
gorical, by others as only a vision of the prophet, while the 
critics of the modern school are more inclined to accept it 
as representing an actual event in the life of the prophet. 
The second portion of the book portrays the awful moral 
degradation of the people, and is full of stern denuncia- 
tions of the prevalent sins of licentiousness, intemperance, 
violence, falsehood, and idolatry. As the result of these 
sins the prophet foresees that a terrible judgment is im- 
pending over the land, through which the Assyrians should 
pass, converting it into a desolation, but from the power 
and love of Jehovah he takes hope that after judgment has 
done its work there should be a purification and a restora- 
tion of the people. 

The style and language of the book ore to modem 
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readers somewhat obscure, but it is a mine of allusions to 
tlie early histoiy and traditions of the nation. Its canon- 
icity has always been admitted, and it is frequently quoted 
ill the Now Testament. 

HO'SXBRY. The principal seat of the hosiery mann- 
factnre in England is in the three midland counties of 
Leicester, Nottingham, and Derby. In the first of these 
woollen hosiery forms the principal branch of the manu- 
facture, while in Nottingliainsbiru the material chiefly used 
is cotton, and in Derbyshire silk goods are mostly made. 

The stocking-frame, by means of which this manufac- 
ture is carried on, is, next to the common warp and weft 
loom, the oldest machine in existence applicable to textile 
fabrics. It was invented about the close of the sixteenth 
century by the Rev. William T^e, of St. John’s College, 
Cambridge, but a considerable time elapsed before the 
produce of this frame took the place of the, trunk-hose then 
worn by all who could ailbrd such an article of dress. For 
this reason Lee settled at Rouen, in Noniiandy, where 
his manufacture was carried on under the patronage of 
Henry IV. ; bnt the assassination of the king and the 
politiciil troubles brought on by that, event caused the 
abandonment of Free’s establishment, and that gentleman 
shortly after died in a state of poverty at Paris. 

From the period of its first invention the stocking-frame 
received no consi<b‘riiblo improvement until about twenty- 
live years ago. Franms with a rotary action, and worked 
by steam-powor, were then brought into use at Nottingham, 
the economy ellected in the process of manufacture being 
very great. The w(wkiT\g of a rotai*y triiichiue impelled 
by steam-power, in wdiicli twelve stockings are made at the 
same time, only required the attendance of a man and a 
hoy ; whereas in the old frame but one stocking cx>uld be 
made at once by a single workman. The cotton branch of 
the hosiery manufacture differs from the woollen and silk 
in tho relative proportions of the cost of labour as com- 
pared with that of the material. In cotton hosiery the 
cost of labour constitutes the greater part of the value of 
the goods ; while in woollen and in silk goods the proportion 
is very much sniallov. 

It is difficult to describe the ]}rocesse8 of tho hosiery 
manufacture, without the use of many woodcuts, and even 
then the routine is not well understood without seeing tho 
machines actually at work. Some idea of the capacity 
of hosiery machinery may, however, be formed when we 
remember that a knitter with the old knitting-pins could 
make sixty loops of stocking-leg per minute; that a frame- 
work knitter can make 5400 per minute: while a self-acting 
circular machine, of ten lieads, which can be attended by 
one girl, will make 120,000 stitches per minute. The 
number of loops and interlucings in a wob of hosiery is 
almost incrediiile; a pair of ladies’ fine cotton stockings 
contain 394,600 stitches. 

Ill its more, general application tlio term hosiery inclndes 
gloves, w’uistcoat pieces, pantaloons, drawers, braces, webs, 
comforters, caps, jackets, leggings, and various other 
articles made nearly in the same way as stockings, and of 
the same material. The processes for worsted, cotton, 
and silk are nearly analogous, those for silk, however, 
requiring the greatest care. Ireland has produced somo 
of tlie finest speeinieiis of hosiery in tho world — a dozen 
pairs of ladies’ full-size stockings having been made weigh- 
ing only 9 oz. 

The chief towns occupied with tho English hosiery manu- 
facture arc Noltinghani, Leicester, Hinckley, Loughborough, 
and Bel per; wliile in Scotland the chief hosiery centre is 
at Hawick, where there is a largo production of Cheviot 
wool stockings, drawers, and vests. 

There are in the United Kingdom hosiery trade ahont 
50,000 workers, a few thousands of whom still work the 
hand frames. The value of the exports of cotton hosiery 
in 1883 was £1,171,141. and of woollen hosiery £899,960; 
15 
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the figures for silk hosiery are not given in the statistical 
tables. This of course represents but a small proportion 
of llio total manufacture. 

HOS'PXCSS, institutions founded and generally sup- , 
ported by monks as resting-places for travellcjrs on or near 1 
tlie summits of the Alpine passes. The oldest is on the j 
Great St. Bernard, and others are found on the St. Gothard, 
Mont Cenis, thci Simplon, and the Little St. Bernard. 

HOS'PXTAXi (from the French hopital)^ a place en- 
dowed for the reception of the sick or support of infirm | 
persons. Hospitals (of which tho word 82 nial is a contracted ; 
form) intended merely for the relief of poor and indigent ! 
pcThons in England ore called Alms-uoitsks. At an | 
earlier date hospital signified a place of shelter and enter- ; 
tainincnt for travellers upon the road, more especially for 
pilgrims. Many of the charitable endowments in England 
uro called hospitals. They are generally incorporated 
bodies, and often have schools attached to them, in which 
the children are sometimes boarded as w'cll as edneated. 
Tho name is, however, now more generally restricted to 
places for the reception of sick or wounded persons, and 
such liospitals are^very numerous in tho United Kingdom. 
In London the chief exceptions are the Foundling Hospital, 
for the reception of illegitiinate children ahandoned by their 
fathers ; Christ's Hospital, an educational establishment, 
known as the “ Blueeoat School”*, St. Luke’s and Beth- 
lehem liospitals, for lunatics; the Chelsea Hospital, for 
the reception of soldiers. ^Medical and surgical liospitals 
are established in almost every large town in the kingdom, 
and in London they are numerous. Tho oldest, and per- 
ha])S even yet tlic must important, is Si. Bartholomew's, 
founded in 1647 ; St. Thomas’, the new buildings of wliieli, 
finished in 1871, constitute it the largest hospital in the 
United Kingdom ; and Guy’s, (»pcncd for the reception of 
patients in 1726. These are supp«>rted hy endowments, 
and are very wealthy ; but most other hospitals in l^nidou, 
as well as nearly all in the country, depend mainly upon 
voluntary contributions for their sujjport* As to the man- 
agcnicmt of their revenues and general superintendence, 
hospitals are on llic same legal footing as other charities. 

In addition to their value as a menus of relief in diseaso, 
hospitals are naturally tho very best schools of medicine, 
and nothing is so certain to secure a physician or surgeon 
a good private practice as tho knowledge tlmt he has cou- 
feiderablo hospital experience. Most hospitals .are open by 
night as well as day to wceive pressing cases, and there 
are always a surgeon and assistants in attendance. Visit- 
ing physicians, each of whom generally superintends special 
classes of complaints, also attend daily. 

Hospitals for the sick iii tins country may be divided 
into four main classes — 1, general hospitals; 2, spcciid 
hospitals; 3, children's liospitals; and 4, class hospitals. 
General hospitals receive as in-patients or tri^at us out- 
patients, according to the urgency and severity of the 
cases, persons sufiering from diseases (with certain ex- 
ceptions), accidents, injuries, and deformities. 18()rcia! hos- 
pitals receive patients suffering from one class of diseases, 
as fever, small-pox, cancer, ctmsumption, or dfmtal com- 
plaints. Children's hospitals provide accommodation and 
treatment solely for little children, though several of tho 
general hospitals have for many years had cliildrcii’s wards 
attached to them. Glass hospitals are those sot apart for 
special classes of persons, such as soldiers, seamen, and 
particular nationalities. 

The eight largest hospitals of London administer relief 
every year to half a million patients. Tlicre arc at least 
six other general hospitals, as well as several children's 
hospitals, a long list of hospitals for special classes and special 
diseases, and numerous dispensaries ; and all are continually 
beset with applicants for whose admission no place can 
be found. Many of tho patients come from the country, 
attracted by the great reputation of tho medical staff of 


the metropolitan hospitals, or are sent ^ by country prac- 
titioners. 

The period of convalescence from injury or acute illness, 
which to persons in comfortable circumstances is by no 
means without its pleasures, is often to the poor a time 
of great misery and privation, as they generally exchange 
tho good food, careful attendance, and clean open hospital 
wai'ds for the noxious atmosphere of a crowded court and 
scanty unwholesome food ; while a premature return to 
perhaps unhealthy omploymouts brings on, while in a weak 
state, a return* of the malady, ending in death. Con- 
siderations such as those have led within late years to 
the establishment of numerous convalescent hospitals and 
homes. Most of them arc by the sea-side, and many of 
them are specially promoted by ladies* well known for their 
j large-hearted philanthropy. They afford an opportunity to 
! the poor of obtaining that rest, exercise, good living, and 
' change of air and scene of such inestimable value to the 
perfect recovery of health. 

Although the primary design of all these institutions is 
to afford assistance to persons who are unable to pay for 
private medical or surgical aid, tliere is good reason for 
believing that their benefits are frequently conferred on 
workmen in receipt of high wages and on their families, 
who are scarcely to be regarded as proper objects for such 
charities. Such persons arc, when employed, well ablo 
to sot aside a small sum from their earnings to join a sick 
club or other provident society to provide for the evil days 
of sickness; and it is said by cempeient judges that tho 
indiscriminate manner in which gratuitous medical relief 
is afforded at the hospitals, more especially in Loudon, only 
tends to encourage improvidence. In 1880 the authorities 
of St. Thomas' Hospital dccidc'd to try the experiment of 
“paying wards,” in whicli sick persons are received and 
nursed at various weekly rates, according to their means. 
Other hospitals also now receive patients for payment. 

During the past few years there has been coiisiderablo 
controversy as to the unhcalthincss of large hospitals as 
compared with private homes. In a paper contributed to 
tho Edinburgh Medical Journal in 1860 by Sii* James Y, 
Simpson, a new term, “ hospitalism,” was introduced to 
designate a condition of things whicli the UTiter described 
as prevailing wherever a largo number of sick or surgical 
cases were brought together, and which that eminent 
surgeon regarded as fraught with grave danger to all such 
patients. In tlie controversy which this excited many 
eminent medical authorities have taken part, and the diver- 
gence of Ihcir view’s may bo briefly indicated by tho fact 
that some of them have declared it to be an open question 
whether liospitals have not destroyed as many lives as they 
have saved, while others equally eminent maintain that 
there is no reason in the nature of things why the largest 
hospital should not be as healthy as a private sick-room, 
and that oven now hospital practice, all things considered, 
is as healthy as private practice in similar cases. Prob- 
ably the truth lies somewhere about halfway between these 
extreme statements, but the controversy has had excellent 
results in calling attention to the paramount necessiiy in all 
largo hospitals for perfect cleanliness in everythirq? connected 
with the wards and their inmates ; for the maintenance of 
such arrangements for ventilation as will allow of fre- 
quent renewals of tho air admitted to the wards ; and for 
the most careful attention to niinuti© of surgical treatment 
and care in the dressing and cleansing of wounds. These 
matters now receive the utmost consideration from those 
who are responsible for hospital management, and an increase 
in the proportion of cases successfully treated has proved 
the value of the precautions taken. 

In Birmingham a veiy successful practice has for some 
years existed, of annually making a collection in all the 
various places of worriup, on some Sunday agreed upon, for 
the benefit of the hospitals. This plan was adopted in* 
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liondonand other towns in 1878 ; and in 1874 an hospital 
Saturday” was inatigiirated in addition, the idea being that 
operatives in factories and workshops should have an op** 
portunity of contributing. 

Hospitals are found in most European countries, the 
Maison Dicu in Paris being the oldest, and one of the 
largest and host conducted, in the world. 

Within the last few years attention has been given to 
cottage hospitals, which were first established at Crauleigh, 
in Surrey, the idea being first suggested by a severe acci- 
dent in the village. A very large uuniber have since been 
established in various parts of tlie country. Most of these 
institutions encourage sclf>help by a setde of fees for the 
patients, varying from 6i4 to 5s. weekly, according to cir- 
cumstances. 

HOS'PITAL OAN^GUCNK, a dangerous and fatal 
malady which attacks the scat of ojteratious, wounds, and 
open sores. Tlio parts attacked are converted into an ashy, 
viscid substance, which rapidly extends itself and creates 
wide destruction of parts. It has always been the plague 
of crowded hospitals, and during its prevalence the most 
trifling operations are dangerous. Spucions wards, free 
ventilation, and extreme cleanliness ore the best safeguards; 
bnt these do not always avert it. 

HOS'PXTALLfiRS, religious confraternities of the 
middle ages, who hound themselves to provide entertain- 
ments (Lat. hoapiticL) for pilgrims. This duty in such 
times and in such places as the llospitullers affected involved 
military discipline. They also look semiinonastic vows of 
poverty, chastity, and obediencci. TJie most famous of 
them wore the JCuights Hospitallers of Jerusalem (after- 
wards called the Knights of St. John at Jerusalem) and 
the Tontonic Knights. Of these the first wore founded in 
1048, and soon rivalled in power the Knights Templars 
(whoso ofiico was to protect pilgrims on their road to the 
Holy Land) ; but the times were filled with the unseemly 
jealousies and bickerings of these two powerful orders. 
WJiilo the Hospitallers of St. John still linger on (though 
ill a widely scattered and degenerate conditio'ii, their island 
of Malta lost to them in 1798, and no grand master hav- 
ing been appointed since 1801), the Templars were sup- 
pressed by the Council of Vienne in 1312. lu England 
the property of the Templars (such as was not confiscated) 
wasliaridod over to tho Knights of St. John. I^ng before 
this, however, their function as Hospitallers had entirely 
vanibhed. See John, Knights of St. 

The other great order of Knights Hospitallers was the 
Teutonic Knights. These were by name rivals of tho 
Knights of St. John, for their full title was tho Teutonic 
Knights of St. Mary at Jernsolein. The order never took 
root, however, in Jerusalem. It was limited to Germans 
of noble birth, and had as its duties the usual functions of 
Hospitallers. Its first scat was at Acre, where, indeed, the 
sufierings of tho Christians at the famous siege had c^lcd 
it into existence in 1190. When Jerusalem finally fell the 
order retreated to Venice, then to the shores of the Vistula, 
where they won large tracts of land from the heathen, 
their capital being Marienburg. One of the Brandenburg 
princes, Albert, being grand-master, availed himself of a 
period of decline in the order, tnmod Protestant in 1525, 
and seized on the territoxy, converting it into the ducliy 
of East Pmssia. Eventually it passed to the electors of 
Brandenburg, and gave them thdir title of kings of Prussia 
in the long run. The Teutonic Knights, thus roughly dis- 
possessed in Prussia, still exist as an honorary institution 
in Austria, much as the Knights of St. John are yet found 
in Spain, in Italy, and in Russia. [See Teutonic 
Knights.] There are and have been many other orders 
of HoBpitiidlerB in the Roman Catholic Church throughout 
its career, but they have been more truly devoted to the 
beneficial duties of their profession, and none of them have 
made any lasting mark. 


HOST (Lat. hoatia^ a rictim), the name given in tlie 
Roman Catholic Church to the consecrated bread used in 
the sacrament of the ouclmrist. It is made of fine fionr, 
unl^vened, in tho form of a wafer, and usually has some 
device or inscription on it. The Greek Church and Pro- 
testants generally use leavened broad for tho same purpose. 
Prostration before the host was enjoined in the Roman 
Catholic Church in 1201. 

HOS'TAGB. one given in pledge for security of per- 
ormance of conditions. In warfare it is usual, when a 
town surrenders, for besiegers and besieged to give into each 
there hands several ufiicors as pledges that both sides 
will duly carry out the terms agi’ocd upon. Should cither 
party fail the other has the riglit to put to death or punish 
‘n any way the hostages, though it is seldom that any 
severer measures than ordinary imprisonment are carried 
out. When the terms of treaty arc fullillcd the hostages 
are exchanged. 

HOT SPRINGS are among the secondary pheno- 
mena connected with volcanic action. Their temperature 
varies greatly, but is in general above the normal surround- 
ing Icinpcraturc. They aflbrd evidence of internal heat, 
and are most j)reva]cnt in volcanic districts, although not 
confined to such. When removed from active volcanoes 
the waters probably derive their superior teinpcratnro from 
pcrcoluling through some heated volcanic mass beneath. 

Ill England the most noted hot springs are — Bath, 
which lias a temperature of 1 20“ Eahr. ; and Buxton, W'hich 
has a temperature of 82“ Eahr. 

HOT'BED, a name given by gardeners to n heap of 
fresh stable litter in a state of fermentation, upon which a 
jlazed box is placed for Iho cultivation of certain plants 
requiring heat and moistiiro in greater quantity than those 
agents exist in the external air. Formerly hotbeds were 
more exclusively used for various purposes in horticulture 
than they now are. This is owing to the perfection to 
which other means of producing and applying artificial 
heat have now attained ; but still, for tho growth of cucum- 
bers and melons, raising seeds of tender annuals, and of 
other plants, either culinary or ornamental, liotbeds con- 
tinue to be advantageously employed, us tlicy likewise are 
for the striking of cuttings. 

Hotbeds limy be formed of various substances, such as 
unrotteii dung, tun, leaves, or a mixture of these with moist 
litter; in short, any substance capable of producing and 
retaining fcrmcntatiuii, and which will admit of being built 
up so as to support a frame with sashes. The substance, 
however, that is most generally used is fresh stable dung. 
The preparation which it requires consists in its being 
thrown in a heap and also w^atered, if it contains much 
dry litter; and :us fermentation proceeds, it should be tunied 
two or three times, and mixed thoroughly in tho process. 

The situation in w'hich hotbeds ought to be formed 
should be dry, open to the south aiid well sheltered in 
every other direction, either by walls backed by high and 
close-growing trees, or by very close and lofty hedges. Such 
extensive shelter, though desirable, cannot always bo ob- 
tained ; but some mode should be employed to break the 
force of sweeping winds. The basis on which tho bed is 
to bo formed should be marked out from 4 to 6 inches each 
way beyond the dimensions of tho frame intended to be 
placed upon it. The bed is then built of successive 
layers of tho prepared materials, each layer being beaten 
tolerably compact with tho fork as it is laid on, to the 
height of 4 feet in front and 4 feet 9 inches at the back: 
the sides and ends should be quite perpendicular. The 
top layer should bo as free fjom litter as possible. When 
thus finished the frame and lights are placed upon it ; as 
soon as the violence of the fermentation has diminished 
mould is put in; and when tho latter lias acquired a 
proper temperature tho plants are introduced. Instead of 
mould, rotten tau, or leaf mould, or sand is spread over 
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the surface of the bed when pots contaming seeds or cat< 
tings ore to bo plunged. 

As soon as tho heat of the bod begins to decline a lining 
of fresh materials must be applied. This, however, may 
be composed of substances that have not undergone any 
previous fermentation, and may consist of fresh stable- 
dung, merely shaken up as it is placed against the sides of 
the bed, or of gross mowings, or of leaves, or of a mixture 
of Bucb substances. It sometimes happens that, notwith- 
standing every precaution as to its formation, a hotbed 
will beooino too hot lor plants or seeds that may have* been 
placed above it. In this case the only remedy is to remove 
tho plants until the bed has been remade, with tlie addi- 
tion of some materials tho fermentation of which is slower 
and less violent. Gardeners sometimes attempt to avoid 
the trouble of doing this by piercing tJio sides of the hot- 
bed with holes for the egress of heat ; but this is seldom 
an efibctual i*emedy for the evil. 

HOT'HOUSB, in horticulture, is a structure iu which 
exotic plants are cultivated under circumslaiices approxi- 
mating as closely as possible to those under which they 
naturally exist ; or it is used for accelerating the produc- 
tion of flowers and fruits of eitlier indigenous or exotic 
plants. Hothouses appropriated to the latter purposes 
are very frequently iinniied forcing-homes. 

The priiicipics by which tho construction of hothouses 
must be governed have reference to tlio tljree gi*eat agents 
in vegetation — lioat, moisture, and ligiit. 

With regard to heat the building must provide for a 
Hufllciciit amount to raise the interiiul t<*mperature of tho 
house from that of the lowest degree of external air 
that occurs in this climate in that of the highest which 
prevails for any length of time in the countries of which 
the plants intended to be introduced are natives. 

Moisture is of very great importance, and a duo propor- 
tion of it is frequently more diihcult to maintain iu the 
atmosphere of the house limn heat, and more so under some 
inodes of heating than others. It therofuru follows that, 
as all applications of firc-ljeat have a ten<l<'ncy t<» produce 
too great a degree of dryness, that mode is the best for the 
growth of plants whieli allows the greatest quantity of 
vapour to remain uncondensed in tho atmos))lierc of tho 
house. 

Some tribes of exotic plants, natives of tlic torrid zone, 
are adapted for existing under a very dry atmosphere. 
Instead of developing a thin expanded foliage, they form 
thick succulent masses, which no degree of almospUeric 
dryness seems to injure. Plants of such a nature neces- 
sarily require a diy stove, lu tropical countries the air is 
saturated witli moisture during the night, or at least it is 
but very rarely otherwise iu the open air. But if due pre- 
cautions bo not taken, and temperature only is attended 
to, without regal'd to moisture, a degree of dryness will 
prevail at night in hothouses which is double that of tho 
tropics duriug the day. Artificial heat having therefore 
this excessive dosiemting tendency, the necessity becomes 
obvious of adopting such modes of construction and heat- 
ing 08 will afford the best means not only of supplying but 
of maintaining moisture ; for vapour may be. raised till tbo 
air of the house is at the point of saturation, and yet 
causes may operate so us to occasion a speedy cuudonsatlon 
ami a consequent dryness. 

Light cannot bo admitted too freely into hothouses. 
This will appear evident from the circumstance of tho most 
transparent medium that can bo used reflecting a great 
proportion of tho sun’s rays when they impinge obliquely 
on its surface. Althougli this is now generally acknow- 
ledged, and althongh in cloudy weather great advantage 
will be derived from a roof rendered as transparent as pos- 
sible, yet the generality of tropical plants do not thrive in 
bright sunny weather when placed near the glass of a hot- 
house in this climate, and a screen of netting is necessary. 


With regard to tlie means of supplving artificial beat, 
the old system of using brick flues has been to a large 
extent superseded by that of hot water. Hot-wator pipes, 
once fitted up, require no repairs for many years ; whereas 
the brick flues bad to be frequently broken up iu order to 
clear out tho soot By hot water the distribution of heat 
can also be better regulated, and the uniformity of tem- 
perature bettor maintained, than by any other known 
means. The methods of heating by hot water are various, 
and steam, forced through pipes, has also been extensively 
ustni as a heating agent. With respect to tho maintenance 
of moisture, tlie hot- water system, in which the pipes are 
level or nearly so, presents several advantages over other 
methods of heating. 

Various modes of ventilation are in use. Ventili^ting 
apparatus should be so contrived as to be cfiective in pre- 
venting excess of heat ; bnt at the same time it should bo 
perfectly at command, so that when requisito it may bo 
employed in tho most limited degree. No method should 
be Anally adopted until it is put to the test by trying 
whcBicr, under any agitation of the external air, a candio 
will burn steadily inside if placed near the apertures by 
which the air is admitted when they are closed. 

Ill all forcing-houses tanks should bo placed for supply- 
ing water of a temperature more suitable to tho nature 
of the vegetation than that from a pump out of doors. 
Nothing can be more injurious tlian cold water applied to 
the roots and tops of tropical plants, or others in a forcing 
state, under a high temperature. The rain and dews 
which supply tho plants of warm climates cannot be much 
below the mean temperature of tho climate ; and if only 
equal to the minimum, still It would be between 20“ and 
80“ above that of spring-water in Britain. 

Hothouses may be classed under four different heads 
— namely, the dry stove, the damp stove, the bark stove, 
and the forcing-house. 

The (hy stovc^ ns tlie name implies, is used for tho 
cultivation of plants wliich do not require much water, 
snch as tho different species of Cactus, some Euphorbias, 
and other succulents of like habits. Tho temperature of 
such a liouKO during the winter months should never 
exceed 65“ Fahr. No water should ever be given at that 
period, unless the plant shows signs of suffering from want 
of it. In spring, or cai'ly in summer, most of the plants 
will show an inclination for growth, and then they may be 
watered about twice a week. During summer fires may 
bo discontinued, and plenty of air given in fine weather. 

Tho damp stove requires treatment of an opposite 
description. Instead of being kept dry its atmosphere 
should be always excessively humid, except in the winter 
season, when the sky is generally cloudy and the sun's 
rays weak. Various methods are adopted to keep the 
atmosphere in this saturated state. When the house is 
heated with common smoke-flues tlio most simple way 
is to throw watiT frequently upon them, and also upon 
the passages and other places from which it will evaporate, 
and thus surround the plants with a moist atmosphere. It 
is a very bad plan, but one too often practised, to water 
at random— giving all the plants almost an equal sliare, 
rcgai'dless of their different capacities. Some require a 
very abundant and constant supply, while others will 
almost live on the atmospheric moisture vrliich sun'ounds 
them. Another thing to be attended to in the treatment 
of this stove is tho placing of the plants. They must be 
regularly looked over, tied up, and kept clear of each other; 
tlie gardener elevating some, depressing others, and giving 
tho whole not only , enough room, but also a natural ap- 
pearance. Tho temperature should bo iu winter 66“ or 
60“ Falir.; in spring it may be gradually raised to 70“ ; 
and during fine weather, in the middle of summer, fires 
may be discontinued for about three months, but tbe ther- 
mometer should never bo allowed to sink lower than 60“« 
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The hark t^ove^'when it is of largo dimensions, consists | 
of a pit in the middle of tlie house surrounded by a brick ' 
wall, leaving as mucli room round the sides as will form a 
passage to walk in. The pit is filled with bark (commonly 
nailed tan, from its having been used previously by the 
tanners), and after being allowed to sink a littlo and fer- 
ment, the pots containing the plants arc plunged more or 
less deep, as prudence may suggest. A bark bed is found 
useful in the cultivation of all those kinds of plants which 
are gi*own in the damp stove; orchidaceous plants, for 
example, succeed admirably in this way. The treatment 
of it, so far as the temperature, waterings and syringing 
are concerned, is precisely the same as for the damp stove. 

The only other hothouse distinct from those already 
noticed is the forcing-howte. Sec h’ouciNO. 

Hothouse plants are peculiarly liable to the attacks of 
insects. The most common kinds are the grecii-fiy, thrips, 
red-spider, brown-scalo, and mealy-bug. The first of 
these is easily conquered by fumigating the honso with 
tobacco, or syringing the plants with an infusion of the 
same substance. The best remedy for the thrips and red- 
spider is to syringe well and keep the house very moist 
and warm, as those insects cannot live in excessive mois- 
ture; a little of the flour of sulphur shaken upon the 
leaves will also destroy sucli pests. The brown-scale and 
mealy-bng are the worst of all that infest plants in hot- 
houses. Various substances arc used to destroy them; but, 
after all, the best and surest remedy is to wash them ofF. 
I'liis is perhaps ratlier difficult where those intruders arc 
numerous, but after the plants are once clean it is not 
a difficult matter, with a little attention and diligence, to 
keep them so. 

HOTELS tlie tenri a]j])Ued to an inn or place of tem- 
porary accommodation for travellers. It is derived from 
llio French Itotel or hdtdki'ie ; but in that country it is 
not exclusively applied to liouses of public accommodation, 
but is also used to designate the town residence of a great 
personage, as the word inn in England was once applied 
to the city residences of distinguished individuals. The 
inns of ancient times were generally only suited for the 
humbler classes of travellers, and at many refreshment 
was gratuitously distributed to poor wayfai'ers. With the 
introduction of Christianity the duties of hospitality and 
the claims of religion for a long period rendered inns un- 
necessary — more especially when monastic cstiiblishinents 
became general. 13ut with the advance of civilisation and 
the consequent increase in the number of travellers, it be- 
came desirable to establish places where food and shelter 
could be •jmicured and paid for as a matter of business. 
Heneo the origin of the modern inn, which, in England 
especially, soon attained to a position of rospectability 
and importance. A good idea of many of the old Lon- 
don inns is given in “The Curiosities of London,” by 
Timbs ; and descriptions of the English inns of the last 
centnry are met witli in the writings of .Johnson, Goldsmitli, 
Fielding, and Smollett. They have also been celebrated 
in elegant prose by Washington Irving, and in many of 
Dickens^ works there are laments over their departed glories. 
The great changes effected in travelling by the introduction 
of railways have resulted in many of the good old-fashioned 
English inns being converted into or superseded by hotels 
— buildings of a much more pretentious character. In 
fact, soino of the more recently erected, such as the Grand, 
Grosvenor,*’ Langham, and Midland, in J.ondon, and the 
Grand Hotel at Brighton, are quite palatial structures, 
several of them being among tho finest buildings in the 
metropolis. All of those mentioned were built and are 
managed by companies, and as regards accommodation are 
at least equal to most of the magnificent continental hotels. 

In the United States the hotels or boarding-houses are 
W some preferred to private houses as places of residence. 
They are conducted somewhat on the continental plan — 


t.e. the meals are supplied In the tahU-~d'h6U style at a 
common charge, including everything but wines and spirits. 
Blany of them are very splendid establishments, and con- 
tain from 180 to 800 rooms each. 

The law with respect to English hotels and the liability 
of inn keeper s is laid down in tho article Inn. 

HOTTENTOTS, an aboriginal race of people found 
chiefly in Cape Colony, but believed t-o have spread, during 
their early nomad life, over a great part of the south- 
ern table-land to the sea on thd west, and to a limit 
not well deflned on tffe oast. They consist of various 
tribes, as Koranas, hill and lowland Damaras, great and 
little Namaquas, Griquas, Lchayas, and others. Many 
of them have been civilized by the various Christian mis- 
sions, and have adopted a settled way of life. They are 
usually of low-set, spare forms, of a yellowish pale olive 
colour, with higldy projecting cheek-bones, flat noses, wide 
nostrils, thick lips, narrow pointed chins, and woolly hair. 
Wlien tho Dutch first settled at the Capo they amounted 
to about 200,000 ; but the hard usage which they have 
mot with both from the Dutch boers and their own coun- 
trymen have very much thinned their numbers, and also 
led to intermixtures w'hich have destroyed the purity of 
their race, and made it almost impossible to recognize their 
original features. Of tliose still living in tlio colony very 
few understand tlie Hottentot language; all the rest out- 
side the Christianized families use a kind of Duteii jargon. 

Tho language of the Hotlcnluts is a curious and interest- 
ing study ; many of tho names of animals of tho sea, and 
many other natural objects, arc formed from an exact iini- 
latioii of the cries of tlie animals, the noise of the waves, 
&c. ; and the })roniinciation of a great many of their syllables 
is attended by various peculiar clicking noises made by 
suction with the tongue, teeth, and palate, unknown in tho 
mode of spcccli of any other people, tribal Kafirs excepted, 
and which it is extrimiely diflicult for anyone but a native 
to acquire. The click is made to serve for inflexion and 
ornphasis. Wliat was formerly called the country of tlio 
Hottentots is now comprised in the northern divisions of 
Capo Colony. 

Hottentot, or IlUtteniiit, Is Dntcii for a quack or a gabbler, 
and probably is due to the peculiar clicks and snorts above 
referred to. Tho savages, however, call themsolvus Khoi- 
A'^o*(“nieri i»f men”); and tho inferior race, whom wo 
pall Jiusliineii or Bosjesmcii, they call and account 
them less than dogs. Tlu? great autliority for these races 
is the learned Dr. Tht*opiiiUi8 Hahn, who was reared 
among them (and the Zulus), and in a fortunate hour 
was appointed, by tho iiiflueiico of Sir Bartlo Frore, to 
the chair of philology at tho University of Capo Town, a 
professorship which has the special duty of investigating 
the native tongues and manners. In 1882 Dr. Hahn pnb- 
lished “ Tsuni jj Goam, an Account of the fhipromo Being 
of tho Khoi-Klioi,” as yet the most valuable account of 
these races. (The sign || is an endeavour to indicate tho 
lateral click of tho tongue occurring in the Hottentot 
pronunciation.) 

Now although the Khoi-Klioi look down so loftily on the 
S*\, Dr. Hahn shows from tho structure* of their languages 
that in all jirobability tho two wrerc originally one folk — 
tho Sn having remained mere hunters, while tho Khoi- 
Klioi have led a pastoral and agricultural life. The de- 
graded Sa speaks a tongue scarcely intelligible to one of his 
own kind from a distance, while the Khoi-Khoi dialects 
differ hardly more nniong tlieinselves than our own varie- 
ties of English. The Khoi-Khoi,. tho mucli older tjrpo 
of speech, has monosyllabic roots ending in a vowel, arti- 
culation being uccomidished by pronominal suffixes. The 
Sd dialects, on the contrary, have no such formative ele- 
ments; their roots are polysyllabic, and their whole tongue 
seems in violent phonetic decay. Still Dr. Hahn considers 
that this broken language stands to the more Intelligible 
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toDgne (if the Khoi-Khoi in quite as close a relation as our 
modern English to the pure Sanskrit ; only that English, 
though grammatically broken, is a far richer and more 
powerful speech than its original, while the stale of the 
Bushman's speech is one of decay alone. 

The Khoi-Ehoi have n very perfect decimal system of 
numbers ; the Bushmen scarcely get beyond two or three, 
though they have the words in their tongue for higher 
numbers. The Khoi-Klioi name all the boys after their 
mother, all the girls after their father. One thing is very 
extraordinary as an analogy, 'flic special function of 
milking the cows is reserved for the eldest daughter — she 
is tlio milker. Now our word davfjhter is the Greek 
thugater and the Sanskrit duhiiar (duh^ to milk), which 
has precisely the same meaning — that of the milker. 

The supreme being of the Uottentots is Tmni || Goam 
or Tiui II Goah, Ho is the god of thunder, of lightning, 
of hail and rain and sunshine, prayed to in every emer- 
gency, and relied on with touching confidence in every 
difficulty, as all liustworthy travellers report. Yet he is 
only a deified niediciiie-man, a sort of quack doctor, with 
a broken knee, we are told (Appleyard, ‘"Kafir Grammar;” 
Moffat, “Missionary Labours in South Africa,” &c.) Dr. 
Hahn himself has eoUcctod much mythology on this ex- 
traordinary subject, attributing the sore knee or broken 
knee to wrestlings with other heavenly powers, which may 
be compared to Jacob wrestling with the angel, &c., but 
he also discovered the explanation. I'hc word Tsui moans 
now sore or lame, and || Goah means kjice. But Tsui also 
means hlood-red, and 1| Goab comes from goa^ to walk; 
hence it indicates not only the knee as a great agent in 
walking, hut also has the meaning of the appruacJicr. It 
is in this sense that yoara means the dawn, tlie approach- 
ing day. Tsui |i Goab, lliereforc, moans hlood-red dawn 
in truth, tliongh tho more common meanings of its cum- 
pononts make It in eveiy-day speech bear the sense of 
lame knee. Once let tho Su]n'eme Being be called Ijimo 
Knee, and stories of course naturally arise to explain the 
lameness. I.ct us not, moreover, look lightly on tho Blood- 
ied Dawn as a poor name for the Supreme Being ; for nrc 
have to consider that tlie Sanskrit Dgaus^ the Greek J^cus, 
tho Latin Ju(^piter\ and the French l>ifu mean simply 
tho bright sky. I’ho enemy of Tsui || Chiab is Gaunab, or 
night, sleep, and death, with whom he wages perpetual strife 
with alternate victory and defeat. 

HOT'TSNTOT’S BREAD is the name given at the 
Cape to a plant also known as Elephant’s Foot (Tesindi- 
naria d€phantipe8\ one of llio This 

plant is nearly allied to the yams, but the large rounded 
root-stock is aboveground, and is <rovered with a thick 
bark marked with angular projections, which has been 
likened to the shell of a lorluist', hen<‘e the generic name. 
The largo amount of starch conlaiued iu the root-stock 
afforded food to the Hottentots. Tbc stem is slender and 
climbing, with small leaves and inconspicuous dioecious 
yellow fl^owers. This plant was first introduced iu 1774 ; 
it is occasionally cultivated, and succeeds well in a mixture 
of turfy loam and peat. When nut growing the root-stock 
should be kept dry. 

HOTTO'NJCA* a genus of plants hclongiiig to tho order 
PRIMULACR/EC. OiMJ spociCvS, JfoUouui is a 

native of Great Britain in ponds and ditches, and is called | 
the water-violet. The finely-divided leaves arc submerged 
and grow in tufts ; the flowers rising above the water are 
of a pale pink colour. It is a singularly beautiful plant, 
and is often cultivated. Tho genus differs from Primula 
in having tho five valves of the ripe fruit connected at tho 
top as well as at the base. 

ROlJGHTON-IiE-SPBING, a town in Durham which 
has very much increased and improved of late years. It is 
7 miles north-east of Durham, and is in tho centre of a 
very populous district of villages. The inhabitants are 


chiefly engaged in the mughbonring coll^ries, but there are 
also an iron-foundry, several breweries, and brickworks. 
The town w'os long tho residence of Bernard Gilpin, the 
Apostle of the North. Tlie population of the parish iu 
1881 was 28,104; of the town, 6041. 

HOUND (German, kund) is a term generally applied 
to dogs of chase, and most strictly to those which follow 
their prey by the souse of smell. Nevertheless it is 
^lopulai'ly applied to such as hunt down gamo by sight, 
as tho Scottish deerhound and the Gkeyiiound or gaze- 
hound. [Sco also Bkaglk, Bloodhound, Uarkiek.] 
Our ancient breeds of hounds have merged into lighter 
and swifter races. Of these the FoxnouNi> takes the pre- 
eminence in speed, vigour, and cndui'ance. It is tho old 
southern hound crossed W’ith the greyhound. The s^^ag- 
‘ hound proper is now extinct, foxhounds being used for 
stag-hunting. Tho otter-hound closely resembles the old 
southern hotiud. Its coat is thick, rough, and wiry. It 
is not common, being generally superseded in the sport of 
utter-hunting by foxhounds. 

HOUND is the name given to a genus (Mustclus) of 
small sharks, one species of which, the Smooth Hound 
{Muslelus vulgaris^ occurs on the British coasts. The 
hounds are bottom fish, living principally on molluscs and 
crustaceans. The teeth arc small, fiat, without cusps, 
and arranged like a mosaic pavement. The first dorsal 
fill stands nearly midway between the pectorals and tlio 
ventruls; the second dorsal is only slightly smaller than 
the first; the caudal is short and has no pit at its root. 
The spiracles are small. Five species are known, two of 
which are. Eurojiean. The British species attains a length 
of 3 feet ; the body is of a gray colour, with small whito 
spots on the upper surface. 

HOUND'B»TONGUE. See Cynoolosisum. 

HOUR. HOUR-ClRCLE» HOUR-LXNE. Tho 
first word means tin? twenty-fourth part of a day, by what- 
soever revolution the day may be measured. In angular 
measure it signifies the twenty-fourth part of a complete 
measure, or 16 degrees, the entire circle of revolution 
counting as 3G0 degrees. The division of the day into 
hours is very ancient. It was probably known to tbe 
Babylonians and I^gyptiaus, and from them derived by the 
Greeks and Romans. They, however, only confined their 
division to the natural day — while the sun was above the 
horizon— wdiich they divided into twelve parts. Conse- 
quently the length of the hour constantly varied ; but tho 
system, with tho addition of a similar division of the night, 
continued till about tbe fourth century, when the plan of 
reckoning twelve hours from midnight to mid-day (a.m.) 
and from mid-day to midnight (p.m.) was adopted. All 
European countries commence the day at midnight, and 
since 1st January, 1886, the day at tho Royal Observatory, 
Greenwich, has been reckoned as from 0 to 24 hours, the 
previous distinctions of a.m. and p.m. being dispensed with. 
Astronomers had long been in the habit of using a similar 
division of the day. The Chinese hour is twice the length 
of ours, for in China there are but twelve hours for day 
and night together. 

Jiour^circle * — ^Any great circle on tho B])here which 
passes tbrougli tho two poles is called an liour-eircle, be- 
cause the hour of tho day is known when that circle of the 
kind mentioned is ascertained upon which the son is for 
the time being. But tbe two semicircles iutn which the 
poles divide such a circle belong to diflerent hours, and are 
twelve hours asunder. 

The hour-circle of the equatorial telescope is a circle 
divided into the twenty-four hours of right asamsion, and 
mounted at tho lower end of the polar axis. It bears two 
veniicrs fiush with the graduation. The upper one is fixed 
to tlie stand, tho lower one tunis with tho telescope. When 
I the telescope is in the meridian the two coincide. The 
circle is movable, and is adjusted before tbe observation, 
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■SO that the fixed vernier is true for the local sidereal time^ 
marking the right ^cension of the part of the celestial 
sphere in the meridian. The hour-circle is then ciarried 
round by the clockwork of the equatorial, and the movable 
vernier shows the right asccusiuii of any object which may 
be upon the cross-wires of the telescope. 

Ihe JTour-ltfies^ of a dial are the lines on which the 
oliadow falls at differont hours, and arc the intersections 
of the hour-circles with the plane of the dial. lu the 
times preceding the common use of clocks the science of 
dialling was of considerable importance, and many works 
were written on the subject, in which the forms of such 
instruments were varied without end, as wero also the 
methods of constructing them. 

.^ovr-am/le is the astronomical term for the angular 
•distnnee of a heavenly body from the meridian. 

HOUR<^IiASS, a glass instrument for measuring in- 
tervals of time. It consists of two bulbs of glass, united 
by a narrow neck, with a hole communicating one w’itli the 
-other.^ One end is pnrtly filled with fine sand, of suflicicnt 
•quantity to run through the neck into the other end in a 
given time — ^au hour if it is to he an hour-glass, a minute 
if a minute-glass. Hour-glasses, or at least instruments 
on the same plan, w'cre fomcrly much used in churches 
to check the length of the sermon. 

HOUSE. The degree of comfort exhibited in the 
arrangement of tlie house is one, and a very important, 
characteristic of a nation's degree of civilization; and 
we may mark the progress of tin's civilization in its suc- 
cessive stages from a nido condition to a high slate of 
perfection by studying the architecture of a people as showni 
in their ordinary dwellings. For an account of the archi- 
tecture of the ancients see tlio articles Guler Auciiitkc- 
TURK and lioMAN Architkctuiik. 

'J’hrcc centuries ago English houses were constructed in 
a very different manner from those of the present century. 
The chief^ materials were wood and plaster, and a common 
hut peculiar feature was the projecting upper floors. The 
internal arrangement was adapted to the wants of that day, 
and the external architecture had often a picturesque ap- 
j)(‘arance, as was clearly seen in the street of “Old London” 
carefully reproduced at the Health Exhibition of 1884, 

Every convenience which ingenuity can contrive is now 
found ill the numerous minute arrangements and details of 
English houses, even of those which do not belong to the 
wrenithy class. Those luxuries which tlic ricliest nobles 
could not formerly procure at any price are now at tlio 
command of every man of a moderate income. We arc, of 
course, here speaking of really well-built houses; for of 
late years the demand for “ genteel ” villa rcsidene^.8 in the 
suburbs of London and olhel largo and prosperous towms 
has become so great, that speculating builders have been 
induced to erect houses of tho very worst description. 
They are generally showy, but built only to soli, and mainly 
of a very unsubstantial character. The houses in tho Scotch 
cities and towns are built in what are called “ fiats,” com- 
municating by a common staircase, and each flat or storey 
containing accommodation for one or more families. 

The houses of tho poorer classes are too often negligently 
built. In their construction economy, convcnlenco, and 
a wholesome ventilation should bo mainly kept in view, 
and these may be united with as much picturesque beauty 
as the nature of the materials will admit of without in- 
creasing the expense. In cottages of two storeys the upper 
should bo warmed by a flue from. the fire in the lower ; in 
order to effect this the vent ought to bo carried up the 
middle, with its sides as thin as possible. In a single 
■cottage of 12 or 14 feet square, tho conveniences should 
•consist of a common dw(dling-room on tho ground-floor 
and a sleeping apartment on the upper floor, which should 
he partitioned off to separate the sexes. 

The English and Scotch cottages differ in their external 


appearance and arrangemeiiL Tho walls of the old Eng- 
lish cottage wore formed of clay, mud, or turf, kept 
together and strengthened with upright pieces of wood and 
with wooden braces; the roof was steeply pitclied. In 
order to keep the walls dry, the caves of the roof were con- 
tinued downwards beyond the top of tho wall and projected 
from it. ^ The chimneys, which formed the main stivngth 
of tho building, were generally carried up singly in one or 
both ends of tho building, and for the most port they pro- 
jected on tlie outside of the wall. Tlio roof was covered 
with straw, reeds, or s1a*e. The front walls being low, tho 
windows were made much longer than high, and tho long 
lintel, or head part of the window, was supported by one 
or more upright pieces called mnnnwns or muUions, 
The frames for the glass revolved on hinges with an 
upright axis, and were glazed in borders of lead stiffened 
by cross pieces of wood or iron, called saddle-bars. Tho 
best English cottages of recent construction are built of 
brick and covered with slate. The use of these materials has 
changed the clifiracler of this class of dwellings ; and the 
progress of sanitary knowledge has led to tho introduction 
of miinerons iinproveiyicnts in their internal arrangements. 

As the French and Italians of the middle classes do not 
generally live in separate houses like the Englisli, hut, like 
the Scotch middlo c]uss(‘s, on floors containing a scries of 
rooms, it follows that, tlio arrangoment of their houses 
differs from that of tho English. The staircase, ns in 
public chambers, is common to each floor. The rooms 
communicate with each other, anil generally with a pass- 
age or balcony on one bide ; chimneys are rare, stoves tieing 
most cointnonly used to heat the rooms. 

The Spanish houses are very spacious; they have large 
courts in tho interior, and arc formed with galleries round 
the inside of the quadrangular courts ; families occupy the 
separate floors, us in France and Italy, The houses in 
many parts of Germany approach nearer to the English in 
their nrrangenumt than do the French and Italian houses. 
Ill many places the houses arc a framework of wood, and 
the interbllees are filled with unbaked bricks and are 
plastered with clay. The mode of heating them in Ger- 
many and Switzerland is princjj»ally by stoves (Ger. o/t'w), 
whieli, in flic licit (*t houses, are so arranged that tho 
sen^nnt feeds the fire withont entering the apartment 
which is heated by it. 

HOUSE, LEf^Al. DEFIEITZON OP. “ An Eng- 
lishiiian’s house is his castle ” is a well-known proverb, and 
the saying is so far fruo that no house can' be legally 
broken into unles.s the inmate be charged with a criminal 
offenee. A debtor for whoso arrest a warrant has been 
obtained may shut himself in his house and defy the 
bailiff as long as he ph*ases. At all events, under no 
circumslanccH must the latter use force to obtain admi.s- 
sion; if, however, lie can once get in— by any triidc or 
stratagem ivliatever — he eannot be turned out. In Scot- 
land the law is very liiffercnt, for there an order may be 
jirocnred from the Court of “Queen’s Keys,’ and a man’s 
house forcibly entered for debt alone. 

In defending Ids bon.se against trespa.s.sprs and thieves a 
man must use no more force than i.s necessaiy', allliougli in 
extreme cases even killing the intruder is ju.stifiable. Tho 
offence of assaulting a man in his own house — which is 
always looked upon as more serious than a common assault 
— is in Scotland called hnimmeken or hamesuckeH^ but 
in England there is no pceuliur name to (listingnish it from 
other assaults. For the law relating to housebreaking, seo 
the article on that suliject. 

HOUSE OF COMMONS and HOUSE OP LORDS. 

See Parliament. 

HOUSEBREAKING and BURGLARY. The de- 
rivation of the. word burglary is uncertain. The offence of 
burglary at common law is defined to be “ a breaking and 
entering the dwelling-house of another in the night, with 
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intent to commit some felony within the same, whether 
such felonious intent be cxccutod or not.” By 1 Viet. c. 
8fi, “ night-time ” is declared to bo from nine o'clock in 
the evening till six o'clock the next morning. By dwell- 
ing-huuHo is meant ilie actual and personal residence of a 
man. If a dwelling-house is feloniously entered at any 
uti)or time than in the night-time, the offence is simply 
housebreaking. Burglary is now only punishable by penal 
servitude for life, or jfor not less than three years, or im- 
prisomnont for a term not exceeding two years. 

In Scotland the term burglary not a nomen jurin, hut 
housebreaking is deemed to be the worst aggravation of 
tiieft, and is committed whenever the security of a house 
has been overcame with intent to steal, however mean and 
fragile the cdi&co may be, and whether it be a dwelling- 
house, a stable, an oilice, &c. It is sufficient to constitute 
the offence that entrance has been obtained by raising a 
closed or partly open window, by the use of a false key or 
the unauthorized use of the true one, but not by entrance 
by an open window close to tins ground, or by a door 
standing on the latch. Housebreaking with intent to steal 
is an indictable offence; theft by hoiisebreaking is still 
capital, but in practice is now restricted to an arbitraiy 
punishment. WJiero the entry is made by connivance with 
servants or others within tho house, all concerned are 
guilty of housebreaking. 

ROUSB-CARliS of Canu’I'ic the Ureal may be taken 
as tho first representative of a standing army in England, 
later on imitated by Henry Vll. in his 'I'eonieii of the 
Uuard, and by tho 5000 guards which were retained by 
CbarloH II. out of the large parliamentary standing force, 
and thence developed into our pn^seiit army constitution. 
Canute's house-wrls or thinynien were all Daucs at first, 
but as he grow in favour with his new subjects he per- 
mitted Englishmen also to enlist. The total force was al^ut 
8000, atnl was kept up avowedly as a nucleus available at 
any iinmicnt for tbn formation of u large army around it. 
They were a magnificent picked body, clad in heavy mail, 
had javelins to hurl at an advancing foe, and carried groat 
two-handed axes for close combat. In pitched battles 
they were almost invincible, never fearing to moot two 
against one ; but in gimcral warfare they were a somewhat 
unwieldy force. Harold experienced this in his Welsh 
expeditiou in 1003, and armed them in lighter fashion 
during tlmt campaign, with the best results. The last 
uppearaiice of the hoose-carls was at tho battle of Senlac 
(Hastings), and it is most significant that while other parts 
of Harold’s liastily assembled force arc spoken of after tho 
battle, not one word exists to show that a single “ axe- 
man ” escujted. It is probable that they one and all fought 
to tho death. 

HOUSB-FLY. SccFi.y. 

BOUSBKOLD TROOPS are those troops whose 
especial duty it is to attend the sovci cign and to guard 
tho motropolis. These forces compriso three regiments of 
cavalry, viz. the 1st and 2iid Life Guards and the Royal 
iiorsR Guards ; and threo regiments of Foot Guards, viz. 
tho Grenadier, Coldstream, and Scots Guards. 

HOUSR-XiEBK or SBMPERVl'VUBK (Lat, always 
living, from temper and vivo, on account of its tenacity 
of life), a genus of plants bolonging to the order Cuas- 

StTLACK^ 

Tho Common House-leok (Sempervivum tectorum) was 
originally a native of Alpine and snb-Alpine regions of 
Central Europe, but it has now found its way to the tops 
of old walls and the thatched and tiled roofs of the houses 
of nearly all the countries of Europe. Its succulent leaves 
are disposed in rosettes. It is perennial, and flowers in 
.Tuly. This species is remarkable for the change its struc- 
ture undergoes by cultivation. The common house-leek is 
used, both internally and externally, as a popular remedy 
for uiauy diseases. Its general growth on the roofs of 


houses seems to have arisen from the belief that it had the 
power of averting the influence of lighting from buildings. 
On ibis account it is also sometimes called the Thunder 
dant. 

The Clammy House-leek (Sempervivum glutinotum) is 
a native of Madeira. The fishermen of Madeira are in the 
[mbit of using this species to rub their nets, which are, 
however, previously steeped in an alkaline solution of some 
kind. They are said to endure as long as if they were 
tanned. 

Houso-lcek is distinguished from its near ally, Stonecrop 
(Sedum), by having about twice the number of petals and 
stamens, and by the hypogynons scales being lanchiate. 

HOUBSUBPIDBR is the name given to two species 
of SriDEiiR, which are commonly found in houses. Tj^ese 
two species, Tegenaria domettica and Tegenaria dvilis, 
belong to the fiimily 'Agelenidie. They are both large, 
long-legged s]>ider8. Their web is placed in the comers 
formed by roofs, walls, &c. ; it is large, of close textm%, 
and more or less horizontal, attached by its edges and 
strengthened by many fino threads given off to adjacent 
objects. It commnnicates with tho spider's den, a short 
tubular cell, open at both ends, and placed in the obscurest 
corner of the web. Spenser’s dcsci'ii>tion applies well to 
the webs of these spiders ; — 

** Enwrapped in fuwle smoke, and clouds more black than jott.*’ 

They are generally adorned witli bits of plaster and other 
nibbish. 

The female Tegenaria domettioa is five-eighths of an 
inch in length, that of Tegenaria cinilia is a little less than 
half an inch ; in both cases tho male is smaller than liis 
partner. Tegenaria civUit is knovrn to moult nine times 
and to live four years, the female producing many broods. 
(Staveley, British Spiders.”) 

BOUS'SAB, the name of the native police raised and 
organized by Captain Glover at I-Agos. They had long been 
celebrated on tho Gold Coast, but their merits became 
best known in England in connection with the Asbontee 
War of 1873. They ore fine soldierly men, capable of 
much hard work, and can Im disciplined to a high state of 
perfection. Houssa is a Vast country of the Soudan, or 
Western Central Africa, watered by the Niger in that port 
of its course where it is known as the Quorra ; and the 
Houssa language, like French, is a cosmopolitan tongue, in 
which tinders of many conn tries in Africa are accustomed 
to converse. The Houssos are Mohammedans in religion, 
but have retained many pagan customs. 

BOVSDBNT* ROGER OF»a fine old English chronicler 
attadied to the household of Henry II. in some capacity of 
treasurer connected with minor ab^ys and their royal dues, 
was also professor of tlieology at Oxford. His chronicle 
was chiefly written under Richard of the Lion Heart, and 
breaks off at the third year of John, 1201. It is in Latin, 
and is easily accessible — the Chronica liogeri de Hovedene 
fonning part of tlie magnificent Rolls Series. It is in four 
vols. 8vo, edited by Professor Stubbs (London, 1871). 
The first part of Roger's chronicle, beginning with the year 
732, is really duo to Benedict of Peterborough, under which 
name the king's treasurer, Bishop Richard Fitz Neal, wrote. 
It professes to continue and complete Bede's History. Roger 
of Hoveden is of high value for Henry IL's time, but for 
that of Richard and the first years of John he is really 
admirable. No circumstance is too trivial for bis pen, and 
in tliis garmlouB diffuseaess many touches are preserved of 
priceless worth to us, with which better authors would 
have disdained to cumber their work. 

HOWARD. ADMIRAL CHARLES, son of William, 
Lord Howard of Effingham, and grandson of Thomas, second 
duke of Norfolk, was bom in 1586. He succeeded to his 
father's title in 1573. After seeing much service by land and 
sea, ho was appointed in 1585 lord high-admiral of England, 
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and had the command of the naval preparations mado | 
against the SpaniBh Annada in 1588. He acquitted him- ' 
self of this most weightj charge with signal prudence, skill, 
and bravery. In 1596 he was joined with Essex in the 
expedition against Cadiz. For this service Lord Howard was 
created Earl of Nottingham. In 1601 he suppressed the 
ill-concerted rebellion of the Enrl of Essex, whom ho took 
Into custody. Under the reign of James I. he was em- 
ployed m several distinguished capacities. He died at the 
advanced age of eighty-seven, 14th December, 1624. 

HOWARD, JOHN, the philanthropist, was bom 2nd 
September, 1726. His fatlier was a London tradesman, who 
left him in possession of a handsome fortune. In 1756, in a 
voyage to Lisbon, which he was desirous of seeing immedi- 
ate^' after the great earthquake, he was captured by a French 
privateer. The sufTerings which he endured and witnessed 
during his confinement struck deep into his mind. The 
impression was renewed in 1773, when, as sheriff of Bed- 
fordshire, he had charge of the prisons of the county. In 
tliat year he visited, in two journeys, most of the gaols of 
England, and accumulated a large muss of Information, 
whicli, in March, 1774, ho laid before the Honse of Com- 
inouB. Once actively engaged, ho became more and more 
devoted to this benevolent pursuit, and made many jour- 
neys at home and abroad in order to collect information. 
The first fruit of these labours was a quarto volume, 
entitled The State of the Prisons in England and Wales, 
with some l^rciirninary Observations, and an Account of 
some Foreign Prisons” (1777). 'J’Jie House of Commons 
seconded his views by the introduction of a bill for the 
establishment of liouses of correction. Howard, in 1778 
and 1779, made other journeys on the Continent and in 
Great Britain. 'J’ho results were published in 1780, in 
an Appendix to the State of the Prisons in England and 
Wales,” t&c. In 1781 and several succeeding years Howard 
continued his tours oil the Continent, and visited most of 
the countries of Europe. 

He returned to England in 1787, resumed his homo tours, 
and ill 1789 published the result of his late inquiries in 
another important voluine, entitled “ Aii Account of the Prin- 
cipal Lazarettos in Karope,&c., with Additional Remarks on 
tlie Present State of the Prisons in Groat Britain and Ireland.” 
The same summer he renewed his course of foreign travels, 
meaning to go into Turkey and the East through Russia. 
He had, however, proceeded no further than tlic Crimea 
when a fever, which ho liimself believed to bo infectious, 
put an end to his life, 20th Jannaiy, 1790. He was burled 
at Cherson. The fullest account of Howard's life and 
labours will be found in the Memoirs of the Public and 
Private Life of John Howard,” by James Baldwin Brown, 
published in 1818. See also Howard, the Philanthropist, 
and his Friends,” by Dr. Stoughton (London, 1884). 

HOVne, JOHN*, an eminent Pm*itan divine, was bom 
17th May, 1630, at Loughborough in Leicestershim, of 
which parish his father was minister. He was educated 
first at Cambridge, where he took his degree of B.A., and 
afterwards at Oxford, where he became a fellow of Mag- 
dalen College. He was ordained in 1658, and after being 
pastor of St. Torrington in Devonshire for several years, ho 
was in 1657 appointed by Cromwell to the office of his 
domestic cliaplain. His conduct in this office was such as to 
gain him the esteem and respect of even the bitterest enemies 
of his party. After the Restoration ho retired to St. Tor- 
rington, but was compelled to resign his living by the Act 
of Unifomiity, and for six years he endured great privation ; 
bat in 1669 be became domestic chaplain to Lord Massa- 
reno of Antrim Castle, Ireland, with whom he remained 
six years. He afterwards, in 1676, became pastor of a 
congregation in Silver Street, London, but was compelled 
to take refuge on the Continent in 1685, settling as a 
tutor at Utrecht in 1686, where he had several interviews 
with the Prince of Orange. He returned to England 


In 1 687, where he died on 2nd April, 1706, His great- 
est work, entitled The Good Man the Living Temple of 
God,” was published partly in 1676 and completed 1702. 
He was also the author of numerous works which for a 
long time enjoyed a high reputation as theological treatises, 
but which have now only an historical value. He was a 
man of pure life and devoted earnestness, large-hearted 
and tolerant in his theology, a broad and deep thinker, and 
one who to the refinements of high culture added the 
social habitudes of a scholar and a gentleman. See ** Tho 
Life and Character of John Howe, M.A., with an Analysis 
of his Writings,” by Henry Rogers (London, 1836). 

HOWE. BICHAHD. EARL, the second son of 
Emanuel Scropo Howe, second Viscount Howe, governor of 
Barbadoes, was born in 1725. At the age of fourteen he left 
Eton and joined the Seveim^ one of the squadron which, 
under the command of Commodore Anson, was sent to inako 
war upon the western coasts of Spanish America. He 
distinguished himself in the West Indies and on the coast 
of Africa, wJiicli caused liis rapid promotion to the rank 
of captain. On the first of June, 1768, ho hoisted his 
flag iti the J£»sex as commodore of the licet destined to 
blockade Brest. In the same year lie married, and soon 
aftomards losing his brother Viscount llowe, ho succeeded 
to Ills title and estate. In 1759 Lord llowe served as 
second in eonnnaud to Sir Edward Hawke, when ho de- 
feated tho French fleet under M. de Coiifians. Peace 
being proclaimed, Howo occupied a seat at the Board of 
Admir^ty for two years, and then filled the important 
ofiiee of treasurer of the navy, and was returned to Par- 
liament for Dartmouth. In October, 1770, ho was pro- 
moted to be real-admiral of the Blue, and commandcr-in- 
chief in tho Mediterranean. On a change of mmistera 
his friends appointed him admiral of the Blue. Lord 
Keppol having resigned liis office, Lord Howe succeeded 
him as first lord of the admiralty. In three montlis ho 
was obliged to resign on another change of the ministry, 
whicli restored Lord Kcppcl. At this time ho was created 
Earl Howe. On the 22ud of Juno, 1790, ho was ap- 
pointed to tho comnmml of the Ghaniiul fleet. On the 
28th and 29th May, and 1st June, 1794, an engagement 
took place in tho Channel between the British and the 
French fleets, when ten of the enemy’s ships were dis- 
masted ; seven were taken, three only rejoined tho French 
admiral, and llowe had the glory of towing into Portsmouth 
six ships of the line. 

Lord Howe's lie^aitli now began to fail ; but notwith- 
standing his infirmities, Jio consented to go in person to 
quell the mutinies that had arisen at Portsmouth, Spithead, 
&C. Witli his wife and daughter he spent tlie rest of his 
life in rotiremont. Uc declined a pension. He died on 
5th August, 1799. 

HOWITZER, a piece of ordnance which differs from 
what is denominated a gun only in its proportions, the 
ratio of the length of the piece to its diameter being con- 
siderably less than that in the latter kind of arm. It may 
be considered as intennediate between the gun and the 
mortar, though it is mounted on a gun-carriage. It can bo 
employed to project solid and hollow shot, loaded sliolls, 
carcasses, and case shot. Being comparatively a light piece, 
the charge of powder is small, and consequently the angle 
of elevation requked is high. 

The liowitzer is used against ti*oops in tho field, in tha ^ 
attack of redoubts or villages, and both in the attack and 
defence of regular fortresses. A small light gun, called the 
Cuehorn howitzer, is also much used for mountain service 
in India, and some heavy rifled howitzers have been intro- 
duced during recent years which promise to be very effective 
in siege operations. 

HOWL'ER (Mycetes) is a genus of American ifionkeys 
belonging to the family Cebidoe, remarkable for the tremen- 
dous howling noise which the males make. Travellers 
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in the gretit South American forests agree that nothing 
can be more fearful than the nocturnal bowlings of these 
monkeys. It appears that the females do not join in the 
noise. The structure by which tlieso creatures are enabled 
to give utterance to sounds apparently so out of all pro- 
portion to their size, is of a vei^ curious nature. The two 
sides or branches of the lower jaw are enormously enlarged, 
80 tliat they form a pair of bony plates descending verti- 
cally from the skull, and, when soon from the side, appear 
fully as large os the latter. Between these is a rounded 
bony case, consisting of the central part of the liyoid or 
tongue-bone, infiated into a thin hollow ball. This receives 
a membranous poucli, which communicates with the larynx, 
and it is by the reverberation of the voice in tho hollow 
space thus formed that it acquires the tremendous power 
to which we have just referred. Tho howlers are tho 
largest and most robust of the American monkeys. Their 
jaws are large and powerful and armed with strong teeth, 
tho structure of which indicates their food to be prin- 
cipally of a vegetable nature. Their colour is usually 
reddish or brown, and they are furni.slied wdth a long and 
well-furred tail, which has the lip naked on the lower sur- 
face and is strongly prehensile. Tho thumbs of tlio hands 
arc not opposable to tho fingers. The brain is small and 
simple, indicating a low' degree of intelligence. In their 
habits the howlers are dull and morose, tlicir movements 
are slow, and they live in small parties under the guidance 
of a cliief, who is always an old male. Ten species hare 
been described. 

The Red ITowlcr (^Mt/ceiex semculus) is a native of 
Cniaim, where it inhabits only the woods in the low'or 
gi'oiinds. Its length, to the root of the tail, is usually 
22 inches, and the tail is of about the same length. The 
general colour of tho hair is a fine red, brighter on the head 
and limbs ; the face is naked and black. 

fiRIBX'THURS&S, the Fro»t Giants of the Norse 
mythology, were the de.sccudants of tho terrible monster 
the primeval giant Ymir or Orgehnir (seething clay), who 
rose from out the slime of Ginnungagap, tho yawning 
gulf which existed before lime began, so soon as the first 
warming rays of the creation pounjcl into the abyss from 
Muspelheim, the homo of brightness. The food of these 
ITriinthnrscs was the milk of the great cow Aiidumlo. 
But the cow licked tho rocks of salt icc until slic had licked 
them to tho shape of a godlike form, which came to life as 
Buri (producer), and his son Bor (born) married a sister 
of the Hrimthurscs and became the father of the gods or 
Ases, Odin, Wili, and We. 

Tho new bright rulers of tlie world made short work 
with Ymir, whom they flung into the yawming Ginnungagap, 
which vast though it was his vaster body completely filled. 
But a deluge of blood fiowed from liis body, wluch had 
burst asunder, and in that deluge all the Hrimthurscs were 
drowned save Borgclmir. He, like a Norse Noah, made 
himself an ark, and fa\ed himself and his wife by fioating 
therein till the blood liod soaked aw'ay. Then the piur 
became the parents of many giants. The Ases on tho other 
hand went on to create Sun and ^loori, to make an Earth, 
Midgard, or Mid-World, an Asgard or Ase-World, and an 
Utgard or Outer-World, where the giants lived. Their 
name Tliurses means thirsty : and they had another name, 
Jotnns or the voracious ones, whence Utgard was also 
called Jotunheim. Then began the long strife between 
tlie gods of brightness and tho cold giants of frost and icy 
mist The Ases were victorious in each encounter, and ad- 
ventured themselves in Jotunheim again, and again, but they 
always had to return. Though they proved themselves 
superior to their gigantic foes, yet these were like themselves 
immortal and could not be permanently brought under. 

BUANA'CA. See Llama. 

BU'BXRT BUS BURGH was one of tliose great 
•tetesmen who have always arisen in England in hours 


of need to save their country from danger. His public 
career began in 1190, when he was cl&mberlain to King 
John, and in 1203 we find him governor of Falaise and 
guardian of the young Arthur. Ho was seneschal of 
Poitou in 1214, at the time of John's well-planned attack 
upon France, and it was ho who, after the overthrow of 
the English army at Bonvines, carried through the treaty 
at the close of the year. He was one of the barons pre- 
sent at the signing of Magna Carta, 15th June, 1215; and 
was appointed chief justiciaiy at that time, a post nearly 
equivalent to what chancellor afterwards signified. John 
never intended to keep the diarter, and as soon as foreign 
assistance arrived he dashed tiger-like upon the north of 
England, and tamed back at Berwick, determined to cow 
into submission tho whole of the land. But the bamns, 
regardless of the pope's reiterated excommunications, and 
seeing no liarm in dianging one French sovereign for 
another (for it must be remembered that John could not 
fairly be called an Englishman, both his father and his 
mother being French), they invited Louis, the dauphin of 
France, t-o become their king. He accepted the crown, 
and landed in Tliaiiet with an army to make good his claim. 
Nearly all the south-east submitted, and Louis entered 
liondon in triumph (121G). The exception to this sub- 
mission was the fortress of Dover, intrusted to the bravo 
justiciaiy, which resolutely stood a siege from the English 
barons and the French army. John hastened southward, 
but died at Newark on his road, and Prince Henry at ten 
years old was King of England. William, earl mare- 
scbal, was elected regent, and the barons at once returned 
to their allegiance. The French wore alarmed, and rein- 
forcements were hurriedly sent for; but the fleet conveying 
them vras sighted from Dover, and tho brave Hubert 
hastily c^ollcctcd as many vessels as he could from the 
Cinque Ports, and fell upon the Frenchmen with such 
vigour that, notwithstanding their great numerical supe- 
riority, they were entirely routed and dffstroyed. The 
dauphin at once made a truce at Lambeth, and on pay- 
ment of a moderate sum for his expenses retired to France. 
Tho death of tho Karl Maresclial caused Hubert to bo 
elected regent, with the papal legate, Pet(*T des Roches, as 
a colleague, in 1219. His energy soon brought the refrac- 
tory barons into submission. Long used to defying the 
royal anthority as wrongly exercised by the tyi*ant .Tohii, 
they now reduced the kingdom almost to the anarchy of 
Stephen's time. A notable incident was the memorable siege 
of Bedford, held, though a royal castle, against the king's 
ai-my by Faukos do Breautd. He was sheriff of six coun- 
ties, and held all their six fortresses. The siege lasted two 
months, and so bitter had the strife grown that during a 
momentary absence of tho regent and his more statesman- 
like counsels, the Archbishop Langton seized four-aiid- 
twenty knights who had surrendered and hung them 
all, with ns many retainers as could bo caught (1224). 
Gradually the peace of the kingdom returned ; the legato 
was withdrawn, and Hubert tie Burgh was sole regent, 
1227. Tho king at his majority raised him to the title of 
Earl of Kent, and confirmed him in his post of chief justi- 
ciary and trusted minister of the kingdom. In this capacity 
his patriotism was put to a new test^ for the pope, en- 
gaged in a long struggle with the Emperor Frederick II., 
sent pressing and extortionate demands to England for 
money, and it was the Earl of Kent's business to refuse 
Ujem, and to check tho arbitrary encroachments upon the 
ecclesiastical rights of tho crown and of private persons 
wliich were attempted by tho papal emissaries. Benefices 
were seized and sold, and the emoluments of many of those 
that were left were transferred to an absentee Italian clergy. 
At last England was fairly roused — the papal commis- 
sioners were seized and beaten, the bull trodden under foot, 
and tho money they had received taken from them and dis- 
tributed to the poor. The pope, furioos, demanded a strict 
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inquiry, and it bjcamo evident that the Earl of Kent, 
if ho had not incite this rising against papal extortion, had 
at all events encouraged it by not exercising his authority. 
Henry HI., who had long been angry at the earl’s persis- 
tent refusal to embark in an ambitions foreign policy to 
regain the French possessions lost by the king’s father, 
John, took the opportunity to disgrace him. Earl Hubert had 
provided no transport nor provisions for the king's army at 
Portsmouth, and a promising invitation from tlie barons of 
Normandy had thus been lost. Henry rushed on him with 
a drawn sword, but had after all his violence to yield to tho 
statesman-like reasoning of the minister. Kent fell deeper 
and deeper into disgrace, and eventually retired, fearing for 
his life, to a chapel at Brentwood (1232). The king had 
him«draggcd out, and ordered a smith to put fetters on 
him as a criminal. “ I will die,” said the smith, to his 
astonishment, ** before 1 put irons on tho man who saved 
Dover from France.” The Bishop of London loudly 
protested against tho violation of sanctuary, and Kent 
was permitted to re-enter the chapel. Hunger soon made 
him submit, however, and he was thrown into tho Tower. 
He escaped to Wales by the end of the year, and Henry 
had tho grace to admit him again to favour in 1234, 
though ho never more was permitted to use his great 
abilities for the heneiit of his country. Ho died at 
Banstcad in 1248. 

HUC, EVARISTE REGIS, ABBlb, a distinguished 
French traveller and missionai 7 ,wa'i born at Toulouse, 1818, 
and joined the Lazai’ist fathers, a community specially de- 
voting itself to missionary enterprise, in 1837. In 1839 
he took orders, and at onco left for Chimu Hero he was 
80 successful that a vicar apostolic was appointed for 
** Mongolia,” and the Abbd Hue, who had gained some 
knowledge of Tartar dialcc.ts, volunteered to extend tho 
field of missionary enterprise westward into the unknown 
heart of Asia. From 1814 to 1846 therefore ho travelled 
with a follow-missionary in Tartary and Tibet, reaching 
H’lassa, the capital of the Grand Lama of Tibet, early in 
tho latter year, after very great dangem and privations. 
Suspecting some counterplotting against the ascendency 
of China on the part of these foreigners the Chinese envoy 
to tho Grand Lama demanded their expulsion, which was 
immediately granted. Ho arrested them, and sent them off 
with a Chinese guard to Macao near Hong-Kong — a toil- 
some southward journey of many months, from the effects 
of which Father Hue never recovered. A trial of course 
showed the complete innocence of the missionaries of any 
political or ulterior object beyond their religious work, and 
they were sent back to tho station in the extreme north of 
China whence they liad started. Tho Abbo Hue was in 
such a bad state of health tliat his return to France was 
imperative, and he arrived at Toulouse in 1849. After- 
wards ho lived at Paris, where lie wrote in succession 
“Voyage dans laTartarie,” &c. (1882), “ L’KmpircChinois” 
(1884), and “Le Christianismo cii Chine” (1857). He 
died in 1860. The complete novelty of much of what 
Father Hoc had to tell exposed him to the unjust suspicion 
of having promulgated “travellers' tales,” but subsequent^ 
travellers have fully corroborated his accuracy in all ira- 

, one of tho pioneers of the 
modern musical system, was bom in 840 and died in 930. 
More is known of his work than of his life, and even of 
Ills work but too littlo remains. The beginnings of such 
a complex system as that of our modern music must 
always have a fascination for anyone fond of tracing the 
d(u»elopment of tho human mind. Tho musical antiquary 
Do CousBomakor has therefore laid musicians under a debt 
of gratitude by his “Memoir of Hucbald” (Paris, 1841), 
where all that can he known is told. Ho was a Flemish 
monk, dwelling in the convent of St. Am'and in French 
Flanders, his un c i? being prior of the convent. He eventu- 
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ally became master of the school attached to the convent 
His great gift for theoretical music and musical method, 
joined to a wonderful power of imparting what he inveuted, 
made him in request till past middle life as an organizer 
of choirs and music schools. Men were as fond of music 
then as now, hut had littlo knowledge of how to record or 
note their conception for repetition. Hucbald's “ Enchiri- 
dion ” (one of the treatises printed in Gerber’s collection) 
lays down the best methods of the time, supplemented with 
his own inventions. Ho still bases his scales upon tho 
Greek tctrachord [see Greek Musicai. System], but in 
such a way that those hexachord scales readily grew out 
of it which Guido of Arezzo had the honour of bringing 
into formal order. Sec Hrxactiori>, Guido d’ Arezzo. 

HUD'DSRSFISLD, a municipal and parliamentary 
borough, on the river Colne, in the West Riding of York- 
shire, is situated 7 miles S.E. from Halifax, 15 miles S. 
from Bradford, 17 miles S.W. from Tweeds, 26 miles N.W. 
froiq Sheflield, 26 miles N.E. from Manchester, and 189 
N.N.W. from T/)nflon by the London and North-western 
Railway. The Holme and the Colne join near the centre 
of the borough, and 3 miles lower the Colne flows into tho 
Colder. The municipal borough includes tho townships of 
Huddersfield and Lindlcy, in the parish of Huddersfield; 
ilie townships of Almondbury and Lockwood, in the parish 
of Almondbury; :iiul tho township of Ddton, in the 
parish of Kirklicaton; its population in 1881 was 81,841. 
'riio parliainentaiy borough inclndes the municipal borough 
with part of Linthwaitp in the parish of Almondbury, and 
part of Longwood in tho parish of Huddersfield. In 1881 
its population numbered 87,187 persons; its area is 17 
square miles, and tho density of its population eight to an 
acre. The hous(‘s, shops, mills, and public buildings are, 
with very few exceptions, constructed of light coloured 
local Slone ; the footways are flagged with local flags, and 
tho streets arc mostly paved with sandstone blocks, and 
in rare instances with granite. Tho trade of the town is 
much assisted by the abundance of coal in the vicinity, and 
formerly derived great advantages from the R/imsden and 
Huddersfield and Ashton canals, -wliich gave communica- 
tion east and west, and since has been greatly benefited 
by good railway aecommodation, there being direct lines 
to the mclropolis and tho principal manufacturing towns, 
and good access to all parts of England by means of tho 
Great Nortlicrn, Mancliestcr, Sheffield, and LiuQolnshiro, 
London and North-western (Manchester and Leeds section 
upcMicd in 1846, and having four main lines of rails most 
of the >vay), and Lancashire and Yorkshire Railways; 
and local branches to Ilolmfirth, Meltbam, Clayton West 
(Lancashire and Yorkshire), and Kirkbnrton (London and 
North-western). In 1884-85 large additional warehouse, 
siding, and station accommodation was provided. Tho 
canal running west, connecting the town with the ^lorsuy, 
passes through the chain known as the English Apennines 
by a tunnel over 3i miles long, and the range is also 
pierced by two tunnels on the London and North-western line, 

3 miles .and 870 yards long, adjacent to the canal tunnel. 

Tlie parish church was a small ancient stnicturc, which 
was taken down in 1838, when a new one was erected in 
the Perpendicular Gothic style. There arc several other 
churches of tho Estahlibhincnt — all modern — and places 
of worship for all denominations of nonconformists, the 
chief of which arc those belonging to the Congregational- . 
ist, Wesleyan, Free and New Connexion Methodist, Primi- 
tive Methodist, and Baptist bodies. The board schools of 
Huddersfield (fourteen in number) are distinguished for 
the high standard they maintain, and the other schools 
and religious and educational societies connected with the 
town ami county are liberally sustained, and some of them 
are of a very high character. The infirmary is a largo and 
elegant stone building in the Grecian Doric style, erected 
in 1881, and enlarged in 1880, and in connection witii it 
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there is a spacious convalescent home, in the domestic 
Gothic style, built in 1871 , at Meltham, 5 miles from Hnd- 
derslield, and provided with an endowment of £23,000 by 
the munificence of the late Mr. G. Brook of Endcrby, for- 
merly a member of the firm of Jonas Brook Brothers, Mel- 
thani Mills. Tliero are medicated and other baths at the 
infirmary, erected at a cost of £2000, the gift of the late 
Mr. George Brooke of Springwood Hall. In 1870 a hand- 
some Lombardic building was erected fur the Halifax and 
Huddersfield Union Bank. The town-hail, opened in 1881, 
and borough ofilces, opened in 1878, ai'e a fine block of 
buildings, but somewhat hidden by surrounding buildings. 
The market-hall, opened in 1880, is a handsome Gothic 
building. The post-office was built in 1874 by Sir J. W. 
Kumsden, Bart., M.P,, the ground landlord of the town 
(whose local residence is Uongley Hall, in Almondhury), 
and by him is leased to the government. The Estate 
Buildings is a highly ornamental edifico near the rail- 
way station. The Huddersfield Banking Company oppned 
in 1883 beautiful new offices near the centre of the 
town, and the West Biding TInion, the Yorkshire, and 
the Halifax joint-stock banks occupy line erections 
near the ancient market-place. I’lic other noteworthy 
edifices include the cloth -hall, a circular building, half 
a mile iii circumference, constinicted of brick, and partly 
used as an exchange and cliainher of commerce; the 
mechanics’ institute and technical school (cost £20,000), 
opened in 1883 by the Duke of Somerset; the armoiny 
(used by the rifle volunteers and thojreomanry), the theatre, 
the union offices, the town-hall at Lockwood, the line 
mechanics’ institutions at Lockwood and Liudicy, the Vic- 
toria Temperance Hall, the largo co-operative store built 
in 1884~85, the public baths in the central district and 
at Lockwood, the Freemasons’ halls in South Parade and 
FitzwilUam Street, the savings bank, the Huddersfield 
Proprietary College, the collegiate school, the block of arti- 
sans’ dwellings, the county court, the county magistrates 
court-house, the fire brigade de])ot, the model lodging-house 
(corporation property), and the public slatightcr-honscs. 
Ill udditiou to the institutions already iiamod tlierc are in 
the borough the literary and scientific, the archseological, the 
naturalists’, the amateur artists’, tlie cliural, and the charity 
organization societies ; the industrial homo, the church in- 
stitute, the Young Men’s Cliristiau Association ; the Hud- 
dorsfield, the borough, and the working men’s clubs ; and 
over a score of political clubs, most of which arc also of a 
social character. 

The manufactures comprise broad and narrow cloths, 
kerseymeres, flushings, serges, cords, pilots, mohair and 
sealskin cloths, fancy” woollen and worsted goods, cotton 
warp, silk spiuning, cotton spinning and doubling, and 
calico printing. With the district of which it is the centre, 
Uie town ranks next to LtH3ds in the production of woollen 
and mixed fabrics, and in variety it surpasses evciy other 
place in the woollen districts. The factories are chiefly 
outside the town, which is the centre and market to which 
most of the produce of the neighbourhood is brought for 
the purpose of being sold. In addition to its cloth manu- 
facture, Huddersfield also contains engine and boiler fac- 
tories, machine shops, dye-houses, chemical works, and 
three organ manufactories. 

The town has wonderfully improved in recent years: 
two new bridges have been built over the Colne, a dozen 
miles of tramways constructed and worked by steam-engines, 
now streets have been laid out, many fine buildings erected, 
aud the new warehouses, banks, and other houses of busi- 
ness may fairly rank witli those of any other provincial town 
in England. In fact, the town has been justly described 
as one of the most beautifully situated, clean, and prosper- 
ous manufacturing towns in the kingdom. A statue of 
the late Sir Robert Peel was erected iu St. George’s Square 
in 1873. There is in Lockwood ward a park of 21 acres 


named Beaumont Park, after Mr. H. F. Beaumont, of 
Whitley Beaumont, who gave the lanlt, upon which the 
corporation has expended about £25,000; and another 
park half a mile from the centre of the borough, named 
Gi'cenhead Park, containing 30 acres, bought from Sir J. W. 
Binnsdcn, who returned £5000 of the purchase money, 
and upon wdiich the corporation has spent in all £60,000. 
Grccnhead Park was opened by tlie then mayor (Alderman 
Wright Mcllor) in 1884, and Beaumont Park in 1883, by 
his royal Highness the late Prince Leopold, duke of Albany. 
Huddersfield was created a parliamentaiy borough in 1832, 
and then consisted of the township, hut by the operation 
of tlie Reform Act in 1867 it was enlarged. The number 
of registered electors in 1884 was 14,518. 

The town from 1849 to 1868 was governed by impi;ove- 
ment commissioners. In 1868 it was incorporated as a 
municipal borough, and adjacent townships, as previously 
named, were included. The borough is divided into twelve 
wards — ^two of them double wards, and there are fourteen 
aldermen and forty-two councillors. The corporation pos- 
sesses the gas-works, wliich cost £147,000, and in 1884 
introduced improved lamps for the main streets. The 
water-works, which have cost £760,000, arc also lii tho 
hands of tho corporation. There arc five storage reservoirs, 
tho highest 1200 feet above sea-level, on the moors be- 
tween Huddersfield and Saddleworth, and combined they 
arc capable of holding 900,000,000 gallons of water ; tho 
largest, at Blackmoorfoot, has an area of lOU acres. The 
corporation supplies out-districts with water — ^in all a 
population of 180,000 persons. In addition to the gas 
and water works the corporation has under its control the 
tramways (cost £30,000), the retail and wholesale markets, 
a block of artisans’ dwellings, the model lodging-honso 
(built in 1854, enlarged in 1879), tho fair ground, the 
cattle market, the slttughtcr-houses, a large sanitary depot, 
the fire brigade, an hospital at Birkby, and a cemetery, con- 
structed in 1855 and enlarged in 1884. 

Huddersfield is said to be identical with tho Odevfdt 
of Domesday Book, and to have been at that time a mere 
waste; hut, however this may he, one portion of the 
present borough has certainly considerabio claims to anti- 
quity, and that is the village of Almondhury, adjacent 
to the Oustle Hill, a noble eminence from tlie summit of 
which a splendid view can be obtained of the towm Tho 
parish is also said to have been separated from Dewsbury 
and erected into an independent parish by tho influence 
of one of tho Lacy family, to whose piety and muiiifi- 
ccnco as tho founders of its parish churches this neigh- 
bourhood has been greatly indebted. The manor of Hud- 
dersfield, which originally belonged to tho Earls of Halifax, 
came into the possession of the Burton family, who sold 
it in the time of Elizabeth to Sir Gilbert Gerard. How 
soon tho Ramsden family, its present possessors, acquired 
it is uncertain ; but one of them applied, as lord of the 
manor, during the reign of Charles 11., fordho privilege of 
holding a market in the small town of Huddersfield, con- 
firming and adding to a charter of Elizabeth ; from this 
^time forward it has been a market-town, but the market 
I rights were purchased from Sir J. W. Ramsden, Bart, 
and are now held by tlie corporation. 

HUD'SOK, HENBY, is eminent among those oarly 
navigators who sought a shorter passage to China thait tho 
circuitous route round the Cape of Good Hope. After 
throe unsuccessful voyages he undertook a fourth, iu hopes 
of discovering a north-western passage, in April, 1610. 
In tlie course of June and July he sailed through tho 
strait, and discovered the bay, both of which have since 
been called after his nam& [See Hudson Bay.] The 
insufficiency of provisions exposed him and his companions 
to great bai'dship, and at last proved fatal to his scheme. 
The ifien became discontented and insubordinate, and while 
! they were in the strait on the voyage home, Mme of the 
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boldest of the mutineorasidzed the captain and eight of his ' 
stanchest followoiv, and sent thorn adrift in an open boat. 
They were never afterwards heard of. 

SUDSONt a river of the United States of America, 
upon tlie shores of which the city of New York stands, 
is formed by the union of two small streams, each about 
40 miles long, which rise in the Adirondack Mountains, 
in the northern part of New York state. The course there- 
after is first south by east, then east, and then duo south 
to New York Bay; length, 800 miles. Below Albany the 
breadth is from 800 to 900 yards ; in one part, however, it 
expands into a basin 4 or 5 miles wide for a distance of 
10 or 12 miles. The largest vessels can ascend to Hudson 
City, 117 miles, and schooners to Troy, at the head of the 
tide^yay, a distance of 106 miles. It has communication 
with Lake Eric by the Erie Canal, and with Lake Cham- 
plain and the Delaware lliver by the Delaware Canal, 
and owing to its position and its depth it is one of the 
most im])ortant waterways in the world. Tho sceneiy is 
highly picturesque, indeed sublime in parts, especially at 
the imssage of the highlands d2 miles above New York; 
it has been compared to that of the Bhine, but is certainly 
superior. About «30 miles below the passage of tho high- 
lands, and 22 miles above New York, the west shore begins 
to bo lined with fine ranges of columnar basalt, called the 
PalUades^ which continue fur 18 or 20 miles. Upon this 
river, in 1807, Hubert Fulton made the first successful 
attempt to propol vessels by steam. 

BUD'SOK BAY is an extensive gulf on tho eastern 
side of North America, and connected with the Atlantic 
Ocean by Hudson Strait. Its length is 850 miles (between 
61° and 06° N. lat.) It is 600 miles across in its widest 
part. The southern portion, called James Bay, extends 
nearly 240 miles, and at its mouth (near 66° N. lat.), 
between Cape Jones, east, and Capo Henrietta Maria, west, 
it is 140 miles wide. Tho coasts are generally high, rocky, 
and rugged, and in many places* precipitous, except along 
the sonth-wcstcni shores between Cape Henrietta Maria 
and Gape Churchill, where they are low and swampy, and 
frequently exhibit extensive strands. The depth of water 
in the middle of tho bay has been taken at 150 fathoms, 
but it is probably greater. In the northern part lies 
Southampton Island, at the mouth of the strait. The 
shores of tho bay possess an inhospitable climate, being 
very much colder than places in Scotland in the same 
latitude. At Fort York, near the western shore, in lat. 
67° 2' N., tho thermometer sometimes descends to 60° 
below zero ; brandy freezes to a solid substance in rooms 
with a constant fire ; and but for supplies obtained from 
more temperate regions existence would be impossible. 

Numerous rivers run into Hudson Bay, the largest being 
the Nelson, The Hudson Bay Company have various 

ports,” or settlements on its shores. It was discovered 
in 1517 by Sebastian Cabot. 

BXmWV BAY OOBCPANY was incorporated by 
Charles 11. under a royal charter dated the 2nd of May, 
1670. The charter was given in favour of IMnce Rupert, 
who was tho first governor, the Duke of Albemarle, Earl 
Craven, Lord Arlington, Lord Ashley, Sir John Robinson, 
Sir Robert Vyner, Sir Peter Colleton, Sir Edward Hunger- 
ford, and others; and it states that these parties having at 
their own great cost and charges undertaken an expedition 
to Hudson Bay, for the discovery of a new passage into 
tho South Sea, and for finding some trade in furs, min- 
erals, and other commodities, had already made such dis- 
covories as to encourage them to proceed further in their 
design, by moans whereof there may probably arise great 
advantage to us and our kingdom.” With this view tho 
charter granted to the company in perpetuity the sole trade 
and commerce of all those seas, straits, bays, creeks, and 
Bonnds, in whatever latitude they might be, that lay within 
the entraneq of Hudspn Strait, together with all tlie lands 


and territories npon the countries, coasts, and confines of 
the seas, bays, &c., aforesaid. Tho company thus obtained 
the privilege of exclusively trading with the Indians in the 
vast and not well-defined region called Rupert's Land, 
which comprised all the country that had rivers flowing 
into the great inlet from which tho company takes its name. 
This association founded several establishments, and has 
ever since prosecuted tho trade under the direction of n 
governor and committee of management, chosen from 
among the proprietors of the joint-stock, and resident in 
London. The company's charter not being confirmed by 
Act of Parliament, it was coiiHidcred tliat all British snb- 
jects were entitled to engage in the trade with those regions; 
and in conformity with this notion the North-west Com- 
pany was formed in 1788, and proved a powerful com- 
petitor. This company had a settlement, called Fort 
Chippewan, so far west as the Lake of tho Hills, in 
110° 26' W. Ion. ; and some of the Indians trading with them 
came from beyond the Rocky Mountains. A great degree 
of jealousy and hostility arose between tho respective agents 
of the two companies, which more or less impeded the 
operations of both for many years, until in 1821 a junction 
of the two was eficcted, and the trade lias since been pro- 
secuted peacefully and successfully. The company send 
out yearly largo quantities of blankets, cloth, guns, ammu- 
nition, knives, and miscellaneous articles, of which about 
one-third is for the use of their semints and two-thirds 
for barter to the Indians for furs. 

In 1825 a lieensn of exclusive trade with the Indians, 
overall that portion of the north-west territory not included 
in the charter, was granted to the company for twenty-one 
years. This license was renewed in 1835. The power of 
the company was thus greatly increased, and all tho Indian 
territories opened to the operations of the association, which 
now virtually ruled through seventy-five degrees of longi- 
tude, from Davis Strait to Mount St. Elias ; and through 
twenty-eight degrees of latitude, from the mouth of the 
Mackenzie to the borders of California. This extensive 
tract of country was, however, gradually brought under the 
pale of civilization ; and the company, though retaining its 
commercial supremacy, lost much of the legal monopoly. 
The state of Oregon was given up to tho United States in 
1841 ; in 1859 the island of Vancouver, and likewise the 
district of British Culuinhia, were colonized, and the license 
withdrawn from the company. Still, in 1863, tho company 
claimed no less than 1,400,000 square miles, or 896,000,000 
acres of territory, watered by 1400 miles of lakes and navi- 
gable rivers ; and on the strength of that claim, more than 
160 times the area of Great Britain, they obtained a large 
increase of cajntal from now shareholders, and in reality 
converted the enterprise into a kind of limited liability 
company. In 1 869, however, an end was finally put to 
that pernicious state of things, by which vast regions of 
the earth's surface had been so long purposely kept out 
of cultivation in order that fur-bearing animals might bo 
plentiful. Reliable travellers had ascertained that the 
almost unpeopled region beyond and north-west of the 
Canadian lakes, claimed by the company, although the claim 
was disputed hy Canada, contained a magnificent tract 
of country known as the “fertile belt,” stretching 1000 
miles in length by 200 wide, in the direct route between 
Lake Superior and British Columbia — well fitted for a 
railway, bounded on either side by luxnrions com and 
agricultural land, and admirably suited for the home of a 
numerous and fiourishing people. But this was impossible 
so long as tho region belonged to a fur-hunting company, 
who necessarily cared much more for a good supply of beaver, 
racoon, musqnash, otter, nutria, ana chinchilla skins, than 
they did for colonization by human beings. Alter tho 
confederation of the North American colonies, in 1867, it 
became more than ever desirable that this state of things 
should cease ; and in 1868 an Act was passed enabling 
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the crown to obtiun territorj from the Hadeon Bay 
Company, and add it to the Dominion of Canada. In 
the following year Lord Granville, who was then colonial 
secretary, drew up a plan for carrying the Act into 
effect, which was ultimately agreed to by the shareholdei*s, 
although their original claim had been lor more than three 
times the amount. The chief terms of the agreement 
were: — 1. The Hudson Bay Company to surrender to 
her Majesty all the rights of government, property, &c., 
in Rupert's Land, and ^so all similar rights in any other 
part of British North America not comprised in Rupert's 
Land, Canada, or British Columbia. 2. Canada to pay to 
the Company jC 300,000 on Rupert's Laud being transferred 
to her dominion. 3. The company to have the power to 
select a block of land adjoining each of its stations, but 
the aggregate extent of the blocks not to exceed 50,000 
acres. 4. The company may, for fifty years after the 
surrender, claim in any township or district within the 
fertile belt, in which land is set out for settlement, grants 
of land not exceeding oiic-twentieth part of the land so 
sot out — the blocks so granted to be determined by lot, 
and the Hudson Bay Company to pay a ratable share of 
the survey expenses. 6. The company to be at liberty to 
cany on its trade without hindrance or any exceptional 
tux. Tho money was paid and the transfer to Canada 
efTecied in 1870. 

HUDSON STRAIT is a chaiiiK'l connecting Hudson 
Bay to the ocean and to Davis Strait. It is 4o0 miles 
long, and has a general breadth of 100 miles. Here 
Henry Hudson was sent adrift in an open boat by his 
mutinous crew, with eight companions who were faithful 
to him, a bag of meal, a Hint uiid steel, and firewood, but 
was never heard of after. 

HUiSS or KU£-F0, the capital city of tho Empire of 
Atiam, Cochin-China, on the Ilue River, about 10 miles 
from its mouth, in tho China Seiu The pupnlnfion is not 
correctly known, but is supposed to be about 100,000. It 
has no parallel in tho East, having been regularly fortified 
in the European style early in the present century. Its 
walls, mounting numerous cannon, arc upwards of 5 miles 
in circumference, and inclose an inner citadel, with tho 
palace and spacious barracks, largo public granaries, an 
arsenal and magazines, which, with other public buildings, 
arc supplied with water by mimcrons canals, faced with 
masonry, and crossed by fine bridges. A gai'rlson and 
fleet of galleys arc usually stationed here. 

HUE AND CRY was the old common-law process of 
pursuing with horn and voice all felons and such as had 
dangerously wounded another. This process may still bo 
used in England as a means of arresting felons without 
tho warrants of a justice of the peace, line and cry may 
bo raised cither by tho precept of a justice of the pence, 
or by a private person who knows of ' the felony, who 
should acquaint the constable with the circumstances and 
the person of the fi lon; if the constable is absent, hue 
and cry may be made without license. When hue and 
cry is raised, all persons are bound to join in the pursuit 
and assist in the capture of the felon. A constable also, 
who has a warrant against a felon, may follow him by hue 
and cry Into a different county from that in which tho 
warrant was granted, without having the warrant backed. 
Tho pursuers are justified in breaking the outer door of 
the lionse where the offender actually is, and are not 
liable to any punishment or suit if it should appear that 
the hue and cry was raised by mistake; but the person 
raising the hue and cry wantonly and malicionsly may be 
se verely punished as a disturber of the public peace. 

HUSL'VA, a seaport in the south of Spain, capital of 
the province of Huelva, is situated at tho confluence of the 
Odiel and the Tinto, 68 miles W.S.W. of Seville, with 
which place it was cunnocted by railway in 1876. It has 
a good transit trade with Cadiz and Seville, and exports 


large quantities of fruit, copper, and mapganese to England 
and France. The rich lodes of copper ore in the neigh- 
bouring mountains have long been a source of prosperity 
and commercial importance to the town and province of 
Huelva. The population is 10,000. 

HU GO, VICTOR, the most distinguished poet of 
modern France, a viscount of the old French noblesse 
for all his stem republicanism, was bom at Besan^on, 
2Gth February, 1802. His full name was Victor Mario 
Hugo, but the second name is as little used as tho title. 
His father was a colonel in tho republican army, and after- 
wards became a devoted adherent of Napoleon, and was at 
the time of Victor's birth commandant of Besan 9 on ; but 
his mother was from the country of Georges Cadoudal, that 
poetical land of La Venddo, where the glamour of loyalty 
covered all the cruel memories of tho by-gono days of 
monarchy, and her illustrious son held her royalist prin- 
ciples during all his early life. As his father's successive 
commands required, the child was dragged here and there 
across Europe. Men and things flitted before him ns in 
a kaleidoscope — by five years of age ho had already lived 
in Elba, in Rome, in Naples, and in Paris ; and tlio fall of 
King Joseph drove him later on from Spain into France, 
os a boy of eleven. In 1 800 ho was sent to a seminary, 
and received a tolerably sound classical education at tlio 
hands of tho priests — ho whose future life was to be a 
warfare against priestcraft. Yet, os it has happened with 
Renan, so with Victor Hugo; no one has hud a truer 
sympathy with tho religious soiitiniunt iii spito of outward 
rebrllioiis — the early training Ims become an iiieffucenblo 
part of the mind, though it may be dimmed or clouded over. 
Afterwards the young man was sent to the iScole Polytech- 
iiique by his father, who wished him to adopt the militaiy 
profession — a remarkable beginning for Hugo, whose de- 
testation of war was almost phenomenal. 

Victor Hugo’s poetic power could not long he hidden, 
and when but twenty ho astonished the world by his 
“ Odes and Ballads,” and some talcs of striking merit, the 
best of them being “ Bug-Jargal,” a still deeply interesting 
romance of negro life, containing pictures which clearly 
foreshadow the weird terrors of “ Notre Daino ” and of the 
“ Truvaillcurs de la Mcr.” By 1826 another set of “ Odes ” 
showed the young poet was fast changing his methods and 
opinions, and choosing strange metres and subjects which 
correct wnriters eschewed; and in 1829 the Dernier Jonr 
d'nn Condanm6 *' made men feel there was a new power in 
literature of the first rank. Although but in his twenty- 
seventh year, Victor Hugo now inaugurated the “romantic” 
movement which he has led to such wonderful success, and 
which has remodelled the literature of France. He and 
those who thought with him determined to do away with 
all the stilted and lifeless rhodomontade of the older 
tragedy, all tho regular cadence of monotonous verses, all 
the rigid decorum which tamed stage-poetry into a com- 
bination of a pageant and a prolonged recitation — in fact 
to strike off those fetters into which the laurels of the 
gi'eat ComcilJo and Raciiio had stiffened. First, thcro 
were no Corneilles nor Racines to be had ; secondly, tho 
nineteenth centuiy could not express itself by the rhythms 
and methods of the seventeenth. Vigorous acUon, language 
of the time, study of nature, blending of the grotesque and 
even ridiculous with tho tragic, such as we find it actually 
occurring in our real lives, these were the aims of Victor 
Hugo and his friends. They went too far, of course, in 
the opposite direction. The crushing down had been 
forcible, tho rebound was equally fordble. Yet reading 
now the drama round which, as round a royal banner, the 
main fight was waged, the glorions play of “Hcmani” which 
Victor Hugo product at the Theatre Fran^ais on 26th 
February, 1880, we cannot discover, try as wo will, why 
such a piece should have roused such wild animosify and 
rage in its opponents. The dehght of its admirers can bo 
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readily imagined : but why the prodnction of this play ' 
should be the <Kcasion of an absolute riot, and why 
the Academy should actually petition the king liimsolf 
(Charles X.) to forbid it, ore matters of the time which 
are no longer explicable. Charles X. had the good sense 
to say that the Academy had forgotten that in matters of 
art he had no more authority than any private gentleman. 
In the stirring days of July, 1830, a new success was 
gained with ** Marion Delormo ; ” and the poet^s master- 
piece as a novel, the splendidly original “ Notre Dame de 
Paris,” brought unmixed triumph in 1881. Anothor/«rore 
was made with the magnificent satire of Lo Roi s'amuse” 
in January, 1832. This was too muck Ridielieu had 
been attacked in Marion,” but hero was a king himself 
(Francis I.) put upon the stage and treated with but little 
mercy for his crimes. The government of Louis Philippe 
interdicted the play the day after its production. All was 
in vain. Victor Hugo was stronger and more permanent 
than the govenunent of the citizen king, and “Luerbee 
Rorgia,” “ Mario Tudor,” and other dramas rapidly suc- 
c;eedcd each other. His “ Feuilles d’Autoinuc,” “ Chants du 
Crc'pusculo ” (a title happily imitated in Mr. Swinburne’s 
“ Sengs before Sunrise and other volumes of lyrics quite 
unrivalled in French literature, also mark this period of 
splendid creative ability, and wer<j rapturously received ; 
and even the Academy itself, which had so pei'secuted his 
^^Hernani,” and which had invoked Charles X. against 
him, throw open its jealous portals to receive him in 1841. 
His popularity was at this time as unbounded os it bocame 
ngnin towards the close of Ins honoured life. The early 
“legitimate” views derived from his mother had vanished, 
nnd he seemed inclined to accept the current order of tilings. 
Tlic king, already uneasy, sought to help his waning power 
by attaching Victor Hugo to himself, nnd created him a 
peer of France in 1845. At the Revolution of 1848 ho 
was noverllielcss found foremost in the popular ranks, and 
was elected enthusiastically by Paris to the Constituent 
Assembly and afterwards to the Legislative. In 1849 he 
served as President of the Peace Congress, of which he was 
u leading member. Ho soon saw through the pinchbeck 
ambition of the prince-president (Louis Napoleon Bona- 
parte), to become as near as might bo an imitator of Ins 
undo and namesake, and with his great popularity and 
his splendid presence, his incorruptible rectitude and his 
fiery oratory, he was a formidable opponent. But though 
the president’s schemes were unmasked as fast as made 
by his unwearied foes, affairs moved more rapidly and 
decisively than they dreamed, and the coup d'etat took 
them by surprise on the fatal 2nd of December, 1851. 
Victor Hugo has narrated this “ History of a Crime” — ^tho 
coup detat of the 2nd and the street murders of the 3rd 
and 4tli — in his own inimitable way, possibly a little over- 
stating his cose, it is true, but blasting for ever the memory 
of the chief criminal, and showing the meanness and treachery 
of the reckless band of adventurers who seized Franco and 
gagged her for eighteen years till she sank into the humiliation 
of Sedan. This scorching exposure was the work of years; 
it contained the hatred of a lifetime ; hut it was not actually 
written down and published till 1877-78, a remarkable effort 
for a man of seventy-six. 

Victor Hugo was among the first victims of the treachery 
of the prince-president in December, 1851, suffering his 
prison-humiliation, his mock trial, his exile like the rest. 
All that France had of illustrious, of noble, of patriotic, 
was tom from her and thrown on forei^ shores. Hugo 
took asylum under the noble flag which is the first refuge 
of the oppressed. He preferred to live in those Norman 
islands which remain to remind us of our long-lost Norman 
teiritories, and he made himself a home first in Jersey and 
finally in Guernsey. Not to despair, however; far from it. 
He seemed to feel that deception could not last, and though 
the yean rolled on he continued his firm contemptuous 


.ttitude towards the man who had so gained the crown of 
France. In 1852 he issued a veritable whip of scorpions 
*n prose, the really terrible “ Napoleon the Little,” showing 
^he mere parody of the first Napoleon (Napoleon the Great) 
which this man was. One wonders that a man, even of 
the Dutch phlegm of the son of Queen Horteiise, could 
read it and afterwards hold up his head. In 1853 tho 
poet followed on the same line with tlie “ ChtUiinents ” 
a his own varied and stormy verse. “Los Cuntomphi- 
tions” returned more to tiio style of his four Parisian 
volumes of tlio cailler time. In 1850 his most perfect 
achievement in lyric poetry was attained in the “ Legendo 
des Sidcies,’* a marvellous series of narrative or pictorial 
poems, representing scenes from difierent epochs of the 
history of the world. Tho “ Chutiments,” tho “ Contem- 
plations,” and tho “ Ldgcndc,” taken together, may safely 
'\Hi trusted to preserve Victor Hugo’s fame as one of the 
most consummate masters of the poetic art who ever 
'xlsted. Scornful scathing denunciations of the wrong, 
tender pleadings fur tho right, majesty, pathos, simple 
musical rhythms or the grandest cfiects of language, 
plain ti VO verses or tunes stirring tho imagination like the 
Round of a trumpet, are all to be found in this unequalled 
trilogy. 

An amnesty had invited him to return to France in 1859. 
He treated it as tho insult that it was. But as soon as tho 
iccond empire bad crumbled away*of its own rottenness 
in the presence of Germany, in 1870, Victor Hngo sprang 
from his retreat, hurried into the thick of ufiairs, becamo 
>nce more a considerable political power, and was elected, 
by overwhelming majorities, deputy in the Bordeaux Par- 
liament. The barefaced monarchical intrigues disgusted 
him, however — his ardent republicanism and democracy were 
oven tho subject of ridicule — and ho retired disheartened 
to Brussels. During this temporary second exile ho pub- 
lished at Luxemburg (the Belgian government having in 
alarm rci^ucsted him to htavc their country) the volume called 
“ L’Anncc Terrildc,” suggested by the bitter thoughts 
which 1870 had' caused to rankle in the great' poet’s 
brain. Tho Communist rebj llion, and the terrible revenge 
that tho maddened bourgeoisie exacted after their victory, 
brought Victor Hugo again into France. Always on tho 
side of the o]»pres.scd and of the people, ho begged for 
tho lives of tlic mi.sguided Communists ; but passion ran 
too high and his noble pleadings were set aside, not very 
gently. It was probably the deep consideration of tho 
wretchedness of the people which had produced his volu- 
minous novel “ T^cs Aliserables” (1862), which is in ptdiit 
of fact a treatise on our social system under the guise of 
a romance. It is unequal, but magically beautiful in parts. 
The altogether perfect romance of tho poor fisher folk, 
“Lcs Truvaillcurs do la Mor,” succeeded it. A curiou.4 
novel on a partly English subject, “L’Uommc qui rit,” 
marked 1869. His lust novel, “ Quatro Vingt Treizo” 
(“ The Year 1703 ”), often fully equal to its predecessors, 
appeared in 1874. A second series (two vols.) of “ La 
Ldgendo dcs Bi^cles” was published in 1877, of which it 
is not too much to say that they almost rival tho splendid 
work of 1859 in all except vigour, 

Victor Hugo died at Paris in May, 1885, and his remaina 
were deposited with great pomp in the Pantheon, With 
all his exuberance of declamation, his great aflectation and 
vanity, his want of humour, his almost blindness to logic 
and pliilosophy, his frequently false taste, his intentional 
neglect of smoothness, and his preference of the bizarre 
and grotesque to the purely artistic, Victor Hngo remains 
a dazzling figure, a poet of irresistible force, whose verses 
simply enthrall and transport tlie reader — not only the 
foremost French writer of the nineteenth oentuiy, but we 
may say the greatest of French poets; and the homage, 
amounting to veneration, amid which his last years were 
spent embrace practically the whole world of letters. 
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HU'GUSNOTS, the name given to the early adherents 
of the Kcformation in France. The origin of the word has 
been variously accounted for, but it was most probably 
introduced from Germany as a corruption of the German- 
Swiss £idffeno98en, confederates, or those bound together 
by an oath. Like many other names it was first given by 
opponents as a badge of reproach, and subsequently be- 
came honourable from its associations. The movement of 
the Reformation made its appearance in France at the 
beginning of the sixteenth century ; and at the period when 
Luther was defending its principles before the Diet of 
Worms, Briconnet, bishop of Meaitx, Lefovre, and Fare! 
were labouring zealously for the same cause in France. At 
first the new doctrines, which seemed to bo chiefiy directed 
against the more open sins and derelictions of the clergy, 
enjoyed the toleration of the king, Francis I. ; and his 
sister Margaret of Valois, the queen of Navarro, was an 
active supporter of the cause. As it progressed however, 
the alarm and anger of the clergy became fully aroused, 
and as some of its manifestations Imd given ofienee to the 
king, a determined effort was made to extirpate it by means 
of firo and sword. In 1AB5 a solemn procession in vindi- 
cation of the faith was made at Paris, in which tlio king 
walked bareheaded and bearing a taper; as part of the pro- 
ceedings six Lutherans were burned, having their tongnes 
cut out and being affixed to a movable gallows, which 
alternately rose and fell over a fire kindled beneath. This 
was followed by many executions of a similar kind, and 
by the more wholesale slaughters which extenninated the 
Vaiidois of Provence; but in spite of these persecutions the 
number of those who adopted the principles of the Refor- 
mation continually increased. Under the influence of 
Calvin, who took very great interest in the work of the 
Reformation in France, the French Protestants about the 
middle of the sixteenth century began to organize them- 
selvos into churches, and to unite these churches into 
groups or districts for the purposes of mutual aid and 
counsel. The first French Protestant church was estab- 
lished at Paris in 1655, and very soon afterwards others 
were established in most of the large towns wliere the 
principles of the Reformation Lad obtained followers. These 
churches were established according to the Presbyterian 
form, a pastor being appointed as the leader, with elders 
and deacons to assist in the government and worship, 
each church being independent of the rest, though several 
churches might combine in any movement for their mutual 
benefit or for the promotion of their common cause. The 
first synod of the reformed churches was held at Paris in 
1659. At this assembly, to which eleven churches sent 
deputies, a confession of faith and a series of articles of 
discipline were drawn up and issued, and these, with a few 
alterations, became subsequently the doctrinal and ecclo- 
siastical standards of the I'rotcstants of France. It is not 
easy to estimate the number of the Huguenots at this 
period, but according to Beza they were not less than 
400,000, and the party included about one-third of the 
nobility of France. The persecutions of the Roman Catho- 
lic party, however, had become more fierce and intolerable 
as the number of the Protestants increased, and at last, 
driven to desperation, the Huguenots took up arms in their 
own defence and sought to change the government in order 
that they might gain liberty of worship. In February, 
1560, at a meeting at Nantes, they resolved to petition the 
king, Francis II, , for liberty of worship and for the re- 
moval of the two brotliers, Francis dnke of Guise, and 
Charles of Lorraine, cardinal and archbishop of Rheims 
(see Guisb), who were the real rulers of the kingdom and the 
foremost in the persecution. In the event of a refusal 
they conspired to seize the person of the king and appoint 
their own leader, Louis L, prince of Bourbon Condd, as 
governor-general of the kingdom. The conspiracy failed 
completely^ and a terrible vengeance was exacted: some 


1200 of the Hngnenots were slaughtered without inves- 
tigation or trial, their bodies being fiu^g into the Loire 
until the stream was almost choked by the number. In 
Januaiy, 1662, owing to political ohanges in France, 
Catherine de Mddicis teing obliged to rely upon the aid of 
tho Protestant party in defence of her son Charles IX., who 
was under age, an edict was issued which gave the Hugue- 
not noblemen the right to the free exercise of their religion 
on their own estates. A few months only after this a 
party of Hnguonot worshippers in the little town of Vossy, 
in tho province of Champagne, were attacked by the Duke 
of Guise and his followers, sixty being slain upon the spot, 
and 200 more severely, some mortally, wounded. For this 
butchery he was received with acclamation by the people of 
Paris, and emboldened by his reception be seized upon„tho 
persons of the young king and the queen-mother, and pro- 
claimed the Protestants rebels against the royal authority. 
The latter rallied round the standard raised by Condd at 
Orleans, and the ciril war was commenced whicli was to 
devastate Franco for nearly thirty years. At the outset 
tlie Huguenots wore defeated at Ronen, 11th September, 
1662, and again at Dreux, 1 9th December, the same year. 
In 156.H the treaty of Amboise was concluded, but its 
stipulations were observed by neither party, and the war 
was soon recommenced, tho Huguenots being again de- 
feated 10th November, 1567, at 8t. Denis. Reinforced by 
aid from Germany they were able to threaten Paris, but 
their leader Condc allowed himself to be again duped 
by Cathdrine do Mddicis, and signed the peace of Long- 
jumcau, leaving his party at the mercy of their enemies, 
with no other security than the word of an Italian woman.” 
The queen-mother, as soon as the pressure of danger 
was removed, promptly recommenced the persecution, and 
within a few months several tliousands of the Uugnenots 
were either assassinated or publicly executed. Condd and 
Coligny fled tb La Rochcllo, where they were joined by tho 
Qncon of Navarro and her son Henry, afterwards Henky 
IV. OF France, at the head of 4000 men. Assistance was 
also received from Germany and England, and the third 
war of religion was begun. Tho Huguenots were defeated 
18th March, 1569, at Jamac, and again at Moncontour, 
8rd October, 16(59, but they managed to take Nimes, relieve 
La Rochelle, and gain the victory of Lu 9 on. Their Buccesses 
led again to the proposal of terms of peace ; and a tn^aty, in 
which an amnesty and the free exercise of their religion 
everywhere except at Paris was granted to the Protestants, 
was signed at St. Gonnain-en-Laye, 8th Angust, 1670, 

As with tho treaties prcfvjously signed, the queen-mother 
and the leaders of the Homan Catholic party had no inten- 
tion of observing its conditions, but on the contrary they 
sought to obtain by treachery that which they had failed to 
procure by force of arms. In two years their plans were 
ripo for execution, and the leaders of the Huguenot party 
having been enticed to Paris, a general massacre of the 
Protestants was commenced on Sc. Bartholomew's Day, 
24th August, 1672. In the ghastly slaughter that fol- 
lowed, according to the lowest computation, 80,000 of tho 
Protestants of France wore destroyed, but many historians 
place tho number killed at a much higher figure. Most of 
the leaders of tho Hugnenot party were dostioyed in the 
massacre, but tho remainder rallied their scattered forces, 
and a fresh war was commenced which continued with but 
few intermissions until the accession of Henry of Navarro 
in 1589. Ilis reign marks a tranquH period ia. the history 
of the French Protestants, and in 1608 they obtained the 
celebrated Edict op Nantes, which though it granted 
them less than they had anticipated, was yet for a long 
period tho foundation of their liberty. The period succeed- 
ing tho reign of Henry IV. was marked by nnmerous ont- 
breaks on the part of the Huguenots, who were distrustful 
of the plans and purposes of the French court, and ulti- 
mately Cardinal Richelieu determined to finally break their 
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power by the capture of their chief stronghold, La Bochelle. 
This he effected lb 1628, and with its fall and the snb- 
sequent surrender of the remaining Protestant towns the 
religious wars of Franco came finally to an end. Still 
the Huguenots were left in tlie enjoyment of freedom of 
religion, and being excluded from the court and service of 
the state, they devoted themselves to manufacture and 
commerce until they became the industrial leaders of the 
nation. They followed agriculture in the rural districts, 
and their farms were among the finest in France. The 
wine trade of Guicune, the cloths of Caen, the maritime 
trade on the sea-board of Noi*maiidy, the manufactures in 
the north-western provinces, the silk trade of Lyons, with 
many otlicr branches of commerce, were almost entirely 
carried on by the Huguenots, who bore a high reputation 
for Industry and integrity even among their enemies. The 
consolidatiou of the power of the king was, however, 
fraught with danger to tho liberties of tlie Protestants, 
and os Louis XIV. in his declining years became morbidly 
suporslitious, he sought, under the direction of Madame de 
Maintenon and his confessor l^chaiso, to atone for his own 
crimes by the suppression of lieresy. At first bribci^ was 
tried, and a regular fund of secret-service money was set 
apart for procuring conversions. Then persecution was 
recommenced, and many thousands were terrified into 
abjuring their religion by the means of the Dragonnadjss. 

Finally, in 168d Louis revoked the Kdict of Nantes, and 
followed up tho revocation with laws of terrific severity 
against Protestantism. All l^rotestant worship was for- 
bidden under penalty of anvst and confiscation of property. 
Ministers were to leave the kingdom within fourteen days 
unless they became converted. All Protestant schools 
were closed, and all children born after tho passing of the 
law were to bo baptized and brought up as liomaii Catho- 
lics ; all marriages, unless celebrated by the Komau Catholic 
clergy, were declared null, and the Protestant laity were 
strictly prohibited from leaving the kingdom. 

Tlie provisions of the edict were can-ied out with relent- 
less rigour, and a desperate flight of the Huguenots eu- 
isued. Many thousands had been forced to emigrate by 
tlie dragonnades, but now the flight became wholesale, 
though every effort to check it was made by the authorities. 
Vanban, who wrote a year after the revocation, estimated 
tho loss of France at 100,000 inhabitants, 60,000,000 
francs in specie, 9000 sailors, 12,000 veterans, 600 officers, 
and her most flourishing branches of manufacture and 
trade. Sismondi considers tlie loss to have exceeded 
300,000 men, while some modern estimates put tho num- 
ber lost during the whole period of the persecution at 
not less than 1,000,000. A large number abjured their 
religion, but a remnant remained who neither fled nor ab- 
jured, and whose endurance and determination during 
tho long years of persecution tliat followed fonn one of 
the most remarkable of the records of religious history. 
The loss of Franco was tho enrichment of other lands, 
and England, America, Germany, fSwitzorland, Denmark, 
Sweden, and Holland all profited by the advent of tho 
emigrants. It is estimated that during tho ten years that 
followed the revocation noai'ly 80,000 of the Huguenots 
established themselves in England, and their influence 
upon tho trade and manufactures of tho country was both 
widespread and lasting. The long windows of the silk- 
weavers* houses still mark the quarter of Spitalflolds, Lon- 
don, where not so very long since a considerable French 
colony, with English assistants, drove a thriving trade, 
though not a weaver is now to be found there. 

Tho majority of the Huguenots, however, became merged 
in the general population of England, and their descendimts 
heartily accepted tho change of nationality. Many of 
the latter have since attained to eminence in their adopted 
country, and are to be found among the loaders of the 
nation in all branches of its activity. Similar results may 
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be traced in otlier nations where the refugees took up their 
abode, and it is said that when the Emperor of Gennany 
rode into Paris at the head of his victorious troops at the 
close of the war in 1871, not less than eighty members of 
his personal staff were descendants of the Huguenots who 
bad been driven by persecution from France. 

During the eai-ly part of the eighteenth century the 
rigour of llie persecution was maintained, but gradually 
the spirit of tho age began to be averse to sucli methods of 
maintaining the power of the priesthood, and the interfer- 
ence of Voltaire, after the judicial murder of John Galas, 
did much towards bringing the persecution to an end. In 
1787 an edict of Louis XVI. restored civil rights to the 
Huguenots, and the Bevolntioii of 1789 and the passing 
later of tho Code Napoleon gave them equal rights with 
Homan Catholics. At the present time the Protestants 
of France number about 500,000, and many of their 
pastors receive a small salary from the state. They 
nevertheless enjoy a considerable amount of self-govern- 
ment, and they have an excellent reputation os industrious 
and orderly citizens. In the Protestant churches of France, 
as in those of other countries, there is a tendency to divide 
over the questions arising from the progress of scriptural 
and historical criticism. Some of the leaders are well 
known for tlie liberalism of their ideas, and for the work 
they h.*ive done in connection with the advaucement of tlie 
science of theology, wliile others, fearing the rationalizing 
tendencies of modern studies, cling more closely to the 
Galvinistic standards of their forefathers. (See “ History 
of the Hise of tho Huguenots,** by Professor U. M. Baiid, 
two vols., 1880.) 

HUU. or KINGSTON*UPON.Sn7LX. is a borough 
and county of itself. It is the chief town in the East Riding 
of Yorkshire, and a port of first-class magnitude, situated 
on the north side of the estuary of the Humber, whore it is 
joined by the river Hull, and is 196 miles from Londou by 
tlie Great Northern Railway. This place took its name of 
Kingston from its purchase by Edward I., who saw the 
great natural advantages of its position, and determined on 
the foundation of a fortified town and port. Tho town, 
under tlie name of Mytonwyk, apjiears to have been of 
importance in the time of Atlicistun. It is first mentioned 
as a port in 1160. In the Civil War of Charles I. it 
was the first to close its gates against the king, and il 
successfully sustained two sieges by the royal troops in 
1642 and 1643. The citadel, which was on the cast 
bank of the river Hull, at its junction with the Humber, 
has been pulled down, ami its site converted into streets 
and sliipbuilding yai*ds. There is a battery of nineteen guns 
at the village of Pauli, 6 miles lower down the Humber, 
where a fort has been erected in a commanding position. 
A man-of-war is also permanently stationed at HulL 

Hull has many good streets ; and extensive warehonses 
border the river, along which the town and suburbs extend 
for 2 miles from the Humber. Much has l)cen done to 
improve the town in late years, especially since the removal 
of tho citadel in 1864. The docks, built upon the site 
previously occupied by fortifications, communicate with 
each otlier, and are very extensive. They are surrounded 
by broad quays and large warehouses. Additional rail- 
way connection with tho South Yorkshire coalfield near 
Bumsley, and junctions with the existing lines of the 
Lancashire and Yorkshire, tlie West Riding and Grimsby, 
tho Midland, and thti Manchester, Sheffield, and Lincoln- 
shire railway companies, and through tliem with the York- 
shire lines of the Great Northern and the London and 
North-western railway companies, have been made in 
recent years. By moans of these works there has been 
also formed in the town what may bo termed an outer- 
circle railway, the inner circle being formed by the existing 
Victoria Dock branch of the North-eastern l^Uway. Tho 
Alexandra Dock has a water area of 47 acres ; it has a 
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river frontage of more than a mile ; the entrance lock itself 
is 550 feet long and 86 feet broad. The land upon which 
the dock is constructed, an area of 150 acres, was re- 
claimed from the muddy Humber. 

Hull has the advantage of being connected by railway 
with all the manufacturing towns of Yorkshire and the 
Jllidland counties, and forms the great outlet for tlie 
exportation of their goods. It is also the outlet for the 
districts drained by the Ouse and the Trent. The number 
of vessels registered as belonging to the port in 1885 was 
840 (200,000 tons). The entries and clearances each average 
4500 (2,000,000 tons) per annum. The customs revenue 
amounts to over JC140,000 per annum. The principal im- 
ports are timber, corn, cattle, wool, iron, flux, hemp, linseed, 
tallow, hides, pitch, spirits, sugar, and wine ; the exports 
ore coals, woollen and cotton manufactures, yarn, earthen- 
ware, hardware, and metals. The value of the exports is 
nearly £26,000,000 per annum, more than any oUier port 
ill the United Kingdom, except London and Liverpool. The 
coasting trade is highly important, there b(‘ing much traffic 
in coal. There is also a large transit trade between the 
north of Europe and America via IJveriiooI. 'Iho nier- 
chaiits of Hull were tiie first in England to einboi'k in the 
northern whale fishery, hut this trade has ceased. Tho 
local fishing trade is, however, extensive, and the fish is 
sent off daily to all parts of the kingdom. Tho town is an 
important steam-packot station, and communicates many 
times weekly with the chief ports in the Jialtic, Denmark, 
Norway, Germany, and Holland, as well as w'itli the other 
prineij^ ports of Europe and tlie United States. In tho 
town are large cotton and flax mills, extensive iron ship- 
building yards, manufactories for maeliinery, chain cables, 
and canvas, tanneries, soap and chemical works, com and 
oil mills. The manufacture of oil-cake is carricnl on hero 
more extensively than in any other town in the United 
Kingdom. 

Among the chief public buildings arc the Koyal Institu- 
tion and Museum, guild-hall, custom-house, dock, pilot, 
excise, post, and stamp offices, infirmary, Trinity-house, 
and Triuity almshouses, a handsome town-liall, an ex- 
change, and two merchant seamen’s oi’phan asylums, one 
opened in 1837 and the oilier in 1866. There is a branch 
of the Bank of England, and several otlier banks. A theatre 
was built in 1872, in place of one which had been burnt. 
Tliere is in tho market-place an equestrian statue of Wil- 
liam HI., wliich is covered with leaf gold. Tho Wilberforce 
statue surmounts a fine fiuted Greek Doric column, on a 
square pedestal. In the People’s Park (about 27 acres 
in extent, presented to the town in 1860 by Mr. Z. 0. 
Pearson, then mayor) is a seated marble statue of Queen 
Victoria, erected in 1 863, and one of tlio Prince Consort, 
erected in 1868. There is also a statue of the late Dr. 
Alderson in front of the infirmary, and one of Andrew 
Marvel, who represented tho town in Parliament, was 
erected in the town-hall in 1868. The benevolent establish- 
ments include the Koyal Infirmary, founded in 1782, the 
Trinity-honso, instituted in 1369 for Hie relief of decayed 
seamen, the Charter-house, for the relief of the poor, and 
several dispensaries and asylums. Tlie botanic gardens 
are 56 acres in extent. There is a general cemetery of 
about 20 acres, and another of about 8 acres specially 
fijr Holy Trinity parish. Tho Holy Trinity Church, the 
most ancient in Hnll, is an exceedingly large edifice. It 
is 272 feet long from east to west, and is a beautiful 
and ornate esneiform Gothic structure, with a pinnacled 
tower 140 feet in height. It has recently been restored 
internally and externally. St Mary’s Church has also 
been enlarged. There arc several other chorches, and a 
largo number of dissenting chapels. The schools include a 
grammar-school, founded in 1486; Trinity-house Marino 
Schools, founded in 1786, in which 160 boys are clothed 
and receive a very superior nautical education free ; Cogan 


School, named after the founder, Alderman Cogan, m 
which between fifty and sixty poor girht are educated for 
domestic service, and a marriage portion of £6 each ia 
given to deserving girls brought up in the school. 

The following figures show the increase in tho popula- 
tion during the Jast half century. In 1821 the number 
of inhabitants was 44,965; 64,112 in 1831; 67,096 in 
1841; 82,602 in 1851; 97,661 in 1861; 123,408 in 
1871 ; and 162,194 in 1881. Hull returns three members 
to Parliament under tho Act of 1885* For munidpal pur- 
poses the town is divided into seven wards, represented by 
fourteen aldermen and forty-one councillors. The mayor 
has the singular honour of having two maces and twn 
swords, one given by Richard II., the other by Henry VIII. 

HUL’XJUS,, JOHN PYKB, a musical composer of 
morit, but for better known for his great ocbiovemenis in 
teaching masses of choristers and in elevating the standard 
of musical thought and truining in England, was born at 
Worcester, 27tli June, 1 812, and received his first musical 
training from William Horsley, the well-known composer 
and friend of Mendelssohn. In 1 832 he became a pupil 
of tho Koyal Academy of Music, and four years later camo 
conspicuously before tho public as the composer of Charles 
Dickens’ operetta, “ The Village Coquette,” performed for 
the first time at tlio St. James’s Theatre, 5th December, 
1886. Two other comic operas, “The Barbers of Bas- 
sora” and “The Outpost,” were produced at Oovent Gar- 
den in tho two following years, but neither of them met 
with pennaiiont success. 

More important than his compositions, though some 
of these, such as the songs “ The Storm ” and “ Thr(?o 
Fishers,” arc very chaimiiig, was the educational work to 
which ho devoted himself from an early age. In 1841) 
he went to Paris to study the system inaugurated by 
Guillinume Louis Bocquillon Wiiliem, founder of popular 
musical education and of the important orpheon move- 
ment in France. The principles of Wilhem’s method arc 
contained in his “ Guide de la Metliode lillementairo cl 
Analytique de Musique et do Ohatit,” and tho same prin- 
ciples Hullah forthwith proceeded to adapt to English- 
uses. In 1841 ho started at Exeter Hall classes for the 
instruction of schoolmasters, and from that modest be- 
ginning the vast development of musical training in ele- 
mentary English schools may bo said to have taken its 
rise. From his elementary classes Hullah formed two 
schools, an upper and a lower, and commenced giving con- 
certs at Exeter Hall, the members of his upper school 
forming tho chorus and the orcliestra being completed by 
professional instrumentalists. WitJiin twenty years, from 
1840 to 1860, not less than 25,000 persons passed through 
these classes. From this centre Hullah extended his 
educational, activity all over the country. St. Martin’s 
Hall was built for him in 1850, and here ho gave concerts 
of remarkable value, many having for their object the 
elucidation of the history of music; others introducing 
works by great composers then almost unknown, such as 
the immortal Bach, &c. This hall was unfortunately 
burned down in 1860 ; Hullah’s loss was to some extent 
made good by a handsomo public subscriptioa. But this 
was not his only work. He became professor of music at 
some of the roost important schools in London, including 
King’s College, Queen’s College, Bedford College, and 
Charter-house, and in 1872 was appointed inspector of 
training schools for tho United Kingdom, a position which 
he held for ten years. In 1876 the University of Edin- 
burgh conferred on him the degree of LL.D«, and in 1877 
he had the great compliment of being elected a member 
of the Society of St. Cecilia in Rome, tlie oldest musical 
academy in Italy. Florenee also paid him a like honour.. 
Ho died 2lBt February, 1884. . 

Hullah was a prolific author and editor of musical 
works. His great collections, “Part Music for Four 



HULSEAN LECTURES. 


24S 


HUMBOLDT. 


Voices ** and “ Vq^al Scores ” contiun a great deal of valu- 
able material, and his educational works, A Grammar of 
Harmony,’* “A Grammar of Vocal Music,” and others, are 
still in use. Of more general interest is *^Tho History 
of Modern Music,” published in 1862, and supplemented 
three years later by an additional volume entitled “ The 
Third or Transition Period of Musical History.” Both 
volumes^ are composed of lectures delivered at the Boyal 
Institution, and are remarkable for their pleasant style 
rather than for deep learning or systematic arrangement. 
Considering, however, the great dearth of similar works in 
English, they are not without a certain value. In addition 
to this, Hnllah was a frequent contributor to periodical 
literature, and for some time acted as musical critie of the 
Academy and other publications. In that capacity he 
stoutly upheld the forms established by the classical 
masters; with the more recent developments of modem 
m nsic h e had little sympathy. 

HUL'SSAN LECTURXSf of Cambridge, corre- 
spond with the famous Bampton Lectures of Oxford, 
but arc of more recent foundation. They are part of tlie 
benefactions of the Kev. John Hulso (1708-90). This 
clergyman, who had no family, left his whole estate to the 
University of Cambridge, in noble emulation of what the 
Kev. John Bampton had done to the sister university, 
for tho promotion of religious learning. Two divinity 
scholars were to be maintained at St. John's College, 
Cambridge, a prize given yearly of ^40 for the best essay 
on some theological topic, a “Christian advocate” ap- 
pointed, and a lecturer to be elected annually. The Chris- 
tian advocate became in 18G0 the Hulsean professor of 
divinity. The first Hulsean professor was Mr. EUicott, 
aftenvards bishop of Glomsester and Bristol. The first 
Hulsean lectures (which take the form of sermons delivered 
before tbo university in sets of from four to six) were 
delivered in 1820, the lecturer being the Rev. Christopher 
Benson. 

HUMBER. See Yorkshire. 

BUBKHOXiDTt BARON VON (Friedrich Hrin- 
RKiK Alexander Humboldt), a celebrated naturalist 
and traveller, descended from an ancient, wealthy, and 
noble family in Pomerania, was bom at Berlin on the 14th 
September, 1769. His father died when he was not quite 
ton years old, but under tho watchful care of his mother 
lie was educated at homo during his earlier years, and 
was*afterwards sent to study at the universities of Berlin, 
Frankfurt-on-tbe>Odcr, and Gottingen. At Gottingen ho 
became acquainted with George Forster, Heyne's son-in- 
law, who accompanied Captain Cook in his second voyage 
round the world, and who inspired his young friend with 
a desire to study the productions of the tropics. In 1790 
lie accompanied Forster and Geuz in a tour through Ger- 
many, Holland, England, and along tho two hanks of the 
Rhine ; and he published tho result of his tour in a work 
entitled “ Observations on the Basalts of the Rhine,” &c., 
which appeared at Berlin in 1790. In 1791 ho entered 
tho mining academy at Freiburg, where ho enjoyed tho 
benefit of private instraction from Werner, and soon after- 
wards he received the government appointment of director- 
general of the mines in the principalities of Anbsach and 
Bayreuth. With the knowledge acquired in the discharge 
of these duties he wrote and published in 1793 bis “Speci- 
men FIotib Fretburgensis,” a work in which he described 
the oryptogamio and subterranean plants of the district 
In 1796 he made a series of exporifhents to investigate the 
irritability of the muscular and nervous fibres, the results 
of which he published in 1797 in a work enriched with 
notes by the illnstrioas Blnmonbach. On the death of 
his mother in 1796 Humboldt resolved to undertake 
a voyage of discsoveiy, and to prepare himself ho visited 
Paris, where he made the acquaintance of Berthollet, 
Laplace, Cu^der, and othora eminent in science, and con- 


tracted a friendship with a young botanist, Aimd Bon- 
plnnd, with whom he set ont in 1799 on a journey to 
Spanish America. It was on the 6th Jane, 1799, that 
they set sail from Corunna in the ship Pizarro^ and after 
visiting tho peak of Tencrific they reached Cumana, the 
capital of New Andalusia, on the 16th of July. After 
Trying their instruments and making other preparations 
for their journey, Humboldt and BonpUind travelled through 
New Andalusia and Spanish Gniona, determining the 
geographical position of tbo most important stations, 
studying their natural history, observing atmospheric 
phenomena, and examining tho antiquities of the country 
and the manners and' enstoms of the inhabitants. This 
exploration of South America was continued for five years, 
and whether wo estimate it by the romance of personal 
adventure or the value of scientific research, it is without 
a parallel in tho annals of civilization. After having for 
seventy-five days navigated in an Indian canoe the Orinoco, 
the Apnre, tho Atrnbapo, tho Rio Negro, and the Cassi- 
quiore, they rested at Angostura in June, 1800, and at tho 
close of the year they went to Havana in Cuba. From 
thence they went in 1801 to Cartagena, ascended the 
Amazons in a voyage of fifty-fonr days, and after visiting 
various interesting regions arrived on the 6th January, 
1802, at Quito, where tliey spent five months. On the 
23rd June, accompanied by Carlos Montnfar, they ascended 
Chimborazo, 19,300 feet above the sea, and the highest 
point of the Andes ever reached by man. After visiting 
Lima in Peru they embarked about the end of December, 
1802, for Guayaquil, descended to Acapulco, and passing 
by Fasco and Cncmavaca, they arrived in April at blexico. 
In this interesting kingdom they spent more than a year, 
visiting tho mines of Moran, the singnlar waterfall of 
Regia, and on tho 17tli September, 1808, the mud volcano 
of Jorullo, one of the wonders of tho New World. From 
Mexico our travellers went to Havana, and from thence 
to the United States, visiting Philadelphia and Washin^on. 
I.adon with large and valuable collections, they quitted 
America on the Oth July, 1804, landed at Bordeaux on tho 
3rd August of the same year, and repaired to Paris to pre- 
pare for the publication of their travels. Here Humboldt 
remained till March, 1806, when he visited Italy and Ber- 
lin in succession, and returned to Paris in 1807, where he 
remained for twenty years, refusing the most liberal offers 
from tho Priission government. From 1807 to 1817 he 
published the various parts of his great work, entitled 
“ Voyage aux Regions Kqninoxiales du Nouveau Continent 
pendant les Annccs 1799-1804,” In the production of 
this wonderful literary performance, wdiich appeared in two 
forms, folio and quarto, each consisting of twenty-nine 
volnmos, Humboldt was aided by Cuvier and othdi* dis- 
tinguished naturalists, and the work still remains a prin- 
cipal source of information on tlie South American con- 
tinent, and is a masterpiece of classification, inquiry, and 
learning. 

In 1822 Humboldt accompanied tho King of Prussia 
to the congress of Verona, and along with Gay-Lussac ho 
made a scientific tour in Italy, visiting Venice, Rome, and 
Naples. On his return he spent some time in England, 
and in 1 823 he published his “ Essai Geognostique but le 
Gisement des Roches.” Ho returned to Berlin in 1826, and 
in 1827-28 he delivered his celebrated course of lectures 
on the physical phenomena of the universe, which was 
afterwards expanded into liis “Kosmos.” In the spring 
of 1829, when Humboldt was about to enter his fifty-ninth 
year, he was imuted by the Emperor of Rnssia to undertake 
at his expense, and principally for the benefit of science, a 
journey to tho eastern provinces of his kingdom and to 
Central Asia, having for its main object the advancement 
of geology and terrestrial magnetism. Having eagerly 
accepted of this liberal ofifer, he associated with himself 
the celebrated naturalist Ebrenberg for the department 
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of zoology and botany, and Gastavns Rose for chemistry 
and mineralogy, while ho himself was to conduct the astro- 
nomical and mognctical observations. With M. Menschenin, 
a Bassian engineer, as their guide and interpreter, the 
travellers left St Petersburg on the 20th May, 1829, and 
embarking at Novgorod on the Volga, they passed by Gasan 
to the Kirgbese Steppe, visited Bolgari, the Tartar capital, 
and went % Persia to Ekatherineberg on the Asiatic side 
of the great Uralian chain* Advancing along the Southern 
Ural they arrived at Astrakhan and the Caspian, and re- 
turning through the country of the Don Cossacks to 
Moscow, they reached St. Petersburg in November, 1829, 
having accomplished in nine months a journey of 2320 
geographical miles. The results of this expedition were 
given ill two works — ^the one by Gustavus Rose and the 
other by Humboldt. The work of Humboldt, published in 
Paris in three volumes in 184.3, is entitled Asie Contrale, 
Recherches sur lea Cbaincs do Montagnes, ct la Climatologio 
comparco.'* This work, dedicated to the Emperor of 
Russia, led to the establishment of those magnetical and 
meteorological observations in various parts of the empire, 
and in the British colonics in Canada, Australia, South 
Africa, and St. Helena, by means of wliicli our distinguished 
countryman General Sabine has been led to such important 
generalizations. In April, 1835, Humboldt suflered a 
severe loss in the death of his brother William, who expired 
in his arms. In 1848 and 1844, when in the seventy- 
fifth year of his ago, he composed his remarkable work 
entitled “ Kosmos,” which ho dedicated to the King of 
Prussia, and which was published at Stuttgart and Berlin 
in three volumes (1847-61). This work was translated 
into English, under the patronage of its author, by Mrs. 
General Sabine, and also by Miss Ottc, and into French 
in 1848-67 by MM. Faye and Goluski, under the auspices 
of M. Arago. 

The intellectual services of Humboldt, which our limited 
space has enabled us but imperfectly to record, were honoured 
with rewards seldom conceded to the cultivators of litera- 
ture and science. Among the decorations which ho re- 
ceived from different sovereigns, that of grand officer of 
the legion of honour was doubtless the most welcome. In 
1850, on the death of our illustrious cemntryman Mr. 
Cavendish, lie was elected one of the eight foreign asso- 
ciates of the Academy of Sciences of the Institute of France, 
and ho was an honorary or corresponding member of all 
the leading scientific institutions in the Old and New 
World. He died on the 6th of May, 1859, within a few 
months of his ninetieth year. The loss of such a man, 
who was beloved by all ranks of society at Potsdam and 
Berlin, was felt as a public calamity, and every honour was 
paid td his venerated remains. Q'" Life of Alexander von 
Humboldt,” by J. Loweuburg, R. A. I^lleiiient, and A. 
Dove, London, 1874.) 

HUBI'BOXdDT, BARON VON (Kaiit, Wiliif.lm), 
was born at Potsdam, 22nd June, 17G7, and studied law 
in the universities of Gottingen and Jena. He was thirty- 
three when he published his first production, which was a 
critical essay on Goethe's poem of “ Hermann and Doro- 
thea.” In 1802 Humboldt was appointed resident, and a 
few years afterwards minister plenipotentiary at the Holy 
See. In 1812 he was sent as ambassador to Vienna, and 
afterwards disdiarged the functions of minister-plenipoten- 
tiary of Prussia, together with Hardenberg, at the Congress 
of Vienna. He continued his diplomatic career at Frank- 
furt, where he made himself conspicuous through his con- 
ciliatory eloquence in the delicate business of dividing 
Germany among its princes, and afterwards as ambassador 
at the court of St Jameses. In 1819 ho was appointed 
minister and a privy councillor at Berlin. Humboldt and 
the ministers Von Beyme and Von Boyen tried to persuade 
the king to bo faithful to those liberal principles which 
he had proclaimed in 1818, and to introduce a general 


national representation. Unable to stem the king's policy, 
Humboldt, Beyme, and Boyen tendered their resignation, 
and Humboldt retired to Tegel, where he henceforth de- 
voted all his time to literature. He died 8th April, 1885. 
For forty years he enjoyed the well-deserved reputation 
of being one of the greatest linguists of Euro]^ He 
was the author of numerous critical essays, poems, trans- 
lations from the Greek, and remarks on the Oriental 
languages, which he published at difTorent periods, his 
contributions to the science of philology being valnable and 
important. The greater part of them was collected by his 
brother Alexander^ and published under the title, “ WiUielm 
von Humboldt’s Gcsammelte Werke” (Berlin, 1841, four 
vo ls. 8v o). 

3SUME, DAVID, philosopher, historian, and polirical 
economist, was born at EdinWgh, 26tli April, 1711 (old 
stylo). His father, Joseph Hume, a descendant of the 
noble house of Home of * Douglas, died when he was very 
young, but ho was carefully educated through the core of 
his mother, who was the daughter of President Falconer. 
In 1728 Uumo was sent to the University of Edinburgh, 
and after remaining there a few years he took the first 
steps necessary for an entrance into the legal profession. 
He soon found the study of law totally uncongenial to his 
feelings, and ho appears to have remained for some five or 
six years at the family home of Niaewells in Beiwickshire, 
devoting himself to the study of the classical writers until 
his health gave way, and ho passed through a period of 
intense mental and physical depression, which ho has 
feelingly described in a letter to Dr. Cheyno. In 1784 he 
obtained a situation in a merchant's office at Bristol, but 
resigned it after a few months' trial, and betook himself 
to France for the purpose of quiet study and retirement. 
After a residence of three years, principally spent at La 
Flfiche, he returned to London, and two years later, in 
1789, he published his first work, the celebrated “ Treatise 
of Human Nature.” This work, which, according to his 
own account, was planned before he, was twenty-one, and 
was composed before ho was twenty-five, contains the first 
and in some respects the host exposition of his philosophy; 
but it attracted very little attention at the time of its 
publication, and Hume, who had anticipated all the fame 
which arises from vehement opposition, was greatly morti- 
fied to find his book not much noticed. His disappointment 
seems to have had the effect of diverting his studies to such 
subjects as would attract more .attention, and in 1741 he 
published a volume of essays which had considerable and 
immediate success. A second edition was published in 
1742, and the same year he published a second volume. 
In 1745 Hume accepted the post of companion to the 
Marquis of Annandale, a young nobleman of weak intellect, 
but quitted it after a year's trial, the latter part of which 
had been attended with a good deal of unpleasantness. In 
1746 he became secretary to General St. Clair, whom he 
accompanied on his journeys to Vienna and Turin. 

In 1748, while Hume was absent from England, his 
** Philosophical Essays ” were published, but they failed to 
attract the attention he liad anticipated, and were at the 
outset almost as quietly received as his Treatise.” In 
1749 he returned to England, and in 1751 he published 
his “ Political Discourses,” a valuable and original work on 
the principles of political economy, and also the “ Inquiry 
Concerning the Principles of Morals.” In 1762 he was 
appointed librarian to Uie Faculty of Advocates in Edin- 
burgh, a position which enabled him to carry out his do^e 
of writing «a history of England, the first volume of which, 
dealing with the reigns of James I. and Charles L, ap- 
peared in 1754. The second yolume was pnblish^ in 
175G, and then workiim backward he published the ** His- 
tory of the House of Tudor” in 1769, and two volumes 
containing the earlier English history in 17G1. In the 
earliest portions of this history he seems to have aimed to 
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some extent at iijgpartiaUty, bat tbe latter portions are ' 
written obrioaslj m tbe defence of Toryism. In 1763 
Hnme accepted the invitation of the Earl of Hertford to 
accompany him on his embassy to Paris, where his literary 
fame and his repntation for scepticism secured him mnoh 
attention. When Lord Hertford was in 1766 appointed 
lord lieutenant of Ireland, Hume remained at Paris as 
chtsrgi d'* affairs till the arrival of the Duke of Richmond. 
While at Paris he made the acquaintance of Jean Jacques 
Rousseau, whom he warmly admired and endeavoured to 
befriend. His eiTorts were defeated by the morbid half- 
insane self-conceit of Rousseau, who quarrelled with him 
and assailed him with malignity. 

Hume returned to England in 1766, and the following 
year* was appointed rnider-secretary of state, an office which 
he retained until 1760. He then settled at Edinburgh in 
possession of an ample income, and passed there the re- 
mainder of his life occupied in completing his literary and 
philosophical studies, and enjoying the friendship of many 
of the most eminent scholars and authors of tlie period. In 
1775 his health began to fail, and after a time his disease, 
hsemorrhage of the bowels, became so pronounced that he 
was convinced it could have but one termination. He 
occupied himself during its progi'ess in writing a biography 
of himself under the title of My Own Life,'* and aher 
displaying great cheerfulness and fortitude, he died 25th 
August, 1776, in his sixty-sixth year. 

In addition to the works mentioned, Hume was the 
author of Four Dissertations: the Natural History of Re- 
ligion, of the Passions, of Tragedy, and of the Standard 
of Taste,*' which was publish^ in 1757. Three other 
works, the “ Dialogues Concerning Natural Religion," and 
the essays on ** Suicide” and on the Immortality of the 
Soul” were printed posthumously. 

As a historian Ilume demands respect for the auimation 
and refinement of his stylo, and from the fact that he was 
one of the first of modern writers of history to perceive the 
importance of considering the social and literary aspects of 
national life as well as its political changes ; but his know- 
ledge of his subject was only superilcial, and be wrote with 
a strong party feeling, which renders his work untmst- 
w'orthy as a record of events. His writings on the subject 
of political economy are few and scanty, but they contain 
the general principles of the science, and Hume antici- 
pated by several years the more important of the conclusions 
established and elaborated by Adam Smith. It is as a 
philosopher that he will be longest remembered, and in 
this respect his fame has increased with the years that 
have elapsed since his deatl). It was his work to push 
the relativity of human knowledge to its results, with the 
consequence of the destruction of many a symmetrical 
system tliat had previonsly been accepted. It was not bis 
function to biiild up, but he cleared the ground for others, 
and since his period tbe metaphysidans of Scotland and 
Germany have been engaged in the erection of new systems 
upon different foundations from the old. 

//ame's PhlluBophy . — That a young man not quite 
twenty-one should conceive so remarkable a plan as tlmt 
of Hume's “ sceptical " Philosophy, a work in itself so far- 
reaching and in its effects so startling, is almost entitled 
to the name of one of those very miracles the impossibility 
of which he himself was so eager to demonstrate. Yet we 
know from Hnme himself that the Treatise of Human 
Nature," of which his later works are rather elaborations 
than amplifications, and which was actually completed 
when he was twenty-five and published when he was but 
twenty-eight, was so conceived. That after this great 
beginning he should have left abruptly philosophy for hls- 
tofy and for politics, even though it gave us the famous 
Histonr and the delightful Essays, is a thing to be regretted. 
He did truly return to philosophy for a few months, at the 
age of thirty-seven, when the Inquiry Concerning the 


Hnman Understanding," presented again in more polished 
form the matter of the treatise, with the important addi- 
tions of the essays on “ Miracles ” and on " Liberty and 
Necessity.” Yet the work which Hume deliberately refused 
to continue had been so splendidly done, so for as it went, 
that much of it permanently remrins as part of the ground- 
work of philosophy, and the effect upon the thought of his 
own time was most remarkable. Rousseau fairly idolized 
him; true, he afterwards detested him, but that was 
Rousseau's invariable habit with those whom he felt to be 
equally great with himself ; and a greater glory still, tha 
pMlosopher of KOnigsberg, the unrivalled Kant, has left it 
on record that it was Hume who brought him forth from 
the dreary no-thoroughfares of the old scholasticism. 

Locke had taught that the “ ideas '* ([states of conscious- 
ness) of the mind are acquired by experience, that it has 
no innate ideas (a denial now very seriously modified by 
the ovolation-hypothesis and the consequent views of 
HuitEPiTY). Hume, probably the clearest-minded philo- 
sopher who ever wrote, took up this empirical standpoint 
as regards the origin of knowledge. The very title of his 
book shows (as a title should do) the scope of bis inquiry. 
It is A Treatise of Human Nature, being an Attempt to 
introduce the Experimental Method of Reasoning into Moral 
Subjects that is to say, Hume had the wit to see that if 
philosophy was ever to become scientific it must adopt 
scientific methods ; it must experiment, collect facts and 
data, and from these induce mental laws in the same way 
as natural philosopliers proceed in the discovery of natural 
laws. Hume, then, was tlio first to clearly demonstrate 
what others had shadowed forth— the possibility of a 
science of mind — indeed of what we now call psychology ; 
and on this science of mind, elucidating what the nature 
of the mind is and what are its limits, in this anatomy of 
mind, so to speak, he pro{K>sed to found the true philoso- 
phy or science of knowledge, whose province is to inves- 
tigate the origin and limit of those first principles which 
rule the universe. As soon as it is shown to us in his 
lucid phrases it cannot be disputed that before we seek for 
first principles we most ascertain the boundaries of human 
knowledge, otherwise we may be seeking to know tbe 
unknowable. 

Now Berkeley had shown conclusively that we can know 
nothing truly of Matter ; wo know its apptarancta to us, 
but of itself w'e know nothing and can know nothing. Hume 
did the same office for Mind. In pages which have never 
been refuted — for they are irrefutable — ^he has made it 
clear that mind is knowable only as a succession of states 
of consciousness, just as matter had been shown to he. 
Berkeley's position is technically called Hume's 

is called Bctpivism, But scepticism has an ugly sound, 
and some philosophical opponents have endeavoured to 
represent Hume as denying mind. Others had, long before, 
also represented Berkeley as denying matter : — 

And coxcombs vanquish Berkeley with a grin.’* 

Let us hear Hume liimsclf on this : — “ But ns experience 
will sufficiently convince anyone that although ho finds no 
error in my arguments, yet lie still continues to believe 
and think and reason os usual, he may safely conclude that 
his reasoning and belief is some sensation, a poculiair manner 
of conception, which 'tis impossible for mere ideas and 
reflections to destroy'* (“ Human Nature," part iv.) That 
is to say, Hume's brilliant logic is, on his own showing, 
directed to break down the false delusion that we can ever 
attrin to the knowledge of what mmd is, and not to sup- 
port the absurd contention that there is no such thing as 
mind. Hume goes on : Thus the sceptio still oontiuttes 
to reason and believe, even though he cannot defend his 
reason by reason ; and by the same rule he must assent to 
the prinoiplo concerning the existence of body (matter), 
though he cannot pretend by any arguments of p^osophy 
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to maintain its veracity.^' (Locke had already connsellod 
men not to try to penetrate beyond phenomena, for the 
task was b^ond man's power, and they should, said he, 
bo content therefore **to sit down in quiet ignorance.'*) 
Hume puts the metaphysicians in this dilemma, and though 
he has been furiously assailed and denounced from his day 
to our own, the metaphysicians have never got out of it. 
Either, says he in effect, you must (1) hold &at what you 
see is the object itself, an opinion which can instantly be 
shown to he absurd ; or (2) you must hold that you see 
representations of objects only, and in the latter caso 
human reason is so constituted that you can never find a 
link whereby definitely to connect the representations with 
tlie objects they represent. 

(But is it true that in a century and a half we have 
advanced no step towards the comprehension of mind? 
The biological school, whom their adversaries nickname 
Materialists, not very aptly, assert the contrary. They 
consider they have advanced by determining to regard 
mind as a fitnetion^ and not as an entity. This was the 
brilliant suggestion of Gabanis, so often unjustly ridiculed 
as asserting that the brain secretes thouglit." The true 
statement of the biological view of mind is that sensibility 
is to tlie brain what contractility is to the muscles; neither 
can exist without its proper tissue. The mind is on this 
view much more than a series of states of consciousness — 
it is a vital process or function, and so long as the tissue 
which possesses it continues to exist, it has a perfect con- 
tinuity. This view affords the permanent link to the indi- 
vidual “ impressions and ideas," or what we call successive 
states of consciousnosa of the mind, which Humo sought, 
and sought in vain. Further, it lends support to another 
position of Hume's, which roused a storm of denunciation 
round his head, namely, that animals, or at least the higher 
vertebrates, are endowed with thouglit and reason as well as 
ourselves, though it may be in a less degree.) 

Unfortunately, as has already been regretted above, 
Hume was satisfied with showing the futility of pure 
metaphysics, of inquiries into the nature of existence and 
the like, and only in a few cases did he fully develop the 
powerful advance he thus ojicncd. The most famous of 
these developments arc his attacks on causation and on 
miracles. A few remarks on each will servo to malce his 
position intelligible. 

Everything is said to have a cause, except God, who is 
the First Cause. But Hume examines this dogma, and 
finds that the assumed especial power (neacn#) of causation 
can in no case be traced out. We know* that our hand is 
burned every time we ])ut it in a flame, as the burning is 
always followed by pain ; but why the flame should pro- 
duce iiain wc know not, nor do we know that it will always 
do so, nor can we assert, even if those flames wo know do 
bum, that all flames will likewise burn. Hume tries to 
sliow that it is only long-continued habit that gives the 
prestige of cause *’ to a certain wclI-obscr\’ed succession 
of phenomena. His merit is, as elsewhere, In so cfiectually 
demolishing the fallacy by his irresistible logic that the vic- 
tory is won, rather than in his being the first to attack the 
fortress ; for Hobbes had long before said, “ What vre call 
experience is nothing else but remembrance of what ante- 
cedents have been followed by what consequents.” This 
is to say wo merely assume that the future will resemble 
the past. But Hume in demolishing the visionary force 
of causation went too far when he attributed it to habit ; 
since one glaring instance, as for example the attack of a 
fierce animal, or the burning of fire, is quite enough to 
stamp the causal belief upon us. Wo should undoubtedly 
keep away, under the fiiin persuasion that approaching the 
one too closely would bring about a bite and approadiing 
the other a scorching, even after but the one solitary in- 
stance supposed. It is not necessary to bring the future 
in at all ; we do not say to ourselves, “ Fire always has 


burnt, it therefore always will burn," W3 simply recognize 
burning os a part of the properties of fire. Tlie word fire 
connotes certain sensations — burning is one of them, that 
is all ; it needs no second instance, if the first is sufficiently 
vivid to impress itself upon us. Nevertheless Hume made 
a great step towards this more modern view, and it was 
especially his domonstrations on causation which stimu- 
lated Kant to begin his own studies. 

Hume's view of miracles was very startling to bis own 
time, but to ours does not possess mneh more than a his- 
torical interest. He asserted miradea to bo impossible, 
because ho defines them as ** violations of the laws of 
nature.” But this definition caiiuot pass, because it is 
simply impossible to violate a law of nature. In Hume's 
day ft was not yet perceived that this phrase is mcrdly a 
convenient way of expressing a generalization which wc 
have madej a theory or working hypothesis which we havo 
hit upon, to collect and link together a number of observed 
phenomena for convenicnco' sake. To look upon such a 
h}q>othesis as an ultimate fact is to assume the power of 
understanding the infinite with our finite minds; is to pass 
by the warning of the Hebrew seer — “ Canst thou by search- 
ing find out God ? ” Any of our so-called “laws” of nature 
may bo changed to-morrow by a new discovery. Let us 
take an example. It was a law of nature that the heavenly 
bodies moved in circles (or cycloidal curves), whence most 
philosophers considered absolute uuimpoded motion to be 
circulai* in its tendency ; but it appeared also a law of nature 
that all things near our planet fell to the earth, and hiter on 
another law of nature — that uninterrupted motion on the 
earth's surface was in straight lines — was discovered. The 
first law at once now disappeared, and the circular orbit 
of the moon was explained by her perpetual fall towards 
the f^arth from that motion in a straight line which she 
would otherwise enjoy; so also with tlie planets in regard 
to the sun, &c. 'i'ho circular-motion law was seen to be 
no law at all. To talk therefore of flying lead, for example, 
as violating a law of nature is absurd ; if a scientifio man 
saw lead fly he would simply set to work to find the reason 
why, and that being found, the present law would yield to 
some larger hypothesis concerning lead, embracing the now 
fact of its rising superior to gravity under certain conditions. 

Tims Hume's argument as to miracles in general falls 
by its own definition. But let us define a miracle as 
a something transcending all ordinary experience, and 
Hume's reasoning at once tells. Wo agree with him that 
the more uncommon a fact is the more weighty must be 
the testimony for its occurrence — common evidence will 
not do. A large number of miracles are philosophically 
incredible, that is to say, as historic facts they havo not 
sufficient testimony. This is why Christians reject Mo- 
hammedan miracles, and Mohammedans Christian ; this is 
why Protestants reject the miracles of Bomsn Catholics, 
and Koman Catholics those of ])agaiu8m. Each faith views 
the assertions of the other faith from the mere historic or 
pbilosopliic standpoint. But the professors of each reli- 
gion do not themselves' apply this criterion ; they allege 
they havo proof, so far as their own miracles are concerned, 
which is to them more satisfactory than any ordinary tes- 
timony according to the laws of evidence; their witnesses 
ore such as compel belief, even of their unsupported tes- 
timony. If oply each religious community would bear in 
mind this consideration mutual tolerance would become 
enlarged, and Hume, so often decried as irreligious, will 
then have conferred upon us one of the most deeply reli- 
gious benefits we havo ever received. 

Finally, it is perhaps necessary to say one word on 
Hume's religious standpoint. It is the grossest untruth to 
call him, as many have done, an atheist. He is bitter 
against priestcraft, it is true— almost as bitter as against 
England and Englishmen, whom he cordially detested. 
But he defines clearly what it is that he opposes. By priests 
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I understand onls^ the pretenders to power and dominion, ' 
and to a superior sanctity of character distinct from virtue 
and good monil& These are very different from dergymen 
. . . there ia no rank of men more to be respected than 
the latter** (essay on “ Superstition**). Elsewhere Hume 
•espressly says 0* Natural History of Religion**) that he 
holds the existence of God, and that he believes the divine 
attoibntes^ to have some analogy to human intelligence. 
His position is indeed that of an agnostic. Ho believes 
in God, but he is content to admit that he knows, and at 
present can know, no more. He even desires (in the same 
work) “ that heaven would be pleased to dissipate this pro> 
found ignorance by discovery of the nature, attributes, and 
•operations of the Divine Object of our faith;** and else- 
wlfbre assorts, *^with reasonable men the question can never 
be concerning the heing^ but only the nature of God,** and 
he piously ascribes to him every species of perfection. It 
is quite time therefore to free this great thinker from the 
reproach of atheism, that is, of blindness, either absurd or 
pitiable as we prefer, to the highest sensations of tho soul. 

The editions of Hame*8 History*’ are numerous. His 
<}ollectod writings were published in 1826 and reprinted in 
1864; bnt the best edition is that of Messrs. T. H. Green 
and T. H. Grosso, published in four vols. in 1874. Sec 
also “Hume,** by Professor Huxley, in English Men of 
Letters (London, 1879), and tho “ Life and Correspond- 
ence of David Hume,** by J. 11. Burton, two volumes 
( Edinbu rgh, 1846). 

BUBflSt JOSZbPKf the champion of economy In na- 
tional finance, and for thirty-seven years foremost in the 
ranks of parliamentary liberalism, was born at Montn)so 
in tho year 1777. His father, a shipmaster, owner of two 
vessels, died when ho was five years old. His mother, a 
woman of strong mind and great good sense, secured for 
him the best education she could obtain, and having made 
choice of the medical profession ho was apprenticed at 
fourteen to a surgeon at Montrose. lie migrated three 
years later to the University of Edinburgh, completed his 
medical studies, and in 1795 was admitted a member of 
tho Edinburgh College of Surgeons. He made a voyage to 
India in 1796, and in 1707, ^tcr attending the hospitals, 
was admitted a member of tlic C<dlcge of Surgeons in 
London. Ho now entered as an assistant-surgeon the 
service of tho East India Company, and observing that few 
of tho company*s servants knew the languages in use in 
Hindustan ho applied himself to master them. With this 
knowledge, and with his inborn aptitude for accounts and 
business, he soon added to his medical duties those of 
Persian interpreter, of postmaster, and of paymaster of tho 
division to which he was attacliod on the breaking out of 
tho war with the Marhattas in 1803. He worked so hard 
and 80 succossfully that when he returned to England in 
1 808, it was as tho possessor of a fortune of £30,000 or 
£40,000. In 1809 he made a tour of minute observation 
through the United Kingdom, visiting every place of manu- 
facturing importance. Ho passed the gi'cater part of th^ 
years 1810-11 in foreign travel, visiting Spain, Portugal, 
Sicily, Egypt, Turkey, Greece, &c., keeping his eyes ever 
•open to any practical arrangement which might be care- 
fully imported into this country. It was at that early 
period that, struck by what he had seen at Palermo (as he 
once told the writer of this memoir), he pressed on the 
authoritite at home the system of extramural interments, 
which was afterwards carried into effect. To these con- 
tinental researches ho added a careful study of the cun- 
sritntion and political history of his own country. On 
his return to England in 1812 ho entemd the House of 
Commons as member for Weymouth, a vacancy occurring 
through the death of Sir John Johnstone. Hume was 
passing through the lobby of the House when Bellingham 
shot Mr. Percivol, and it was he who seized the assassin, 
and held him fast until he was arrested. He had arrived 


from India with a strong belief in tho excellence of the 
government as it was, and he took his seat on the minis- 
terial side of the House. His views, however, were soon 
modified, and his advocacy of a liberal commercial policy 
so dissatisfied the trustees of Sir John Johnstone that they 
refused to return him to the new Parliament of 1812. His 
first recorded speech in the House was one in favour of 
popular education. For some years afterwards he devoted 
himself to political and social action out of Parliament, 
cultivating the acquaintance of advanced reformers and 
promoting the establishment of savings banks and of 
Lancasterian schools. During this period of absence from 
the House of Commons Hume began his exertions in 
the court of East India proprietors, where, in 1813, ho 
fought single-handed the battle of free trade. In 1818 he 
was returned to Parliament for tho Montrose burghs, which 
included his native town, and he continued to represent 
them until 1830. From 1830 to 1837 he represented the 
county of Middlesex, which he exchanged in 1837 for 
Kilkenny. In 1842 he was re-elected for the Montrose 
burghs, and continued to represent them till his death, 
which took place at his seat, Burnley Hall, Norfolk, on 
20th February, 1866. 

With his varied knowledge, ever open to increase, his 
indefatigable industry, and his imperturbable temper, he 
soon look rank in the House of Commons as a Liberal leader 
•f no ordinary calibre. Other men might have larger 
intellects or greater oratorical gifts, but the usefulness of 
Joseph Ilumu was never vitiated by a suspicion that be 
wished eitbor to play the part of a demagogue or to grasp 
tho spoils of office. To name the political and social 
causes of wliieh Hume was the unwearied advocate in 
the House of Commons and out of it, would be to recapi- 
tulate the progi'ammo of tho Liberal party from the com- 
mencement to tlic close of his parliamentary career. Finan- 
cial reform was from first to last his peculiar question. His 
extensive knowledge of the details of government de- 
partments was something startling, and his demands for 
retrenchment and economy were not of the vague kind 
whidi it is so easy to cultivate, but based on and supported 
by facts and figures familiar to him as the alphabet. When 
a job or a piece of extravagance was proposed, “ What will 
Joseph Hume say? ** was an expression which became pro- 
verbial. In the pre-reform era one of his most notable 
ncliievcmenls was the repeal which he procured of the 
combinutinn law^s ; and when the Reform Bill came, he saw 
ministers of tho crown endeavouring to gain popularity 
by carrying out * 11)0 reforms which he had long promoted 
almost single-handed. It was his exertions — long, labori- 
ous, and* costly — that gave the deathblow to Oraiigeism 
in the army in the years 1835-36, It was he who moved 
for tlie. appointment of the import duties committee of 
1840, which led to the tariff reforms of Sir Robert Peel. 
It w'ns to Ilumc that the public ow<‘8 the throwing open 
of such places as Hampton Court and Kew Gardcj; >. 
He was the spokesman of every pievance, public and 
private ; and to the last bis house in Brynnston Square 
Vi’as the resort of all who had injuries to be redressed or 
suggestions for improvement and reform requiring an 
advocate. During the latter years of liis life lie enjoyed, 
without the embiunussmeiits of office, the position of a 
vctci-an minister; and being nearly the oldc.st member of 
the House, where he had never made an enemy, he was 
respected and esteemed by the leaders of all parties in 
Pailinmeiit. It should ho add(*d that though his name 
was identified with financial economy and retrenchment, 
Hume was always nut only ready, bat eager to support 
every claim on the public purse which h^ in view the 
social or educational elevation of the people, or indeed any 
object of genuine public utility; for instance, he may be 
said to Imve created the present system of lighthouses. 

HUM'FREY, PKLHAM. See HtiMPHREY. 
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HUMlD'mr Is that condition of a substance through 
which it communicates to a body in contact with it some of 
a liquid which it may have absorbed; and the term is com- 
monly applied to the atmosphere as regards the amount of 
moisture it contains. 

The Immidity of the atmosphere is originaliy caused by 
the evaporation of water from the seas, lakes, &c., of the 
earth ; and the quantity of moisture which a volume of air 
is capable of containing depends upon the temperature. 
The consideration of this absorptive power is often termed 
atmormtry. If the temperature be increased, the air gdns 
the power of receiving more vapour ; and the atmosphere 
becoming saturated with moisture, if the temperature be 
suddenly lowered, a precipitation of water takes place. 
Thus is formed Dew ; and if the chill is so great as to 
lower the air below the freezing-point, ice, not water, is de- 
posited, and we have Hoar Frost. The phenomena of 
aerial precipitation and condensation of water in all its 
forms are grouped for study under the generic name of 
hyetometry. 

The humidity of the atmosphere generally decreases 
from the surface of the earth upwards; and when the 
density of the lower strata is great, the clouds ascend into 
the drier regions, where they are readily absorbed. This 
circumstance accounts for the fact that, when the morcuiy 
rises in the barometer, the weather frequently becomes fair. 
The amount of moisture in the atmosphere is measured 
by the various kinds of hygromtUr^ and the considera- 
tion of all the phenomena of aerial humidity has obtained 
the name of Hyqromktry. 

The effect of humidity on the dimension of bodies is 
always to increase them ; but when a watciy vapour pene- 
trates between the twisted fibres of cordage the cordage 
swells out transversely, and tbns, as regards its length, 
becomes shortened, but as regards its total 1)uik is in- 
creased. Most salts absorb water, and thereby increase in 
weight. 

buborza'cem:, an order of plants belonging to tho 
cohort Gcraniales among the Polypetalas. The species, 
about twenty in nombor and classed in three genera, arc 
all natives of Brazil or Guiana, with tho exception of one 
species, which is found in Africa. They are trees, generally 
with balsamic juice; the leaves are ^temate, undivided, 
loatheiy, without stipules. The flowers are regular, and 
of a white colour ; there are five small sepals, five petals ; 
stamens numerous, rising from below the ovar}', with 
united filaments, the connective of the anthers fleshy and 
produced into a conical projection beyond anther-cells ; 
disc annular or toothed, suiTounding tlie ovary ; the ovary 
superior, not lobed, with five and sometimes six or even 
seven cells, and simple style ; ovules pendulous, with one 
or two in each cell; fruit drupaceous; and seeds with 
fleshy albumen. 

HuftUrium btdsamiferum^ a tree 40 feet in height, is a 
native of Guiana. Its bark is thick and abounds with a 
red balsamic fluid, which resembles stoi*ax in smell ; after 
it lias exuded from tho tree it becomes bard and transparent, 
and when burned affords an agreeable odour. An ointment 
prepared from it is used for pains in the joints, and inter- 
nally as a remedy for blennorrhceal discharges and attacks 
of tapeworm. The negroes and natives of Guiana use the 
bark in slips for the purpose of flambeaux ; they also use 
the red-coloured wood in building their houses. I/umrium 
Jloritnmdum is a native of Brazil. Its tmnk, when wounded, 
yields a fragrant liquid yellow balsam, called Balsam of 
Umiri, resembling in its properties copaiva and balsam 
of Peru. 

HUM'BnCL. JOHN NHPOMUB; a distinguished 
pianist and musical composer, was born at Pressburg, 1778, 
and died at Weimar, 1887. His father was a musician, 
and led the band for Schikaneder, that theatre manager 
and friend of Mozart for whom the great musician wrote 


the ZanberiKite ** to extricate him fr(«n pressing diffi- 
culties. MozarPs friendship was tamed to good account 
by the elder Hummel, and John became for a consider- 
able time a resident in Mozart's house. Afterwards he 
studied with Albrecbtsborger and the immortal Haydn. 
Under such auspices his talent developed to its utmost. 
His playing was beautifully smootli and correct, hut want- 
ing in poetiy and enthusiasm. The same may be said 
of his compositions, which still have power to charm, and 
1 ‘emam established favourites, but have no force to stir 
their hearers into the ecstasy which is at the command of 
Beethoven and Schubert. Yet in his prime Hummel was 
considered as the equal of Beethoven by probably more 
connoisseurs than those who held the contrary opinion. 
Beethoven at one lime liked Hummel, but took a dislike 
to him, perhaps unjustly, through suspecting him of false 
play with the Ksterhazys, who did not like his mass in 
G. But when Beethoven lay dying the kind-hearted 
Hummel was one of the first to liasten to his bedside. Ho 
had succeeded Haydn as the musical director to the mag- 
nificent Esterhazy family, and later on he held, similar 
posts at the courts of Stuttgart, of Weimar, and of tho 
Bussian graiid-duchess, Maria Paulowna. Nut only in his 
own country and in Russia, but in France, Holland, and Eng- 
land, his reception, whenever ho .visited those countries, 
was almost uneqaallcd, and from our point of view in- 
credible, compared with the popularity of far greater men. 
If in his own day Hummel was over-exalted, in our time 
lie is punished by an equally absurd depreciation of his 
undoubted merit. Ills pianoforte works, his septet, and 
his graceful trios for pianoforte and strings, can never fail 
to please those wlio do not demand to be always the 
seventh heaven.” 

HUBIfilXNG-BlRD is the name given to the beautiful 
little birds forming the family Trochilido;, from the sound 
made by the rapid vibration of their wings* The birds 
forming this family, which arc undoubtedly the gems of 
our ornithological treasuries, are peculiar to America and 
its islands, iu the tropical parts of which they abound, 
adorning the gardens, fields, and woods, and even the 
mountain sides to a considerable height, with their swiftly 
glancing fairy-like forms and brilliant sparkling colours. 
These (farming little birds, the smallest, as a, group, of all 
tho feathered tribes, ai-e furnished with a long and more or 
less acute bill, which is sometimes straight and sometimes 
curved, and has the lateral maa’gins of its upper mandible 
dilated beyond the edges of the lower one. Tho nostrils 
are situated at the base of the upper mandible, and con- 
cealed beneath a lai-ge scale, whi^ is sometimes covered 
with feathers. The wings are long and pointed, reminding 
one somewhat of tliose of the swifts, with which the 
humming-birds have a very manifest affinity; the quill 
feathers are graduated. The tarsi are delicate, slender, 
naked, or feathered to the heels, scntellated, having in 
front three equal toes, the two internal ones a little con- 
nected at their base, the hind toe rather stout, all furnished 
with compressed, curved, aud hooked claws, which are 
rather robust 

If we look at the skeleton of a humming-bird (remem- 
bering that great and small are relative terms) we shall be 
struck with the provision made in the sternum (breast- 
bone) and parts connected with it, for the vast development 
of the muscles of flight. The sternum is deep tfbd wide, 
and the pectoral muscles form nearly the whole, by weight 
or measurement, of the fleshy substance of the bird. The 
tongue is the principal organ on which these briUiaent 
little creatures depend for the means of obtaining their 
food — nectar and the insects which lurk in the neotariea 
of flowers. It is supported by the branches of the 
hyoid bone, which are prolonged round the back of the 
skull and act like springs for its protrusion. This orgi^z 
is very long, and can be protruded a good way from Ihe^ 
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bill. It IB ooin]K>sed of 'two nrasciilo-fibrous cylindera 
attached to each other throughout a great portion of their 
continuity, and separated towards the point ; so that the 
two tubes, slightly enlarged towards this part, separate 
from eadi other, and each presents a little blade which is 
concave 'within and convex externally. The two small 
blades, or elongated spoon-liko terminations, seize the 
insects, which, on the tongue being retracted, are caught 
by the mandibles and forthwith swallowed. The long and 
slender bill oomos in admirably to aid the insertion of the 
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tongue into the nectaries of flowers. The food of these 
birds consists mainly of small insects and only secondarily 
of the honeyed juice of flowers. Indeed, according to 
Wallace several species, especially of the genus Phadtoruis 
(Hermit), never visit flowers, but live on the insects tlioy 
find on leaves, stems, &c. 

The mode of flight of tiie humming-birds is peculiar. 
They remain as it were suspended in the air, in a space 
hardy sufficient for tliem to move their wings, while the 
humming noise proceeds from the surprising velocity with 
which they perform the motion that keeps their bodies in 
the air apparently immovable for hours together. When 
they are thus poised or suspended, their wings bocotne 
invisible or only like a mist. No one has described their 
flight more accurately than Bufibu: — **The vibration of 
the wings is so rapid that the bird poised in the air appears 
not only immovable, but entirely without action. It is 
seen to stop thus for some instants before a flower and dai*t 
oil* like a gleam to another; it visits them all, plunging 
its little tongue into their bosom, caressing them witii its 
wings, without ever settling, but at the same time never 
quitting them.'* Some s])eci«s iiavc been observed cap- 
turing flies on the wing in tho kame way as the flycatchers, 
namely, by taking up a post of observation upon the tip of 
a dead branch or twig, and flying off in pui-snit of their 
prey as soon as it comes in sight. 

The plumage of the male is surpassingly brilliant, with 
gorgeous metallic reflections, exhausting the vocabulaiy of 
the lapidary in its description. Tlie livery of the females 
is nearly always sombre, tarnished, or with but little 
brilliancy. The young resemble the females, and only 
gradually gun the dress of the males. The feathers have 
their barbules constantly disposed in facets, oven in those 
whose plumage is dull. Tu a few species the plumage of 
both sexes is, comparatively speaking, sombre. 

The small size of these birds has already been referred 
to. The largest is only 8) indies in len^^h, while the 
smallest ik no more than 2| inches. Their voice is in 
general nothing more than a sharp monotone, frequently 
repeated under the influence of excitement. At other 
times they are silent for hours. Their nests are as won- 
derful as any that are made by feathered nest-builders. 
They vaiy greatly in form and structure, but in all the 
soft and delicate materials are so put together as to fur- 
niah asjmuch warmth as possible — an object of importance 
where the. body of the parent is generally so small. Cot- 
ton, this&e-down, delicate fibres, a fung^-like substanoe, 


and other soft materials woven into a compact and fleecy 
texture, enter into their composition. The ontside is in 
most instances covered with lichens for the sake of con- 
cealment. The nest genomlly appears to be made by 
warping spiders' webs over fragments of plants, their down, 
'ichens, &c. ; and the lichens, which ore never turned the 
wrong way, are scem-ed by the webs only. The humming- 
birds generally lay two white eggs of an elongated form, 
which in some species are extraordinarily small. Tho 
parent birds are bold, and even fierce, in the defence of 
their ydnng. In sleeping they frequently suspend tbeni- 
selves by the feet with their head downwards, in tho 
manner of some parrots. 

The ordinary French term for these birds is CoUbri, 
according to Unfibn a Garib word. The generic title of 
Linnaeus is infelicitous, Trochilus^ being the name given by 
Aristotle to two distinct birds, as it would appear — one 
probably a wren, the other one of the CharadriidaB or 
plovers, of Egypt. 

Though the tropics of South America form their head- 
quarters, it is not only in the hot and low valleys that the 
humming-birds abound ; they frequent also the cold and 
elevated regions. Tho Kuby-throated Humming-bird (Tro- 
chilus votubris') winters to tho southward of the United 
States, and ranges in summer to the fifty-seventh parallel, 
and perhaps even still further north. Two species of 
llillstars, Oreotrochilus ckimhorazo and Oreotrochilus 
pichincha, live on lofty mountains at an elevation of 16,000 
foot, just beneath the line of perpetual snow. Over 400 
species of humming-birds have been described, distributed, 
according to tiie views of some ornithologists, among a 
ery largo number of genera. 

The Ruby-throated Humming-bird {Trochihu colabrW), 
one of the most widely distributed species of this family, is 
a beautiful .bird, of a rich golden-green colour above, and 
white, with a golden-green tinge beneath, except on tho 
throat, which is of the most brilliant ruby-red ; the wings 
and tail are pm'plish-brown, and the bill, eyes, and feet 
black. The female difTers from the male in the absence of 
tho brilliant crimson colour on the tliroat, and in having 
the tuU feathers tipped with white. The total length of 
this bird is 3^ inches. 

The Ruby and Topaz Humming-bird (ChrysolampU 
mosquitu8)y one of tho commonest species of tho group 
of humming-birds, specimens of which are imported into 
Europe by thousands, is found abundantly in Brazil and 
Guiana. Common as it is, however, the male is an exceed- 
ingly l>eautiful bird, tho whole top of his head being of a 
brilliant ruby-red, and the chin, throat, and breast golden 
or topaz yellow ; the rest of the plumage exhibits different 
shades of brown, and the tail is of a rich dark chestnut-red. 

Tho Giant Humming-bird (P€Uagona the largest 

species of this family, measui-cs between 8 and 0 inches 
in length ; but as tho tail is comparatively short, its bulk 
is far gi'cater than that of some other species which 
approacli it in total length, but in which tho tail feathers 
are much elongated. It is of a pale brown colour, with 
a greenish gloss above and reddish beneath; the wings, 
wlileb are very long, reaching nearly to tho extremity of 
tho tail, are blackish-brown. This species inhabits the 
west coast of South America. 

Gould*s Humming-bird (LophornU gouldii), has the 
breast a lustrous emerald-green. A fan of white feathers, 
occllated each at the tip with sparkling gold and emerald, 
encircled by deep green, adorns each side of tho neck, 
rendering the bird a very beautiful object. 

The Puff-logs (Krlocnernus) have tho legs surrounded 
by a tuft of delicate small plumes, which ore usuidly of 
a snowy white colour. The Racket-tails (Stegannra) are 
distinguished by having tho outer tail-feathers in the male 
much elongated, very slender for part of their length, and 
terminated by a broad racket or spatnle. The Sword- 
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bearer {DocimoBies ttiBlferuB) has its bill exceeding in 
length the entire body. 

A very elaborate and exceedingly handsome work on 
“ Humming-birds,** in five folio vols., with richly coloured 
plates, by Mr. John Gould, F.R.S., was published in 1862. 
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Mr. Gonld*s collection of humming-birds was purchased 
in 1881 by the trustees of the British Museum for the 
national collection. 

H0BIBfXNG-BlRD MOTH (Afacroglossa t(eUa~ 
tarum\ one of the Hawk-moths (Sphingidse), so closely 
resembles a humming-bird when flying as to bo constantly 
mistaken for one, even by people accustomed to the sight of 
humming-birds in their native haunts. Mr. Bates Natu- 
ralist on the Amazons**) says of a species of the same 
genus that it so closely resembles a humming-bird, both in 
appearance and habits, that the natives, and even educated 
wldtcs, believe in the transmutability of them. Mr. Bates 
himself often shot one of these inotbs by mistake for a 
humming-bird. The common humming-hird moth is 
tolerably abundant in this country, and may often be seen 
apparently suspended In the air with its long proboscis 
thrust into a llower sucking up its honey. The thorax 
and fore wings are brownish-black and the hind wings 
yellow, deepening into orange and ruddy brown at the mar- 
gin. The abdomen has a tuft of brownish-black hairs at 
its extremity. The span of the wrings is about 2 inches. 

BUMOPZC ACID, an acid obtained indirectly from 
opium, by heating iiarcotino; amiiionia is given, ofF and 
this acid, having the formula CaalTnoO?, is produced. It is 
insoluble in water, but soluble in alcohol, forming n yellow 
solution. The salts are yellow or brown. 

HUMOUR is that combination of the ludicrous with 
tenderness and kindliness wliich is as far superior in tho 
duration of its power to please os in immediate cilbet it is 
inferior to the sparkling exuberance of wit. The humour 
of Addison's Speefntor is as fresh to-day as under 
Queen Anne, wbUe tho wit of Congreve, and even of Swift, 
has grown stale. Goldsmith's ‘‘Vicar of Wakefield’* and 
Sterne's “ Uncle Toby ” are for all time ; while hardly any 
man now cares much for the brilliancy of tho wits of their 
time, if even ho knows their names. Were FalstafF only 
witty, we should laugh at his jeste and despise him ; but 
his infinite humour capses us not only to laugh at him 
and with him, but to liave a considerable sneaking kindness 
for him, in spito of his absolute lack of everything that is 
virtuous, hoiionrablc, or decent. 

HUM'PHRXYt BUKB OF GLOUCESTER, called 
par excellence the “good Duke Humphrey,” was protector 
of Kngland in the minority of Henry VI,, his nephew. He 
was bom in 1391, and died in 1447 in very snspicious 
circumstances, presumably smothered in his bed, as Shak- 
apearo indicates (“Henry VI.” Part L) He had warmly 
opposed, in 1446, that marriage of the young king with 
Margaret of Anjou wliich was destined to bring so many 


disasters upon the kingdom, and hodtever after been a 
strong partisan of continuing the French war (tho Hun- 
DBED Years* War). He was summoned to a Parliament 
at Edmondsbury early in 1447, and was put under arrest 
While still under surveillance he died. He had a noble love of 
letters, and collected a fine library. He was very generous 
and much beloved, but ho was, on the other hand, exceed- 
ingly dissipated, and the reason for the honourable epithet 
be has received is hard to seek. In 1441 his second wife 
(Eleanor Gobliam) was condemned for witoheraft practised 
with a view to compassing tho young kinufs harm, and had 
to do penance with a taper in London stmets, barefoot and 
dad only in a penitential sheet, on incident turned to 
good account by Shakspeare. There is an ancient proverb 
bidding a hungry man “ go dine with Duke Humphf tey.” 
It is to this duke that it refers. He had so accustomed 
tho poorer sort to his free quarters that “dining with 
Duke Humphrey ” was no jest. But at his deatii, and 
while his berso [see Hrrsr'J still was standing in St. 
Paul’s, the joke against the dinnerless was to bid them go 
find the duke and once more taste of his bounty. He 
was buried, not at St. Paul's, however, but at St. Alban's 
Abbey; yet tho aisle which had held the herso of ceremony 
was long called Humphrey's Walk, and a fine monument 
of Sir John Beauchamp tliere was set down ns the duke’s 
by tho vulgar, as we know from Stowe the antiquary. It 
is certainly astonishing that Gloucester, merely for his 
lavish good nature, should have stuck so in the people’s 
memory, since he was far inferior to his brother Bedford, 
and in no way comparable to bis brother Henry (Heniy V.) 

HUM'PHREY, PEL'HAM, as he is nsually called, 
iliongh ho himself wrote his name Ihmfrtyy a famous 
musician of Charles II.’s time, was one of those wondrous 
youths who occasionally scatter to the winds all our opinions 
as to the value of study and experience in art. Mendelssohn 
dying at thirty-eight, Purcell at thirty-seven, and Mozart 
at thirty-two, make us lament their untimely end; but 
Humphrey’s brief span was over at twenty-seven. Yet 
how lovely his music is, how original, and how masterly, 
those who have taken tho trouble to consult our older 
anthems well know. A little of his work is still in con- 
stant cathedral use, and more deserves to be. Seven of 
his anthems occur in Boyce’s fine well-known collection. 

He was bom in 1647, tho nephew of a noted Cromwellian 
military officer, but his family submitted at the Restoration, 
and in 1660 the boy of thirteen was received into tho king’s 
chapel. But as Charles, after his long stay in France, 
wearied of the solemn church harmonics of the Elizabethan 
school which formed the music of his chapel, he sent 
Humphrey over to the great Lully in Paris from 1664 to 
1667. On his return ho delighted Charles by producing 
music in tho highest modem style, and with an English 
flavour of its own inimitable by tho purely French artists. 
He was made “ Master of the children of the Chapol Royal” 
in 1672 ; but he died, all too soon, in 1674. Not too soon, 
however, to impress bis best clinractcristics upon his scholar 
Henry Purcell, the greatest musical glory of our land. 
Humphrey was buried in the cloisters of Westminster 
Abboy. 

HU'MUS (Lat., vegetable mould), a name j^ven by 
chemists and scientific agriculturists to that &rk and 
crumbly soil which has been formed by the remains of 
plants exposed to the different stages of decomposition or 
rottenness. Thus when roots, wood, straw, or dung lie 
upon or in the earth they absorb moisture; first be- 
coming brown and soft, they afterwards assume a black- 
ish-brown colour, and finally become black and pulveru- 
lent, as may be easily seen on examining the superstratum 
of the soil in forest lands. lu truth, vegetable fibre may 
bo regarded as tho principal producer of humus ; sndli as 
leaves, straw, moss, peat, Ac. When these substanocs 
turn to putrefaction and decay, tbeir colour becomes dark, 
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and they are conierted into carbonic acid and water, which 
can be absorbed as nutriment by plants; for the fallen 
leaves and decayed roots, as well as the insects and worms 
which feed upon them, become subject to decomposition 
and decay when the vital principle is gone. Then the 
carbon they contain is converted into carbonic acid, and 
the humus, when air and moisture can act upon it, is by 
degrees still further decomposed, and thus continually fur* 
nishes fresh supplies of carbonic acid to the roots of plants. 
Of all the ingredients of soils humus possesses the strong- 
est power of absorbing the moisture, oxygen, and other 
constituents of the atmosphere favourable to vegetation. 

HUNINUGD, in commerce, is a nomedcal amount 
which varies in different countries. In England the hun- 
drtd of weight is usually estimated at 112 lbs.; the hun- 
dred of number is often 120. In Riga and Elsinore the 
great hundred is twenty gross or 2880 pieces. In Bel^um 
the hundred of articles in general sales is 164 pieces. The 
hundred deals or planks are reckoned at 120. 

HUNDRED, a division of land in our country dating 
from the English conquest of Britain. The hundreds arc 
fast deefeasing in number. The term answers to the 
paguH of Tacitus. I^rufessor Stubbs gives so clear and 
concise a definition of a hundred in his “ Constitutional 
History " that it is best to quote it It is, he says, the 
union of a number of townships for the purpose of judicial 
administration, peace, and defence.’’ The first of these 
purposes was served by the Hunuued Mote for many 
centuries after that assembly had ceased to concern itself 
with cither of the other two. 

The hundred is especially a South English term ; the 
toapentahe is a far more usual name for ilio subdivisions 
of the shires in the north. This evidently means ^^woapon- 
tako,” that is to say, the military unit of defence, the local 
regiment made of dwellers on the soil. But of hundred 
there are several conflicting etymologies proposed. The 
first, and perhaps the best, is that which makes it the 
military unit, corresponding to the wapentake; that is, 
tlic association of so many families or townships os would 
furnish forth a hundred warriors. Or it may have been a 
hundred hides of cultivated laud, with the fringe of moor- 
land or woodland which surrounded each mark, and was 
of varying size, the differing size of the surviving hundreds 
being thus accounted for. Or it may Imvo been the settle- 
ment of a hundred of the original English (Engliec) fami- 
lies as they amved from their continental home of origin. 
Or, finally, it may havo been an association of a hundred 
householders for peace and justice. This goes best with the 
hnndrcd mote, with the varying size of the hundred, and 
w'ith other parts of the problem not hero enlarged upon. 
Certainly when in a charter of Edgar (Stubbs, “ Select 
Charters,” 70) wo first meet with the term it is such 
a union as this. 'U’e hear of it under Alfred, but it is not 
described. From applying to the hundred men (or fami- 
lies) it readily came to be used for the territorial division 
supporting these men. The union of the hundred was 
headed in Old English times by the hundreds-ealdormau, 
as the shire (which was formed by the union of many 
hundreds) had its greater ealdorman. In Kent the hun- 
dreds were grouped into lathes or kthings (a word meaning 
levies), and the organization of the lathe was used to the 
supersession of that of the individual hundreds. In Sus- 
sex the six ropes (Icelandic hreppr^ a district) of Lewes, 
Fevonsey, Hastings, Chichester, Arundel, and Brambcr, 
which divide the entire county, answer to the Kentish 
lathes ; and in Yorkshire the shire is grouped into three 
still larger trkhings (third parts), now called ridings ; but 
In those cases the hundreds were not so thoroughly merged 
in the larger groupings as in Kent. 

HUNDRED DAYS. This is the name of that brief 
but brilliant campaign fought by Napoleon I. after his 
escape from Elba, and ending in Waterloo. He arrived at 


Fontainebleau 20th March, 1816, to begin his campaign, 
and at the close of it ho returned to the same place, and 
signed his abdication on 22nd June, 1815, ninety-four 
days later. He left there utterly orushed on the 2S>th of 
the same month — ^just a hundred days from the time he 
st arted under such apparently brilliant anspices. 

HUNDRED BIOTE or HUNDRED HOOT was 
tlie montlily local assembly of the whole hundred held by 
onr ancestors before the Norman Conquest and for long 
after. It was convened by the hundreds-earldorman, and 
formed the “ tribunal of first instance,” as we should now 
call it. Saits had to bo tried by the hundred mote before 
being taken to the shire mote or to a higher tribunal. 
Twelve of the inhabitants were chosen as judges, and had 
to present every gnilty or accused person in the hnndrcd 
to justice. They were, in fact, a jury of presentment, and 
the hundred mote survives in our grand -jury system. 
Tliey had both civil and criminal jurisdiction. 

Each hundred mote had to send a deputation to the 
shiro mote or county court consisting of twelve men. It 
was itself made up of all the suitors summoned and of six 
chosen representatives of each township in the hundred — 
namely, the parish priest, the reeve (answering to our 
mayor), and four “ best men ” of that township. 

HUNDRED YEARS* WAR is a name probably 
due, in the first instance, to the French historians, but 
now adopted thoroughly by our own writers, to express in 
one term that long struggle for the French crown which 
began with Edward lIL’s claim upon it in 1839 and 
closed with the loss of every foot of English possessions in 
Franco (except Calais) in 1451—112 years later. I'hero 
were three remarkable periods in this protracted conflict 
— ^that of Edward 111., oontakiing the victories of Grecy 
(1846) and Poitiers (1356); that of Henry V., containing 
Agincourt (1415) and the treaty of Troyes (1420), giving 
France over to England at the death of the then reigning 
king; and that of Henry VI., full of disasters to England, 
embracing the extraordinary career of Joan of Arc, tho 
siege of Orleans in 142!^ and the burning of Joan as a 
witch by tho brutal English in 1431, an indelible blot 
upon our country’s fame. From 1389 to 1399 the war 
with France fitfully slumbered, and in 1396 Richard 11. 
married the French princess Isabella as his second wife in 
an endeavour to cud the long contest, and a truce of twenty- 
five years was agircd upon. It was this faithlessness of 
the son of tbo Black Princo to his grandfather’s policy 
which, ns much as any of his other acts, cost him the affec- 
tion of his people and his crown. His successor, Henry IV., 
i-eopened hostilities at once on his accession in 1399. 

HUN'GARY, a country of Central Europe, formerly 
an independent state, but now constituting a part of the 
Austrian Empire, having been united to it on equal terms 
ill 1867 under the name of the Translcithan Kiugdom, to 
distinguish it from tliat poriiou of the empire which lies 
on the opposite side of the boundary river I-eitja or Leitha, 
and which is called the Cisleitlian Kingdom. In its widest 
sense Hungary includes, besides Hungary Proper, Tran- 
sylvania, Slavonia, and Croatia, and the small tcrritoiy of 
Fiume on the Adriatic. It is bounded on the N. and N.W. 
by the Carpathian Mountains, which separate it from 
Moravia, Silesia, and Galicia. On tlio E. and S.E. the 
Eastern Carpathians separate it from Roumania; on tho 
S. the Danube, tho Save, and tlio Uhna divide it from 
SciTia and Bosnia ; Dalmatia and the Adriatic bound it 
on the S.W. ; and Carniola, Styria, and Lower Austria on 
the W. It lies between 44^ 80' and 49® 85' N. lat, and 
16® and 26® 25' E. Ion. 

The general character of the country is that of a basin, 
into which spurs of tbo encircling mountains descend so 
deeply that about one-third of the surface is occupied by 
them. Two great plains form this basin, the smaller of 
which spreads on both sides of tho Danube ))ctween the 
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Bakonywald, which reach out to the bend of the Danube 
at Waitzcn, and the Little Carpathians, which terminate at 
Pressburg. It has an area of about 6000 square miles. 
The p’eater pl^n is the largest in Europe, and extends 
over Central and Southern Hungary, with an area of about 
67,000 square miles. This is known as the Pesth Basin or 
Great Hungarian AlfOld, while the former is called the 
Pressburg Basiu or Little Hungarian AlfOld. Tho/ato 
%norgana is frequently to be seen in these immense tracts 
of low land. A great part is occupied by a clay soil of 
extraordinary fertility ; but along the rivers large swamps 
occur, owing to their low borders being so readily over- 
flown. There are also laige tracts of sand, called puzta^ 
interspersed with soda lakes, which dry up in summer and 
leave their beds inernsted with the mineral. From their 
general character they appear to have anciently belonged 
to the bed of an extensive inland sea. But both the sand 
and swampy tracts are rapidly diminishing in size in con- 
sequence of extensive works energetically carried on for 
their reclamation. As a rule these level tracts are un- 
healthy, hut the climate in other parts is highly salubrious 
—severe in the north in winter, but towards the 00011*6 and 
south so mild that the fig, vine, chestnut, and other south 
European fruits are grown. The mean annual temperature 
of the centre is Falir., on either side of which there 
is a range of about 11^ Fabr., the climate being somewhat 
extreme. The rainfall in the centre is 16 inches, and the 
number of rainy days 112. 

The area and population are as follows 



Area in 
English 
8q. Milos. 

Population 
in 1881. 

Hungary Proper, .... 

87,043 

11,044,674 

Croatia and Slavonia, with) 
militai 7 frontier, . . .) 

16,773 

1,892,499 

Transylvania (Siebenbiirgen), 

21,216 

2,084,048 

Town of Flume, .... 

8 

20,981 

Total, 

126,039 1 

16,642,102 


The most elevated mountains of Hungary are in the 
northern sections of the kingdom. Commencing near 
Pressburg the Carpathians extend about 100 miles N.N.E. 
with an elevation of about 2000 feet, then turning east 
along the northern frontier they include the loftiest moun- 
tains of Hungary in the Tatra group, which, in the Ruska 
Poyau peidc, attain an elevation of nearly 10,000 feet 
Taming to the south they then form an extensive mountain 
district, with elevations in some cases attaining to 7000 
feet The Eastern Carpathians and Transylvanian Alps 
occupy the greater part of Transylvania. The frontier of 
the Banat towards Ronmania and Transylvania is formed 
by the last offsets of the Carpathians towai’ds the Danube. 
On the south side of the Danube, near Pressburg, are the 
Lcitha Mountains, which form the boundary towards Aus- 
tria, and are offsets from the Alps, as they subside from 
Styria towards the Danube. On the west Transylvania is 
divided from Hnngaiy by a chain of low mountains, lying 
between the Szamos and the Maros, two rivers which flow 
west to join the Theiss. Though the summits of this chain 
nowhere exceed 8660 feet, it is yet extremely rugged and 
precipitous. The Julian Alps and their offsets cover 
Croatia and the Hungarian coast districts, the Capella and 
Yillebich being the last branches of this range towards 
the south. 

For water communication the countiy is almost entirely 
dependent on the Danube, which enters by the Porta 
Hungarica in the Leitha Mountains, 30 miles east of 
Vienna, and after passing along the sonthem bonndarj 
enters Wallachia near Orsova. It is navigable tiirou^out 


the whole of its course through Hungniy, and receives 
nearly all the other rivers either directly or indirectly. 
The Theiss, itself a branch of the Danube, is one of the 
chief rivers, and its basin may he considei^ as forming 
a distinct part of Hungary* The Drave, the Raab, tlie 
Leitha, the March, the Waag, the Gran, &&, flow into the 
Danube. The Zagyva, the Sajo, the Homad, the Bodrog, 
the ICoros, the Maros, the Gzomos, the Temes, Ac., flow 
into the Theiss. Of the lakes the most considerable are 
the Flatten See [see Balaton], 46 miles long and miles 
mean breadth, and the Neusiedler, about 24 miles long and 
from 3 to 7 miles broad, both of wliich lie in the west part 
of the country. Many canals have been made in different 
tracts of Hungary, partly to drain the marshes and partly 
for the purposes of commerce. The most important is the 
“ Ferency ” or “ Francis.” It is about 70 miles long, and 
connects the Danube and the Theiss by a shorter route 
than the natural outlet of the latter river. A great trunk 
line of railway by Pesth connects Vienna ■with Szegedln ; 
it is continued to the Euxiiie, and there is a branch to 
Debreeziu and Transylvania. The only important port by 
which Hungary has access to the sea is that of Fiumis on 
the Adriatic. 

In the abundance, variety, and value of its natural pro- 
ductions Hungary excels almost every country in Em*ope. 
Com is the main product of agriculture, especially in tlie 
south. The Hungarian wheat is of the finest quality, and 
well known in the French and English markets. hVuit 
grows everywhere, even at the foot of the Carpathians. 
There ure whole forests of choriy, plum, and chestnut 
trees. In the south lemon and orange trees blossom the 
whole summer in the open air. Barley and other cereals 
are grown for home use ; several species of grape are culti- 
vated, of which one, called the/ommi grape, is peculiar, 
and yields the celebrated Tokay wine. This is grown on 
the Hegyalla Hills on the Upper Theiss ; the annual pro- 
duce is very large, the vineyards covering about 1,860,000 
acres. It is a common beverage all over the country, and 
the Magyar population are considered the most successful 
growers. In tliis branch of industry Hungary ranks next 
to France. Tobacco is an important product in the centro 
and south ; it is reckoned very fine, and is largely exported. 
Hemp and rape arc raised in the marshes. 

Of domestic quadrupeds the horned cattle are some of 
the finest in Europe. The breed of sheep has been much 
improved, and horses, swine, and poultry arc largely roared. 
Bears, wolves, and various birds of prey are met with in 
the forests. Live stock is extensively reared, vast flocks 
and herds of which range in nomad fashion over tlic wide 
prairie-like plains; and wool is an important article of 
export. The Theiss is reckoned the best fish river in 
Europe, and Hungary to have the greatest variety of insect 
life. Farming is not well understood, and is practised on 
defective methods and with most inferior apparatus. Here, 
however, the Slovacks have the advantage of the Magyars. 

Tho manufactures are unimportant and chiefly for home 
use. Some woollens, silks, linens, and paper are made; 
leather extensively, the Hungarians being noted for their 
saddleiy. The internal trade is mostly in the hands of 
tho Jews, of whom the country contains about 800,000. 
There are three principal mining districts— Sebemnitz, 
near the KOnigsberg group of mountains in the north-west; 
Schmolnitz, on the same parallel further east, in the county 
of Zips, south-east base of Tatra group ; Telkebanya in 
the Hegyalla Hills near Tokay, Nagyhanya on the north 
frontier of Transylvania, and tho Bannat, east part. By 
foi* tho most important district is that of Sohemnitz. Here 
gold and silver occur in limestone traversed by trachyte 
and other igneous rocks ; but the mines^ of Nafgr-banya 
are richer in gold; other metals are associated with these. • 
Indeed, all the metals except tin occur more or lessi 
abundantly in different parts of Hungary. Half the gold 
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snd silver found in Eur^e is raised here and in Transyl- 
t'ania, and the copper mines (chiefly Schmolnitz) are second 
only to those of England. Rock-salt occurs in several 
places, and soda is largely obtained from *^the White 
Lakes *' of the great plain. A curious circumstance is the 
quantity 'of nitrates of potash found in the springs and 
wells, while it is impossible to trace the origin of the salt 
to any organic deposits. Precious opal and other gems 
occur in pearlstono porphyry rocks at Czernowitza in the 
Hegyalla Hills north of Tokay, and a few other places. 
Coal-beds, associated with sandstone and rich ironstone, 
occur between the Theiss and frontier of Transylvania. 
Iron, however, is very widely distributed, and coal is also 
found in otlier places. 

Jhe constitution of Hungary dates from the foundation 
of the kingdom, about 895. There exists no charter or 
constitutional code, but in place of it arc fundamental 
statutes, published at long intervals of time. The resem- 
blance to our own constitution in this respect is most re- 
markable. The principal of them, the ** Bulla Aurea ** of j 
King Andrew II., was granted in 1222, and defined the | 
form of government as an aristocratic monarchy. The | 
Hungarian constitution has been repeatedly suspended and I 
partially disregarded, and at the end of Uie armed straggle i 
of 1849 it was decreed by Austria to be forfeited altogether 
by the rebellion of the nation. This decree was repealed 
in 1860, and the Emperor of Austria, on the 8th of June, ; 
1867, swore to maintain the restored Hungarian constitn- I 
tion, and was crowned King of Hungary. 

The legislative power rests conjointly in the king and 
the Diet or Reichstag. The latter consists of an Upper 
and a Lower House, the first known as the House of Mag- 
nates and the second as the House of Representatives. 
The House of Magnates was composed, in 1885, of 631 
members—namely, two princes of the reigning house; fifty 
archbishops, bishops, and other dignitai'ies of the Homan 
Catholic and Greek churches; 772 peers aad dignitaries 
of Hungaiy and Transylvania ; five rogalists from Tran- 
sylvania; and two deputies of Croatia. The Lower House, 
or House of Representatives of Hungary, is composed of 
reprasontatives of the nation, elected by the vote of all 
male citizens of twenty years of age who pay a small 
direct tax on house property or land, or on an income 
varying with occupation, but in all cases very low (in the 
case of merchants and others as low as XI 0 6s.) Cer- 
tain large classes — professional, scientific, learned, and 
others — are entitled to vote without other qualifications. 
The number of the electorate, according to tho last returns, 
was only 840,000, or one in eighteen of tho population. 
No distinction is made, either as regards electors or repre- 
sentatives, on account of race or religion. New elections 
mast take place every three years. By the electoral law 
in force in tho session of 1885 tlm House of Representatives 
oonsisted of 444 members, of whom 334 were deputies of 
Hungarian towns and districts, seventy-five from Transyl- 
vania, thirty-four delegates of Croatia and Slavonia, and 
one from Fiume. 

Since the constitntional settlement with Austria, made 
in 1867, the revenue and expenditure of the country have 
undergone a remarkable expansion, the expenditure having 
been, in fact, largely beyond Hungarian means. Railways 
and otlier heavy public works have been carried out without 
due regard to a prudent economy, and rninons loans have 
been undertaken to meet the constant deficits. The ex- 
penditure of 1884, for instance, was X38, 000,000, against 
a revenue of only £31,000,000. The debt amonnted to 
£120,000,000 in 1885, in addition to which Hungary has 
to contribute over £8,000,000 per annum to the debt of 
Austria contracted before 1868, since which all loans have 
been contracted separately by either countiy. The charge 
for the debt in Hungary is nearly 40^ per cent, of the 
whole revenue. 


Perhaps no country of the same extent contnlns sneh 
a variety of nations as Hungary. The Magyars, or proper 
Hungarians, were originally Tartars (Turanian); there are 
also Wallachiaiis, Armenians, Germans, Italians, Jews, 
Servians, Russniaks, Slovacs, Groats, and Wends. More 
than half of the Magyars hold Calvinistic doctrines; the 
rest are chiefly Roman Catholics. The Roman Catholics 
have three archbishops and seventeen bishops. The United 
Greeks have four bishops. The Non-united Greeks have 
an archbishop and seven bishops. The Protestants are 
governed by superintendents and synods. 

Edneation is compulsory and schools exist in every dis- 
trict. There are also a few academies, many gymnasia, a 
lyceum at Brian, a university, and two schools for philology 
at Pestli, a famous mining school at Sebemnitz, and many 
others. 

History . — The oldest known inhabitants of Hungary 
were a nation of nomadic barbarians of Turanian origin, 
who about a.d. 375 poured in a fierce torrent upon Europe 
from their then home in Scythia or Western Tartary. The 
Romans called them Huns. They conquered all before 
them, and under Aitila, their greatest king (434 to 453), 
they ruled from Gaul to China. But though from 877 on- 
wards, and more especially after the break-up of Attiln's 
empire in 453, Hungary (then Pannonia) formed their cen- 
tral homo, the I! nns did not give their name to it. This conics 
from the later invasions of the Ungri and Magyars in the 
tenth century. The Huns of Pannonia were conquered by 
the Ge.pidm (Goths) of Dacia in 489, and by the Lombards 
(Teutons) in 526, and presumably the Turanian element sank 
low. It was revived by a fresh Tartar invasion, that of tho 
doars, in 568, and Pannonia now took on a settled Tura- 
nian character. Charles the Great in 796 ended a bitter 
and successful war against this heathendom which had 
entrenched itself in Mid Europe. But a fresh invasion of 
Tartars, the allied tribes of the Ungri and the Mag}'ars 
(or they may be one tribe undi»r a double name), airived 
in these parts from Asia about 890; and the Avars, who 
had with difficulty been kept in some sort of subjection by 
the emperors succeeding Charles, at once made common 
cause with the fierce new-comers. The Uiigii were a wild 
race, who made a desert of any country they conquered, and 
were us brave as they were savage ; they fought on horse- 
back, and the foot-soldiers of the Germans wore powerless 
against them, so were mown down like grass. Hungary 
became so thoroughly Tartar that its very name of Pan- 
nonia disappeared in favour of that of the terrible Asiatic 
barbarians, and these latter were only kept from subduing 
Germany itself by tho most heroic efforts, often repeated, 
of the Germans of tho march or border. The chief who 
had led them from Asia was named Almos, and on his 
death in 889 his son Arpad succeeded without opposition. 
The latter was just the man the occasion required, with 
sufficient of tho savage to maintain his supremacy, but on 
the otlier hand clever enough to appreciate the higher civili- 
zation to which he hud now penetrated. It is to Arpad 
that tho Hungarians look as their founder, and with troth, 
for ho made them into a nation. He welded the seven 
original tribes into a tolerably homogeneous whole, enlarged 
the conquered lands sufiiciently to give tho new nation 
room for development, and caused himself to be recognized 
by the emperors as duke of tho country. His son Zoltan 
succeeded him in 907, and Taksony, son of Zoltan, suc- 
ceeded in 947. Further attempts at conquest were clieckcd 
by the emperors; Zoltan was defeated by the Emperor 
Henry I. in 933, and Taksony by the Emperor Otho in 
955. After this the Hangarians ceased to endeavour to 
enlarge their boundaries, already suffieientiy wide^ The 
Arpad dynasty had now become firmly hereditaiy, uxA its 
rule lasted altogether over four oenturies. At Taksony’s 
death in 972 his soi^ Geyza succeeded, and he brought 
Hungary still more closely into the ranks of European 



HUNGARY. 


254 


HUNGARY. 


nations by marrying a Christian princess and bimself be- 
coming a Christian in 075. Stephen, son of Geyza, was 
proclaimed king in the year 1000 by the pope. He mar- 
ried the sister of the Emperor Heuiy 11. Bitter religions 
feuds marred his otherwise snccessfid reign. For his sup- 
port of the church he received canonization as St. Stephen 
of Hnngaiy. His legislation was enlightened; he founded 
a national council composed of greater and lessor barons 
and of spiritual as wdl os lay peers, A century later a 
monarch of similar views, St Ladlslaus, by his genius and 
virtue, irradiated a period of Hungarian history which 
otlierwise would present only a dark record of war and 
bloodshed. ^ He subdued Slavonia and Croatia in 1089. 
Colomnn, his nephew and successor, conquered Dalmatia 
in 1102. The boundaries of the kingdom were latdr on 
still further extended by Bela II. and Emcrich, the former of 
whom subdued Bosnia (1138) and the latter Servia (1196). 

A valuable impetus was communicated to the prosperity 
of Hungary by the introduction in 1 148, under the auspices 
of Geyza II., of German colonists, who laid the foundation 
of its iiianufacturing wealth ; and tho gradual progress of 
commercial and industrial ideas exercised a favoui'able 
influence on the Magyars, who abandoned their wild rude 
life on tho tented plain, and assembled in towns under the 
shadow of tho law. The “ Golden Bull,” tho Magna Carta 
of Hungmy, was extorted from King Andrew IT. in 1222, 
curiously near tho date of the corresponding foundation of 
popular liberty in England (1216), and Hungary began to 
flourish. The Golden Bull, to which all succeeding kings had 
to swear fidelity, granted annual Parliaments, the right of 
legal trials for alleged ofTences, freedom from taxation of 
land for the nobles, and the right of armed resistance to 
the sovereign if he attempted to overstep his rights. This 
lost curious proviso remained in force till 1687. A severe 
blow, however, was given to the national welfare by the ter- 
rible Irruptions of tho Mongols, beginning' about the middle 
of tho thirteenth century, and it required a long course of 
years to heal the wounds inflicted by those barbarous 
hordes. The Tartars, fierce as the Hungarians themselves 
had been before their civilization, made their first great 
raid in 1241-42, massacring whole villages and devastat- 
ing the land with fire and pillage. Bela IV., though utterly 
unequal to resist the savage onslaught, did the next best 
thing after the Tartars had retired gorged with plunder: 
ho invited colonists from Germany and from other sur- 
rounding countries to enter freely and repeople the barren 
land. Unfortunately, just as Hungary began to revive, Bela 
was drawn into the German dynastic conflicts, and much 
misery ensued. Ills son Stephen took occasion to sot 
himself at the head of tho malcontents; and finally, as if 
to crush tho unhappy countiy, the dreaded Mongols broke 
npon tho land once more in 1261. Taking courage from 
his desperate state, Bela faced his old foes, and was able 
this time to drive them hack with completo success, and to 
restore some approach to cider in his troubled kingdom. 
The interference in German afiairs, so fatal to Bela lY., 
was continued by Stephen V. (1270) and Ladislaus IV. 
(1272), each of whom made war on Ottocar of Bohemia, 
the most powerful prince of Gcimany, in support of the 
Emperor Rudolf, a petty Swabian count of Hapsburg, who 
had been made emperor because ho was supposed to 
be least likely to iuteifero with the great princes. But 
Rudolf so firmly seized the reins of power and so strength- 
ened himself with alliances (such as this with Hungary) 
that he was aMe not on^ to found tho great house of Aus- 
tria, but so to order things that the empire became heredi- 
tary ill the Ilapaburg family. Andrew III. was the last 
monarch of tho Arpad dynasty,- which became extinct at 
his deatli in 1301. 

Kings of tAe Arpad Dynastg* — St. Stephen (descendant 
of Arpad, first duko of Hungary), created king by Pope Syl- 
vester II., 1000 ; Peter (nephew of Stephen's queen), 1038; 


Andrew I., cousin of St. Stephen, 1047: Bela I., brother, 
1061; Solomon, 1068; Geyza I., 10 A; St. Ladislaus, 
1677; Coloman, nephew, 1096; Stephen II., son, 1114; 
Bela IL, son, 1181; Geyza II., son, 1141; Stephen III., 
son, 1161 ; Bela IIL, son, 1178 ; Emeric, son, 1196 ; Ladis- 
laus III., son, 1 204 ; Andrew II., brother, 1206 ; Bela IV., 
son, 1286; Stephen V., son, 1270; Ladislaus IV., brother, 
1272; Andrew III., son, 1290. 

A disastrous interregnum ensued, which was terminated 
by the interference of tho papal power on behalf of Chari- 
bort (Charles Robert), a prince of the Sicilian house of 
Anjou, and grandson, by his mother's side, of King Stephen 
V. Chaiibcrt gained his crown by the sword (1807) and 
preserved it by the sword, recovering the provinces which 
the kingdom had lost, and adding to it Moldavia. Lou;? 1. 
(1342-82), sou of Chaiibcrt, added Dalmatia and Poland 
to Hungary. His surname of “ the Great ’* is oven better 
deserved by his fatherly care for the welfare of his subjects. 
It was his brother Andrew who was tho victim of tho in- 
famous Joanna 1. of Naples, whom he had married, and 
Lonis sent a brilliant expedition into Italy in 1380 to avenge 
his brother's murder. Joanna submitted to his general and 
nephew, Charles of Durazzo, and was strangled in prison, 
1882. Charles had hardly been crowned King of Naples 
when the death of Louis called him into Hungary to claim 
tho crown. Instead of a crown he met witli assassination. 
The same year (1386) Sigismund, margrave of Branden- 
burg, married Maria, daughter of Lonis tho Great, who had 
Worn the troubled crown since her father's death. Sigismund 
was formally acknowledged king in 1892, and soon became 
one of the most powerful princes of the time. In 1401 he was 
put into prison for evading tho constitution, and remained 
there six months, and he was also actually deposed in 1403 ; 
but on both occasions he managed to recover his crown and 
tho good-will of his subjects, and quickly to become more 
powerful than bcfdrc. He was elected Emperor of Ger- 
many in 1410. He has the shame of breaking his safe- 
conduct and sacrificing Hubs and Jerome of Prague ; but 
he carried through the Council of Constance (1414-18), 
called to heal the schism in tho church, visiting Spain, Eng- 
land, and France in his unwearied efforts, which well deserved 
tho entire success they attained. On the death of his brother 
Wenceslans in 1419 Sigismund claimed his kingdom of 
Bohemia, and sought at once to gain tho crown and to 
extirpate the heresy of the Hussites. The terrible religious 
wars which ensued made Bohemia almost a desert. Sigis- 
mund did not succeed in finally conquering tlie Hussites 
till 1484. He died in 1487. In 1415 he sold his mar- 
gravale of Brandenburg, with the dignity of elector of tho 
empire, to Frederick, count of Hohonzollcrn, for 400,000 
Hungarian gulden; and this was tho fouii^tion of tho 
present royal house of Prussia. Sigismund was succeeded 
by his son-in-law, Albert II. , duko of Austria, who not 
only became King of Bohemia and Hungary but emperor as 
well, thus laying the foundation of the imperial rule over 
Hungaiy of the dukes of Austria, which lasted till the last 
male died out in the father of Maria Theresa. His son, 
I^adislans V. of Hungary, was bom after the death of his 
father (1489); the empire therefore passed from Hungarian 
hands, and IVladislas of Poland was elected king, 1442. 
The Turks had bSen pressing upon Hungary in Sigismund's 
reign ; indeed he had to flee for his life before them in 1896. 
In Hunyadi Janos (John Hunyady) they met a different 
foe. He soon gained a ten years’ truce, and on their break- 
ing faith utterly routed them at Varna in 1141. King 
Wladislas fell, and Hunyady was chosen protector.” 
When Ladislaus V. came to his own ho voiy wisely con- 
tinued the great Hunyady in his command of the army. 
In 1466 the famous Mohamified IL, flushed with success 
by tho fall of Gonstantinoplo (1458), appeared before Bel- 
grade with 150,000 men. Hunyady, though he only led 
70,000, obtained a glorious victory and saved Europe. On 
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the death of LadielaiiB V. in 1467 his relative the emperor 
(Frederick III.) ckduied the whole realm, but obtained only 
Anstria. Bohemia elected Podiebrad as king, and Hungary 
the valiant Matthew Corvinos, son of John Hunyady. Mat- 
thew (1468-90) Vas the greatest of all the Hungarian kings. 
His first care was to thoroughly reorganize the army and 
to clear the land of its hereditary enemies, the Turks. Ho 
theu raised the Catholic standard against the Hussites of 
Bohemia, 14G8, and so victoriously os to warrant his coro- 
nation as King of Bohemia at Olmtttz in 1469. But the 
Tmks were not idle, and took advantage of his absence to 
reuccupy their former positions in the south of Hungary. 
Farther, discontent arose at the neglect of the pritnai'y 
concerns of the kingdom for the sake of glory. But King 
Matthew swiftly returning hrst restored order, and then 
in if most sauguinaiy battle (1479) annihilated the Turkish 
forces. The death of Mohammed II., tho great warrior 
sultan (1481), freed Hungary at lost from the incessant 
and harassing frontier warfare. Afterwards, a cause of 
quarrel ai'ising with Germany, Matthew twice vanquished 
tho Emperor Frederick IV. in battle, and indeed in 1486 
he took and occupied Vienna, and for a short time made it 
the scat of his government. After the death of Gorvinns 
Hungary sank from the brief enjoyment of the proud posi- 
tion to which he hod raised lior, not only of the leading 
military power, but the homo of the most advanced learn- 
ing of Europe at tho time. Tho famous Oorviuus library 
coutaiiied 10,000 precious Greek manuscripts saved from 
tho spoils of the Turks. Under Louis II. (1616-26) tho 
continual eflurts of the Turks, so long hold at bay, could 
no longer be resisted by the kingdom, which was torn by 
interiial dissensions. Led by Solyinan tho Magnificent, 
the Moslems completely annihilated the Hungarian forces 
at Mohacs in 1626. Louis II. was slain, and when the 
victorious soldiers of the crescent withdrew from the rav- 
aged land, they here with them 200,000 Christian captives 
into slavery. 

Ill 1620 one party elected tho Archduke Ferdinand 
(afterwards the Emperor Ferdinand I.) to tho Hungarian 
throne, but another party elected John of Transylvania, 
who basely allied himself with the Turks; and the 
country long remained disturbed by tho enmities of tho 
Protestant and Catholic factious, while tho Turks held 
many of its principal strongholds till about 1630, when 
they retired, and Ferdinand was generally acknowledged. 
The succession of the sovereigns of Hungary now becomes 
the same as that of the dukes of Austria — that is, the em- 
perors of Germany — and in 1687 it was declared hereditary 
in the house of Hap.sburg. [See Geumant.] For a cen- 
tury and a half lunger, as tho bulwark of Christendom, the 
frontier laud between Christian Europe and Mohammedan- 
ism, Hungary was subject to Turkish invasions, which 
drouied it of its best blood and exhausted its resources. 
When tho coalition of France, Bavaria, and Prussia threat- 
ened the Empress Maria Theresa with the loss of all her 
dominions, the loyal Magyars drew their swords in her cause 
with tho shout of *^Moriamur pro nostro rego Maria 
Theresa.” She died in 1780, and was succeeded on the Hnn- 
garlan throne by her sou, Joseph II., emperor of Germany. 
In 1790 Peter Leopold became emperor and king, and on his 
death in 1792 his eldest son, Francis, assumed the crowns. 

Daring the long wars of Napoleon the Hungarians un- 
grudgingly contributed their men and money to ^e defence 
of Austria and the empire, tho Diets being convoked for no 
other purpose than to grant supplies and bo dismissed as 
soon as they spoke of grievnucos. Bnt when Napoleon's 
power was crushed on the field of Waterloo, they naturally 
expected as a recompense for their sacrifices the social and 
constitutional reforms which tlio kingdom greatly needed. 
To secure them tlie Hungarian party was formed in 1827. 

In 1847 the direction of this patriotic party lay with 
Louis Kossuth, a man of genius, political sagacity, and 


courage, who, gifted with extraordinary powers of eloquence, 
soon obtained a vast ascendency over the minds of his 
oountiymen. Under his leadership tho Hungarians de- 
manded a responsible ministry, freedom of the press, and 
annual diets or parliaments. The French revolution of 
1848 shook nearly every Enropean throne, and tho Em- 
peror Ferdinand was in no position to disregard the 
voice of bitterly- wronged Hungary. He conceded all she 
asked, and for the first time for three centaries tho Mag- 
yars beheld at Pesth a truly national government. 

As soon as Anstria had shaken off her first alarm, she 
began to consider how she should undo what she had done, 
and recall the liberties she had reluctantly granted. For 
this purpose she secretly enconraged JoUa^ich, the ban of 
Croatia, to invade Hungary with his Serbs and Croats, 
hoping to profit eventually by the successes he might gain. 
Discovering the imperial designs Hungary prepared for 
war, and the Diet voted funds for raising an army of 
200,000 men. Both parties now stood unmasked. Tho 
emperor loaded favours upon Jellacliich, who crossed tho 
sonthem frontier of Hnngaiy on tho 9th of September with 
an army of 60,000 men. On his approach to Pesth ho 
was mot by the Hungarian volunteers, strong in the con- 
Hciousuess of a just cause, and suffered a total defeat. In 
December, 1848, Ferdinand abdicated in favour of liis 
nephew, Francis Joseph. 

The imperial uutlioritios now throw themselves actively 
into the stniggle. They dissolved the Diet, appointed 
Jellacliich military governor of Hungary, and declared the 
whole kingdom under martial law. The troops of Anstria 
were ponred into the country in the belief that the rebellion 
would bo speedily crushed. One hundred and thirty thou- 
sand men, under Prince Windischgratz, constituted, indeed, 
a force to which, at first, the Hungarians could offer no 
resistance, and town after town fell into the bands of the 
Austrians. The Diet then retirad to Debreezin; and 
Gfirgci, the commandcr-in-chief of tho Hungarian levies, 
concentrated his army behind the Thoiss. Elate with 
fond hopes, tho emperor now issued a proclamation on 
4th March, 1849, declaring the national existence of Hun- 
gary terminated ; as a corollary to which startling propo- 
sition, GOrgei suddenly led liis troops across the Theiss, 
dashed upon the Austrians, and in a series of engagements 
which extended over ten days drove back tho enemy from 
point to point, until he finally crushed them at Godollo. 
Windischgratz was immediately removed from his com- 
mand, and his successor evacuated Hungary with the 
wrecks of tho imperial anny. 

On tho 16th of April the Diet declared HongaTy inde- 
pendent and appointed Louis Kossuth governor. This 
step appears to have wounded the amour propre of 
Gurgei, though he offered no open opposition. Had ho 
immediately marched upon Vienna he would assuredly 
have secured his country's freedom ; but he elected to move 
towards Buda, and afforded Anstria time to summon her 
troops from Italy and to invoke the aid of Russia. In 
the mouth of Juno the combined imperial armies poured 
into Hungary from north and south, from cast and west 
An attack, however, which they hazarded upon GOrgei’s 
intrenched camp, near Komorn, was repulsed with a loss 
of 3000 men ; and it is probable that his great military 
talents might still have been exerted on his country’s 
behalf, but for his sudden and ill-advised removal from the 
post of commander-in-cliicf. It^s true that in tho follow- 
ing August Kossuth and his colleagues retraced their steps 
by placing the sole power in his hands as Dictator of 
Hungary; but for reasons which have never been quite 
satisfactorily explained, and on which there ore some dif- 
ferences of opinion, ten days subsequent to his elevation 
ho unconditionally surrendered his whole army, 82,000 
men, with 144 pieces of artillery, to the Russian com- 
mander at Villagos. 
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There was now no resource for Hungary out submission. 
The loading nobles solicited the emperor's clemency ; Kos- 
suth, Bern, Guyon, and others, too closely implicated in the 
rebellion to expect any mercy, made their way into Turkey. 
Austria pressed for their saireuder; but the Ottoman 
government, supported by England and France, resisted 
the demand ; and Kossuth afterwards repaired to England, 
where he was enthusiastically welcomed. It was doubtless 
the remembrance of the honourable conduct of Turkey in 
1849 which gave such a strong inclination of Magyar sym- 
pathy towards Turkey in 1877. 

Komorn, the last stronghold of the Hungarian patriots, 
capitulated in October, 1849, and the whole of Hungary 
bowed beneath the Austrian yoke. 

It may not perhaps bo for the interests of Europe tlmt 
Hungary should have an existence separate and distinct 
from that of the Austrian Empire, but every lover of 
liberty sympathized with her efforts to secure a consti- 
tutional government and the restoration of riglits guar- 
anteed to her by the very treaty wliieli conferred lier crown 
on the house of Hapsburg. What she failed to obtain by 
force of arms, she afterwards obtained from Austria’s neces- 
sities. The catastrophe at Sudowa in 18(iG opened the eyes 
of the emperor and his advisers to the fatal weakness of 
the empire, and it became their first care to effect a durable 
reconciliation between the crown and its Hungarian sub- 
jects. On 8th .Tune, 1807, the emperor was crowned at 
Pesth as King of Hungai 7 , witli a pomp and linthusiasm 
which recalled former and happier times, and took the oath 
of allegiance to the Hungarian constitution. All the prin- 
cipal demands of the llungarlan constitutionalists were 
conceded by the Austrian cabinet, and the country obtaiued 
tlio control of her own hnuncos and militia, her rights of 
local self-government, her own Diet, and separate admin- 
istration. In all matters of internal government Hungary 
was made both theoi-etically and practically iiidcpciidcnt 
of Austria, Sineo that time the arrangeinent has worked 
fairly harmoniously. The only serious difiiculty between 
tlie two kingdoms of the dual empire arose during the 
Busso-Turkish War, when the Hungarians were with diffi- 
culty restrained from activo interference in favour of 
Turkey. Great internal agitation was caused in 1879 by 
tho passing of an education decree ordering the state lan- 
guage to be taught in all non-Magyar elementary seliools. 

The full-dress costume of the higher classes in Hungary 
is celebrated for its picturesquo elegance, and has been 
copied more or less in the dress of all the hussar regiments 
in Euroj)e. There are various others little less renmrkable 
among other classes of tho ])eople. 

Language , — Tho Hungarian language occupies a very 
curious position. It is a Turanian or Scytliinn tongue 
thrust forward from the Southern Ural district within 
European times, and oddly surviving in tlie midst of tho 
totally unrelated Indo-European (<ir Aryan) tongues which 
surround it. It Inis closely rillied branches in the north of 
Eui-ope, where other Tartar invaders occupied Finland, 
Lapland, Esthonia, and Livonia, and the tongues of these 
regions are varieties therefore of Hungarian. Of course 
there are also the remnants of the original settlements in 
the Southern Urals, as the Ostiaks, Woguls, &c. The 
nearest branch to this Finno-Ilungarian gi-onp is that of 
the Samoyeds of Northern Asia, and the third and most 
numerous group is that of the Turkish or Tartar people. 

Hungarian literature ^tes back (but only in fragments) 
to the close of the twelfth century, but the active litera- 
ture is not older than the beginning of the seventeenth 
— the Finnish literature beginning about a century earlier. 
Latin was used for literary purposes by the Hungarians in 
preference to their own tongue. A revival of tho use of 
the native language, however, began about 1772, and Hnn- 

S ty has produced numerous distingnisbod writers who 
ve proved that their native language was undeserving 


of the neglect with which it had been treated. The names 
of the poets Alexander Hisfaludy, Andr^os Horvdth, Alex- 
ander Potdfi, and John Arany, are all well known, and the 
talents of Manrica Jokai, as a novelist, have gained him a 
European reputation. * 

The Turanian tongues are agglutinative in stmeture; 
that is to say, each root keeps itself unaltered, and lan- 
guage is mode by tacking words togothor. (Onr own plan 
is to use inflexions ; wo do not say 1 did hring^ but / 
brought; we alter or inflect tho word to obtain a variety 
of meaning In the general idea bring'). And not only do 
these agglutinative languages thus crowd root-words to- 
gether, but they do so in masses which are as unwieldy os 
a German compound word. Thus from tho root eev (love) 
in one of tiicm we may make tho intricate derivative ser^- 
uh-dir-il-'e-me-mek, which means “not to be capable of 
being made to love one another,” and this may be con- 
jugated all thraugh, like any other verb. It is no wonder, 
with a tongue of this kind, that Hungarians are such extra- 
ordinary linguists ; for if they learn tlieir own language all 
other tongues must seem cliild’s play to them, 

HUNGARY WATER, a celebrated alcoholic perfume, 
chiefly employed for toilet purposes, but which is some- 
times taken iutcrnully as a stimulant or used externally 
as a liniment. It was formerly known ns Queen of Uun- 
gorges water^ from a legend which ascribed its origin to n 
recipe given by a holy hermit to a queen of Hungary in the 
fourteenth century. There are now numerous recipes given 
for its preparation, a good one of which is as follows 
Take a pound of fresh rosemary in blossom and an ounce 
and a half of fresh sago in blossom, and cut them in small 
pi(^s ; add half an ounce of crushed ginger, and place tlie 
whole in 3 lbs. of rectified spirits diluted with half a pint 
of water; of this slowly distil at a sand heat about 3 pints. 

HUNGER is one of those states of mind or sensations 
denominated appetites, which is the generic name we give 
to the uneasy feelings produced by the recurring wants of 
the organic system. Of these the most powerful arc sleep, 
hunger and thirst, and sex. 

Ilungor is tho desire for food, arising witliout doubt from 
a deficiency of food in tho system. The seat of the ap- 
petite is the stomach, and the jiopniar idea of tho cause of 
the sensation is that it nrises merely from emptiness of the 
stomach. That this is a fallacy, however, can lie shown 
easily, since hunger can be eflectnnlly removed by the 
introduction of food into the body in otlicr ways than by tlie 
stomach. Or it may be shown by cutting the great gastric 
nerves (pnoumogastric), which if hunger were a stomaeh- 
sensation would of course destroy it (in the same way as 
cutting the optic nerve destroys sight), but which on the 
contrary does not affect it : hunger recurs at tho proper 
interval though the stomach cannot feel anything, and not 
only BO, but it is referred to the stomach as tho seat of pain. 

It must be admitted, however, that the emptiness of 
the stomach, though, not the sole cause of hunger, is yet 
veiy greatly concerned in it; for if non-nntritious sub- 
stances be swallowed the pains of hunger are much miti- 
gated, and some savages eat clay for this purpose. It 
would seem, then, that wc should assign as the cause of 
hanger a deficiency of fresh nutritive matter in the system 
in general, and as regards the special stomach-pain a long 
continued emptiness of the stomach. 

But this, though describing the meaning of hunger, does 
not tell ns the cause of the pain. For the moment science 
is powerless to decide on the latter. One explanation is 
that the walls of the stomach rub together and the pain is 
caused by the friction, which is absurd ; for the stomach 
is empty after every meal long before hunger is felt, and is 
sometimes empty for days without hunger being felt, as in 
cases of illness. Another notion is that the gastric juice 
attacks tho walls of the stomach itself uistead of the food 
which ought to bo there for it to attack ; this suffers under 
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a rather fatal objection — namely, that the fjastric juice only ! 
begins to be secrilhfd upon the reception of food into the ! 
£toniaoh. Again there is a theory that hunger is caused | 
by the slow secretion of the gastric juice in the follicles of 
tile stomach to the point of distension, since unless the 
proper stimulus of some substance in the stomach be given 
tlie follicles will not discharge themselves. This distension, 
when moderate, gives a pleasant appetite; when strained, 
a craving hunger. The theory fails, liowevcr, because food 
supplied to tlio blood, whether injected into the veins or 
the intestines, or absorbed (as in the case of milk baths) 
through the skin, would leave the follicles of the stomach 
distended as before, and yet it is known to dissipate liungcr 
efiectually. 

'J^e fact is that just as the eyes arc the scat of sleep, 
but refreshing the eyes with bathing will not relievo the 
exltaustion, because that does not lie in tlio eyes alone, so 
the stomach is the seat of hunger, but filling the stomach 
(as with clay, &c.) will only refresh it for the moment, 
but cannot cheat the body, which remains as exhausted as | 
hefcjre. And further, just as anything which powerfully 
rouses the attention will restore vigour to the eyes, so nour- 
ishment of the body will rcstor<! comfort to the stomach, 
although eyes have not been shut nor stomach filled. The 
full elucidation of the operation of hunger is still waiting a 
discoverer. 

HUNGERFORD, a market-town of England, sitn- 
ated partly in the county of Berks (in the south-west) 
and partly in that of Wilts, is Cl miles from London 
by the Great Western Railway. It stands on the river 
Kennet and the Keniiet and Avon Canal. The town con- 
sists chiefly of one long street. Tlierc are no manufactures, 
hut there arc some breweries and a considerable Iratfic 
arising from the railway and canal. The church, which is 
in the western quarter of the town, was erected in 1 814. 
Near the church is the free grammar-school, llie Kennet 
is hero divided into two streams, one <»f which passes 
through the town, the other close by it on the north side. 
The latter is crossed by a bridge at the entrance of the 
town from Newbury. A town-hall and com exchange 
were erected in 1870. The surrounding country is pic- 
turesque, and very good for hunting. Ilungerford is also 
resorted to by anglers, as the Thames and Kennet are 
famous for their trout and strictly preserved. The popu- 
lation of the parlsli in 1881 was 29G5. It was anciently 
called higUford Charman, from its position os the ford of 
the Angles on the Herman Street, an ancient Roman toiid. 

HUNS or HUNNI, the name given by historians to 
sevwal nomadic Scythian tribes which devastated the 
Roman Empire in the fifth century. They inhabited the 
plains of Tartary near the borders of the Chinese Empire 
for several centuries before our era, and it was to put a 
stop to their incursions that the Chinese built their Great 
Wall, about two centuries before Christ. In after-times 
they became divided into the Northern and Southern 
Huns. The Northern Huns, being defeated by the Chinese 
about A.D. 93, emigrated westward as far as the Volga, 
where they defeated the Alani. They then encamped in 
the plains between the Volga and the Tanais, and as far 
south as the ridge of the Caucasus, where they remained 
for more than two centuries. Under the Emperor Valens 
they first crossed the Cimmerian Bosphonis, drove before 
them the Ostrogoths and Visigoths, and obliged the latter 
to cross the Danube, when the emperor granted them lands 
in Thrace. The Huns had frequent wars with the Romans. 
[See Attila.] After the death of Attila, their greatest 
chief (reigned 484-458), the various tribes under his sway 
quarrelled among themselves, and being attacked by the 
Goths they were driven back beyond the Tanais. Part of 
them settled in Pannonia, to which they gave the name of 
Hungary ; but the present Hungarians, or Magyars, came 
from a different immigration— in the tenth century. 

VOL. VII. 


HUN'STANTON, a town of England, on the coast 
and in tin* county of Norfolk, 114 miles from London by 
the Great Eastern Railway. It has long been known as a 
pleasant watering-place, the sands being firm and good 
and offering every facnity for bathing. The principal 
buildings are the cliurcli, dating from about 1830 ; and the 
hall, long the seat of tho L'lCstrange family, and built in 
part about the time of Edward IV. There is a stone cross 
in the newer part of tlio town. A lighthouse, built in 1840, 
throws a splendid light, and is so arranged that a special 
red gleam is thrown on a sandbank called the Roaring 
Middle.” On tho clifts are the ruins of St. Edmnnd^s 
Gliapel, where St. Edmund, afterwards elected king of East 
Anglia, is said tu have landed, and, in pursuance of a vow, 
shut himself ii]> till he had learned all the Psalms by rote. 
The population of the parish in 1881 was 151C. 

HUNT. JAAiES HENRY LEIGH, a celebrated 
poet, essayist, and critic, was bom at Southgate, in Middle- 
sex, on 19tli October, 1784. lie received his education 
at Christ’s Hospital; and his poetical talent displayed 
itself at such a singularly early age that before he left 
school ho had \rritt(*n a somewhat large number of verses, 
which his father published by subscription in 1801, under 
the title of ‘‘.Tuvenilia.” Hunt next bccamo clerk to bis 
brother Stephen, an attorney, and tlien a clerk in the war 
office, which he left in 1 808, and became editor and part 
proprietor of the Examiner newspaper, which had just 
heou started by his brother dohn. They were both tried 
for political libel in 1811, acquitted, but tried again, and 
sentenced to pay a fine of X500 and to undergo two years’ 
imprisonment. The libel consisted of the term fut 
Adonis of fifty ” ns applied to tlie prince regent. After 
tho expiration of the term he published in 1816 his “Story 
of Rimini,” a poem which, though bitterly reviled by tho 
critics of the j>eriod, possesses great merit, and served 
in the end to greatly modify the accepted standards of 
literary itompt>sition. He also continued to write for tho 
Examiner^ which w^as long llxi most ably edited and 
independent of the weekly mctrojwditan press. Hunt's 
editorship brought liim into contact with several of the 
leading literary mi*u of the day; and among tho authors 
whoso acqnaijjtaneo he formed were Campbell, the two 
Smiths, Keats, Shelley, Coleridge, Hazlitt, Lamb, and 
Byron. In 1821 a new phase opened in Hunt’s career. 
At Byron’s invitation Hunt determined to transfer tho 
Examiner to other hands, and to proceed to Italy with a 
view to establishing, in conjunction with tho author of 
“Childe Harold,” Ilazlitt, and others, a journal in tho ititcrost 
of reform, to bo christened the Liberal, Four chapters of 
his “ Autobiography ” are devoted to an interesting narra- 
tive of his Italian experic>nces, and a good deal of space 
is occupied by gossip and anecdote. Ho remained in tho 
peninsula four years, a portion of which time he and his 
family spent under Lord Byron’s roof, and the juxtaposi- 
tion was attended, as might have been expected, by occa- 
sional jars. On his return to England, Hunt resumed 
his hteraiy labours, cliiefly in the shupo of contributions 
to serials, and in i)eriodical works, some of which wero 
his own speculations. Among these were tho Literary 
ExamineTy 1817; the Companion, 1828; tho TatleVy 
1880-32 ; and the London Joumaly 1834-35 ; and his 
talents gradually introduced him to the notice of per- 
sons able and willing to serve him. Before his visit to 
Italy he liad published Nos. 1 to 4 of a quarterly review 
called the liefkctor, and 100 numbers of the Indicatory 
1819-21. 

His other principal works are — a translation of RedVs 
“ Bacchus in Tuscany,” written during his stay in Italy ; 
“ Lord Byron and Ins Contemporaries,” a work which gave 
great offence to the friends of Byron (1828) ; “ Sir Ralph 
Esher,’’ a romance of Uie period of Charles II. (1832) ; 
“Captain Sword arid Captain Pen,” a poem (1839); “Tho 
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Lt'goiid of EJorcncc,” a play (1840); “The Palfrey,” a 
nurrativc poem (1842); “ Iina^'i nation and Fancy” (1845); 
‘‘ Wit and Humour ”(1840); “Men, Women, and Books,” 
a collection chiefly of Jiis earlier writings (1847) ; “ A Jar 
of Honey from Mount Hy bla ” (1847) ; his “Antohiograpliy” 
(I860); and “The Religion of the Heart” (1863). 

During the early and middle portions of liis life Hunt 
was frequently involved in pecuniary difficulties, and he 
always displayed a peculiar helplessness in money matters. 
In one of his periods of distress he was relieved by the 
lavish generosity of Shelley, and in 1 844 ho was further 
benefited by receiving from Mrs. Shelley and her son an 
annuity of X120. In 1847 Lord John Russell procured 
him a pension on thi; civil list of 4^200 a year, and these 
additions to his income enabled him to pass the later years 
of his lifo in tranquillity and comfort. He died 28tli 
August, 1853. 

His reputation as a writer rests chiefly on his poems 
and essays, the former of which arc markc'd hy animation, 
tenderness of sentiment, and metri<‘al Itannony, while the 
latter display, along with the simplicity and grace of their 
Style, much delicacy of criticism, genial hnmour, and a 
determined cheerfulness which always looks on the bright 
side of things. 

Ill 1870 a tasteful memorial bust of Leigh Hunt was 
erected by public subscription in Kensal Green Cemetery, 
wliure his remains wen; internal. 

HUNT, WILLIAM HlCNR Y. a water-colour painter, 
the small size and unpretending nature of whose works 
give no criterion w'hatever of his merit, was honi iii 
Long Acre, London, in 1790, and died in 1804. He was 
apprenticed for six years to tlio delightful water-colour 
artist dohn Varlcy, and almost at once made his mark as 
ft painter of marvellous skill in colour harmonies, arrangiul 
with the rarest and subtlest tiisto, amounting to genius. 
No more remains to tell of his simple busy life. In 1880 
a loan collection of Hunt's works CnK<‘tbcr with the iiohlc 
arcliilectural drawings of Satnnid I’rout) was held at the 
Fine Art Society’s gallery in B(*nd Street, and to this a 
memorable sot of “ Notes” w'as drawn up by Mr. Ruskin, 
wliich ranks deservedly among the finest pieces of art- 
criticism ever penned. 1’his little hook set the seal on 
Hunt’s fame. His works are now eagerly sought, und our 
state galleries estei^m themselves fortunate in possessing a 
few. A hit of mossy bank, with a bird’s nest and two or 
three eggs, or a butterlly resting on a tuft of grass, or a 
root of primroses in hloum, tliese are the subjects Hunt 
loved ; yet Ruskin says of him (and with hut little exag- 
geration), he is “ all modern ])aintcrs in a nutshell of a 
sentence, and the painted nutshell perfect,” and elsewhere, 
“ Take him for all in all, he was tlic finest painter of still 
lifo that ever existed. His art has ev(*iy great quality 
save boldness.” 

HUN T B B, JOHN, an illustrious ])bysiologist and 
sargoon, was born i»* 1728 at Long Caldcrwood, a village 
near Glasgow, whi -o his father possessed a small fann. 
Being the youngest of ten children, and his father dying 
when he was young, his education was almost entirely 
neglected. His whole time was devoted to the amnse- 
ineuts of the country till he wiis seventeen years old, when 
ho went to slay with his brother-in-law Mr. Buchanan, 
a cabinet-maker at Glasgow. Hunter worked at the trado 
for nearly three years. At the end of that time, hear- 
ing of the great success which bis brother [see IluNTicii, 
William] had met with in London as an anatomical and 
surgical lecturer, ho wrote to offer him his stn-viees as 
nssistaiit in the dissecting rooms. His offei was accepted, 
and in 1748 ho commenced his anatomical studies, in 
which ho at once distinguished liimself both by his ardom* 
and his skill. In 1749 Hunter became the pupil of 
Chcselden, then surgeon to Chelsea Hospital, which he 
attended for nearly two years, and in 1751 he went to 


St. Bartholomew s Hospital, and attended the practice of 
Mr. Pott. In 1763 ho entered as a gcStlcman-conimoncr 
at St. Mary’s Hall, Oxford, intending to practise as a 
physician ; but he seems soon after to liave given up tliia 
idea, for in 1754 he entered as a surgeon's pupil at St. 
George’s Hospital, in the hope of becoming at some future 
time a siirgtion at that institution. In the sumo year 
his brother made him his partner in the school, and ho 
delivennl a part of each annual course of lectures till 
1759, when his constant and severe labours in anatomy, 
to which he liad lately added comparative anatomy and 
physiology, began to.affect his health so seriously that it 
became advisable fur him to resort to some milder climate. 
With this view ho obtained an appointment as stuff-surgeon, 
and early in 17 fil j)roceeded to Belle-Isle with the ar'’*i 
ment ordered to lay siege to that town. Ho afterwards 
went to Spain, and remained in active duty till the end of 
17G8, wlicii a peiKUi was negotiated, and. Ills health being 
completely restored, ho returned to London and cominenccd 
practice. 

At first Hunter met with little success in his profession. 
Ills manners were rough, and he paid hut little attention 
to his practice, regarding it only as a source from which 
he might obtain the means of carrying on the scientific 
investigations to which he was far more attached, and 
which he had steadily pursued while in the army. To 
defray the expenses which these entailed he again com- 
menced lecturing on anatomy and surgery; but notwith- 
standing the talent and extensive knowledge which his 
lectures evince, tlusy were little appreciated, and he never 
had a class of more than twenty pupils. Every year, 
how^ever, added to his reputation, and in 1767 ho was 
elected a fellow of the Royal Society, and in 1768 surgeon 
to St. George’s Hospital. The latter appointment was of 
the gi’catcst value to him ; it increased his iiiconit*, both hy 
adding to his surgical reputation and by enabling him to 
take pupils, from whom lie received large fees. Among Ilia 
pupils were dtMincr, with whom ho remained throughout 
bis life jjn terms of the closest intimacy, and Sir Kverard 
Hom«% whoso sister he afterwards married. His pupils at 
St. George’s included Abcrnelhy, Astley Cooper, Cline, and 
James Earle, all of whom acknowledged their indchted- 
iiess to his instruction. From the time of his appointment 
to St. ,Gcorge’8, lluntcr’s life was occupied with a constant 
and laborious investigation of every branch of natural 
history and compai'ative anatomy, physiology, and patho- 
logy, to all of whiqli ho devoted every h(»ur that ho could 
snatch from the requirements of an increasing surgical 
jiracticc. In 1773 lie suffered from the first attack of 
imgina pectoris, the disease from whicli lie ultimately died- 
Iii 1776 he was appointed surgeon-extraordinary to the 
king, and soon afterwards inspector-general of hospitals, 
and surgeon-general. For many years after, however, hia 
health scorned pretty good, and ho was subject to slighter 
returns of the disease only when much excited or fatigued; 
but in 1785 the attacks became more frequent, and he was- 
obliged to leave London. In tlic following y^ars he became 
gratlually more debilitated, and the slightest fit of anger 
was sufficient to induce severe spasms. In October, 1793, 
he was engaged in warm disputes with his colleagues at 
the hospital, and a remark being made by one of them 
at a meeting of the governors, on the 16th of the month, 
which Hunter regarded as an insult, he left the room tliat 
lie might repress or at least conceal his anger, and had 
scarcely entered the adjoining apartment when ho fell dead 
ill the arms of Dr. Robertson, one of the physicians of the 
hospital. 

John Hunter’s Museum consisted, at the time of his 
death, of upwards of 13,000 preparatious, illustrativo of 
huinnu and comparative anatomy, physiology and pathology, 
and natural history. The principal and most valuable part 
of the collection, forming the ])hysiological series, consisted 
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of disRections of tlio organs of plants and animals, classed | 
according to tlfbir different vital fnnetions. He had a 
beautiful collection of nearly 1000 skeletons; of objects 
llustrative of natural history, consisting of animals and 
plants preserved in spirit or stuffed, of which he left over 
/OOO ; of upwards of 8000 fossils, and of 218 monsters, 
rho pathological part of the musenm contained about 
2. 100 specimens, arranged in three principal departments: 
the first illustrating the processes of common diseases and 
the actions of restoration ; the second the effects of speciflo 
diseases; and the third the effects of various^ diseases 
aiTanged according to their locality in the body. Appended 
to these was a collection of about 700 calculi and other In- 
organic concretions. The museum was sold after Hunter's 
'h^V'tb. Tlie government gave £1.5,000 for it, and presented 
it to the College of Surgeon h, London, by whom it has been 
greatly augmented and maintained. 

For several years before his death Hunter had been 
.anxious to form a complete catalogue *of his collection, 
and to embody in one large work the rcsnlts of all his 
labours and observations, lie died when ho had completed 
but a small portion of his design, and loft only the materials, 
W'ith which his successors might have completed a work 
which would undoubtedly have been the most valuable of 
its kind ever published. The formation of the catalogue 
was intrusted to Sir Everard Home, the brother-in-law 
and only surviving executor of Hunter ; but from year to 
^ear he deferred his task, and, after supplying only two 
small portions of his undertaking, lie at leiigtJi announced, 
that in accordaiiec with a wish which he had Jicard Mr. 
Hunter exjircss, ho liad burned the manuscripts, which be 
had taken without hfave from the College of Surgeons, 
and among which wore the ten volumes of dissections and 
numerous other original papers. It is generally supposed 
that Homo destroyed Hunter's manuscripts in order to 
kocp secret the source of many of his own papers, pub- 
lislied in the Philosophical Transactions and elsewhere. 
The catalogue, however, is now formed in a manner which, 
although it cannot compensate for the loss of tho other, 
confers the highest credit on those by whom it has bmi 
made. 

Hunter is, by tho common consent of all his successors, 
the greatest man that ever practised surgery. Considered 
merely as a surgeon, and with reference only to the direct 
improvements which he effected in its priictice, lie stands 
inferior to few ; his improvement of the operation for 
aneurism was undoubtedly the most brilliant discovciy in 
surgery of his century. lie first described tho important 
disease of inflammation of the veins; ho first published 
lucid views on the venereal disease, and by his work on 
inflammation improved the modes of practice applicable to 
nine-tenths of the diseases which fall within the province 
of tho surgeon. But it was less by individual discoveries 
than by the general tone of scientific investigation which 
he gave to surgical praetice that he made it a science, 
rather than a mechanical art, and induced men of far 
higher attainments than those who had before practised it 
to make it their study. 

In addition to a largo number of original and valuable 
papers contributed to the Philosophical Transactions of 
iht Royal Sodety, and tu the Transactions of the Society 
for tho Improvement of Medical and Chirurgicol Know- 
ledge, which ho helped to found in 1788, be published 

A Treatise on the Natural History of the Human Teeth" 
(Part I., 1771; Part II., 1778); and “Observations on 
Certain Parts of tlie Animal Economy," in 1786. His 
masterpiece, “ A Treatise on the Blood, Inflammation, and 
Gunshot Wounds," was published by his executors in 1794. 

As an anatomist and physiologist, his museum alone is 
Ruffioient to show that ho has had no superior; and while 
his published works confirm this opinion, and exhibit what 
he know, th^ add to the regret that so much more should 


have been lost. His surgical works were published under 
the title of “,lohn Hunter's Surgical Works,” with notes 
by Palmer, to which a life by Drewry Otloy is prefixed, 
in four vols. iii 1 83o. 

HUNTmt, WILLIAM, was horn 23rd May, 1718, 
at Long Caldenvood, near Glasgow. He was entered at 
the University of Glasgow in 1732, and remained there 
for five ycai's studying for the church ; but while hesitating 
whether he should pursue that profession he met with 
Cullen, who was at that time practiKing os a surgeon and 
apothecary at Hamilton. An intimate friendship was soon 
formed between them, the result of which was that Hunter 
determined to study medicine and to practise in partner- 
ship with Cullen. Part of the agreement into which they 
mutually entered was that each of them should alternately 
])asH a winter at some large medical school, while the other 
remained in charge of the business in the conntiy. Hunter 
visited London in 1741, where he resided with Smellie, 
the celebrated accoucheur, and studied anatomy under 
Dr. Nieliolls, and surgery at St George’s Hospital. Dr. 
Douglas, to wliom he brought a letter of introduction, 
eng.aged him Koon after his an’ival to assist him in com- 
pleting an anatomical w'ork which he was publishing, and 
to educate his son. lie resided in the family till 1744, 
when Mr. Sharpe having resigned a lectureship on surgeiy 
to a society of naval surgeons, Hunter was elected to fill 
his place, and ni once met with the most marked success. 
In 1746 ho commeiiciMl liictnring on anatomy, and in 1747 
became a iiiemher of the Corporation of Surgeons. But he 
had always prcfcrri'd tho practice of midwifery to that of 
surgciy, and, sevcml circamstauces coinciding to give a 
favouraiile prospect of snecoss, ho determined in 1749 to 
confine himself exclusively to the former branch of tho 
profession. In 1750 he took a doctor’s degree at Glasgow, 
in 1764 was appointed physician-extraordinary to Queen 
Charlotte, and in 1767 became a fellow of the Royal 
Society. His time was now so completely occupied in 
tho practice of his profession that he was obliged to give 
up u part of his lectures, and his brother .Tohn, Hewson, 
and Cruickshank were Kucc.esbivcly his partners. He 
amassed u large fortune, and died 30th March, 1788, 
with a reputation inferior only to that of his brother, of 
whom it w'as not his least honour that ho had been tho 
preceptor and first patron, 

William Huntej-’s priiudpal work was the “Anatomy of 
the Gravid Uterus," on wliich he was engaged for nearly 
thirty years. It contains thirty-four folio plates, most 
accurately and beautifully engraved from dissections by 
himself and his brother, illustrative of tho most important 
subjects in obstetrics. He was also the author of numerous 
essays in tho Philosophical Transactions and the Medi- 
cal Observations. Ho founded a medical school in a 
private house in Windmill Street, with a museum and 
dissecting rooms attaclied to it. His valuable museum ho 
bequeathed to Dr. Baillic, who was to hold it for thirty 
years, and then to transmit it to the University of 
Glasgow, to which he left £8000 for its maintenance 
and increase. 

HUNTING DOG (CAPE) or HYAS'NA DOG 

(I^ycnon ya'c/ws), one of the CANii»iE, is found over the 
greater part of Central and Southern Africa, being espe- 
cially abundant around ('ape Colony. This daring and 
ferocious animal is a complete dog in the form of tho 
skull and the characters of tho teeth ; it has, however, as 
in tho hyainas, only four toes on the anterior feet, and tho 
same on the feet behind. Jt stands about 2 feet high at 
tho shoulder. In figure it is tall, lightly built, but mus- 
cular and well proportioned ; the limbs are long, the ears 
large and erect, the jaws powerful, and the teeth strong. 
The bead resembles that of a hysena ; tho miussle is pointed 
and of a black colour. Its aspect is wild and fierce, and 
its disposition treacherous. The fur is close, and of a sandy 
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yellow cfilour, irregularly clouded and blotched with black 
and a little white. The tail is somewhat bushy and of 
moderate length. The colour is subject to variation. Mr. 
Bnrehell, who brrnight into this country the first specimen, | 
states that it hunts in packs, at night by preference, but | 
frequently in the day. He describes it as swift, fierce, and i 
.active, so that only those animals which arc gifted with ; 
great ileetness can escape from it. It attacks sliecp openly, | 
hut approaches oxen and horses more cautiously, ad vane- | 
ing upon them by stealth, biting off tlie tails of the oxen, | 
and injuring the horses, especially young colts, so sevendy { 
that they rarely survive. j 

HUNT'INGl>ON«an inland county of England, bounded ! 
N. and N.W. by Northamptonshire, S.W. by Bedfordshire, j 
jind on all other sides by Cambridgeshire. The population 
in 1881 was 5!), 491. The area is 229,575 acres. Hunt- 
ingdon has no high hills, but there are two or three elevated 
tracts. The principal rivers are the Onse and the Ncii, 
with tlndr respective tributaries. Tluf Ouse enters the 
county from Bedfordshire, near St, Nc'ots, and, flowing past 
Huntingdon, enters Cambridgeshire at Karith, after a navi- 
gable course of 2.S miles in the county or on tlic borders. 
The Ncn has a short course along the nortliern border 
before it enters CanibridgobJiire. Whittlesca Mere, Bam- 
sey Mere, and Ugg Merc were largo pools or lakes which 
have been drained and reclaimed. M'hilllesen Mere wiis 
the largest English Bhe<d of water apart from the lake dis- 
trict, 2^ miles long by IJ broad, abounding witli fish and 
water-fowl; but in 1851 it was converted into corn-fields 
and pastures, and occupied with farm buildings. A con^ 
siderable part of the <;ounty is destitute of springs, and is 
supplied with water from ponds. Formerly it was a deer 
forest, but at present it is thinly wooded. 

The south-eastern part of the county is ocumpied by the 
ironsand and gault. TIkj rest of the county, excepting the 
Fens, and perhaps a narrow strip on the western side, is 
occupied by the Oxford cla}'. 

The climate is similar to that of the contiguous inland 
counties — mild and healthy, except in the Fens, where, in 
addition to the humidity, there is a great want of pure 
water. The soil in general is a <icep loamy el.ay or hi.'imy 
gravel, witli good meadow land (»n the Onse and Nen. The 
farms are large, and grain, with beans, raj»e, and clover, 
are the chief crops. Clieese, butter, and mult are sent to 
market. The cheese which is known as 8tilton cliecsc is 
not made at Stilton in Huntingdon, hut in the counties of 
Lincoln and l.oicesler. Agriculture generally is in an 
advanced state, especially in the Fens. The sheep arc 
mostly of the Leicester breed. Tlic hogs are Berkshire or 
Leicestershire, with various crosses. 

In 1886 there were 211,000 acres, or m(»re than uinc- 
tonths of the whole area, under cultivation. Corn was 
grown on 90,000 acres, green crops on 20,000, and 
<»5,000 acres were permanent pasture. Wheat is much 
more largely grown than any other grain. Huntingdon 
returns two members to Parliament under the Act of 1886. 
The county is divided into four hundreds .and 107 parishes, 
and is in the diocese of Ely. 

Huntingdon is generally considered to have formed 
part of the territories of the Iccni, but it must at leiist 
Imvo been on the western frontier of that nation, towards 
the Catieuchlani. Upon tho subjugation of Britain by 
the Homans it was included in the province of Flavia 
Cicsariensis. Two Kornan stations arc considered to have 
been in this county. Tho Homan Irmin Street crossed 
the county from S. by E. to N. by W. The Via Devana 
crossed the county from near Cambridge to Lehtester. 

In the earlier part of the Saxon period this county was 
included in the Idngdom of the East Angles. It was sub- 
sequently annexed to kfercia. In the later period of the 
Anglo-Saxon dynasty it constituted an earldom, which 
•continued till 1789, when it was supposed to have become 


extinct ; but a claimant having made out a good title in 
1819, it was revived, and still exists, \hv. honour being 
enjoyed by a branch of the Hastings family. In tho civil 
w\ars of Charles J. Huntingdon was plundered in 1G45 by 
the royalists. 

Of the churches, Alwalton, Conington, Hartford, .and 
Leighton Bromsw'old have some portions of Norman archi- 
tecture. The tower of Chesterton Church is a good speci- 
men of Early English, witlj a fine spire. Upton and Woottoii 
churches have also some fine portions of Eiirly English 
architecture. 

IIUNTINODON. the capital of tho above county, is ,59 
miles from London by the Great Northern, or 77 by tho 
Great Eastern Kailway. The town is on a gently rising 
gi‘ound on tins north bank of the Ouse, and is conneft*^..^ 
with Godiiianchcstor by three bridges. Very great improve- 
ments have been made in the drainage and sewjige during 
the last few years. The princip,-!! street extends about a 
mile north-west from the bridge (dating from tlic thirteenth 
century) over the Ouse, and consists for tlio most part of 
respectable houses. St. Mary's Church is of Perpendicular 
character; it was rebuilt in 1G21», .and was restored in 
187G. All Saints has a fine Perpendicular tower, with a 
good cntr.ance ; and another church has been erected by 
lijidy Olivia Sparrow, on the site of tho old theatre. There 
are dissenting chapels, a good town-hall, a corn exchange, 
county gaol, hospital and lunatic asylum, union, an endowed 
grammar-sel)ool, and other edncation.al establislnncnls. 
The trade of the town is considerable, principally in malt, 
wool, and corn ; and tlicro are manufactures of patent 
bricks and tiles for drainage, large breweries, and iron- 
foundries. The market is well supplied with corn and pro- 
visions. The munieipal borough is governed by a mayor, 
four aldoimen, and twelve councillors. It was formerly a 
parliamentary borough returning two members to tlie House of 
Commons, but was merged in the county in 1885, The 
population in 1881 was G606. Tho population of tljt‘ 
municipal borough is only 4243. Oliver (Iromwell was horn 
here in 1609, and was educated at tho grammar-school 
founded by David, king of Scotland, in 1200. God- 
manchestcr, on the opposite side of the river, which 
seems to have been once an important borough, is now 
a mere suburb of Huntingdon. 

Huntingdon, the Saxon llmtanton or Jluntedune^ or 
UunttsTsdune^ derived its name from tlie favour- 

able position it held for the purposes of tho chase. The 
form of some outworks may still be traced, where a castle, 
built by Edward the Elder in 917, and levelled with tho 
ground by order of Henry II,, formerly stood. It is sup- 
posed to be also the site of DurolipontCy a Homan station. 

KUNT'XNGDON* BENRY OF, one of the ancient 
English chroniclers, wrote in the reign of Henry L and 
the troubled times of King Stephen. His chronicle is in 
seven books, reaching to Ihe end of tho reign of Henry I., 
and tho very valuable eighth book is one of onr best 
anlborities for the writer’s own later time, the reign of 
Stephen. In Henry 1. he is more brief, but excellently 
acenrate. 

BUNT'ZNGDOK, XiADY, one of the three danghters 
and co-heirs of the second Earl Ferrers, was born 24th 
August, 1707. She married, in 1728, Theophilus Hastings, 
carl of Huntingdon, wKo died in 1746. By personal and 
family affliction she hod been led to take a deep interest 
in religion, and on her husband’s death she resolved 
to actively aid the Methodist revival then flonrishing 
under the labours of Wesley and Whitefiold. The latter 
she appointed her chaplain, his Galvinlstic teaching 
being such as she admired, and to further the work she. 
devoted her largo fortune to the building of chapels in 
dificrent parts of the conntxy, to which she appointed 
ministers who were officially designated her chaplains. 
She also established and endowed a college for tho training 
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of ministers at X^evccca in South Wales, which, after her ' 
death, was removed to Cheshunt in Hertfordshire. In 
3779 “ Lady Huntingdon's Connection” became practically 
dissenting, but it continued to nourish under her active 
and autocratic rule until her death, which took place in 
London, 17th June, 1791. Her chapels, sixty-fonr in 
number, were bequeathed, together with the college, to 
tnistccs. Most of them have since become in doctrine 
and practice almost identical with those of the Congrega- 
tional body. 

HUMTXY» a town of Scotland, in the county of Aber- 
deen, in the district of Stratlibogic, on the S.E. side of the 
Devoron or Deveraii, in the angle formed by tlie junction 
of the Bogie, 41 miles N.W. from Aberdeen, and 683 J 
ii;Sin London by the Great North of Scotland Railway. 
It is a burgh of barony under the marquises of Huntly. 
Tlic town is surrounded by bills, and consists of strei^tH 
regularly laid out, the two principal interstuding each other 
at right angles, with a square or market-place in the ccntre« 
It had in 1881 a population of 4388. The parisli church, 
built in 1806, will accommodate 1800 persons, and there 
are a Free, a United Presbyterian, a Coiip-egational, an 
Episcopal, and a Roman Catholic cliurch. Stewart’s Hall, 
erected in 1876, containing a public hall and a mcctiiig- 
rooiii, the public schools, and Scott’s Hospital, are tlic 
principal buildings. The town has several branch banks, 
three hotels, post office, and several insurance agencies. 
'J’licrc are two good bridges, one an ancient bndgo of ono 
urch over the Deveron, the otlier a bridge of throe arches 
over the Bogie. Many of the hihabitaiita find employment 
in tile, brick, and plough making. There is also a coii- 
siderablo trade in grain and dairy produce, Huntly was 
foniHuly celebrated for its manufacture of linen. Near 
tbo towui aro the ruins of Huntly Custlc, once the scat of 
the Gordon family. 

HI7BA. See SAND-uo?t Tri.k. 

HURDLKS. The coininon liurdic is too well kuowm 
to rcijuirc description. In military exploits hurdles arc 
straight flat rectangles of strong wicker-work, about <> feet 
](>iig and 3 feet high, used for fencing barriers or in the 
construction of hurdle batteries. In the latter three of 
them arc fastened at their ends in the form of a triangle, 
and the central space speedily filled up with em’th. A 
number of these triangles arc made to any ground-plan, 
behind which a body of soldiers can entrench themselves 
in .a very short time. 

HURDWAR'. See Hakdwaic. 

HURDY-GURDY, a inecljanical violin, wherein the 
frie-tion of the bow is replaced by that of a rosined wheel 
ng.ainst strings of catgut and of wire, the wheel being set 
transversely to the Instrument and turned by the right 
hand of the performer. The stopping of the strings is 
done by the left hand, as by performers on other stringed 
instruments; but instead of the lingers pres.sing the strings 
against the finger-board, certain levers perform this office, 
wiiich levers are operated on by keys, forming altogether 
a keyboard resembling that of a pianoforte, with black and 
white keys. The instrument is suspended from the neck. 
While the right hand turns the wheel of the hurdy-gurdy, 
scraping across the strings, the left hand plays upon this 
keyboard, and the melody is thus produced by artificial 
means exactly corresponding to the natural operations of 
the violinist. To support the melody one or more drone 
strings, not altering in pitch, and constantly sounded by 
the wheel, aro added to the melody-strings; and these 
answer, therefore, respectively to the drones and the 
chanter of the bagpipe. Other drones there are which can 
be brought into play or not by a simple mechanism. The 
instrument is made ,in various forms, but by far the most 
usual shape at the present time is that of a lute. 

The hurdy-gurdy, like all imperfect instruments, tends 
to die out ; it is now seldom heard even in the streets, 


though it is not many years sitieo it was intolerably fre- 
quent. But il had a very great vogue in its day, and that, 
like the bagpipe, in all lands alike. In France it developed 
out of the old viul, and was called tieUe ,* in Italy it was 
called rota^ from the wheel which is its characteristio 
feature, or the Km, because of its development from the 
lyre (lute); and so also in Gemiany it was and is the 
hier, (The rote of Chaucer was a erwth, not a hurdy- 
gurdy.) Our English name is simply an attempt to imitate 
the whirr of the rattling drone-strings. Hurdy-gurdies 
are usually now a little over 2 feet long, but in mediaeval 
times were often mucli longer. Not unfrcquently, us wo 
see in old illuminated MSS., a menial turned tho w’hcel, 
fulfilling tho like function to an orgau-blower, and leaving 
lK>th hands of tho performer fre(‘; or largo instruments 
were made, on which two performers played at once. 
These were called Organistrums. 

HU'RON, one of the five great lakes of North America. 
It receives the waters of Lakes Superior and Micliigan, by 
the 8t. Mary and Mackinaw straits, and discharges by tho 
river St. Clair into Lake Erie. Its greatest length is 240 
miles; greatest breadth, 220 miles; area, 20,400 square 
miles; and deptli generally, about 1000 feet, in some places 
1800, or 1201) feet below the level of the Atlantic, above 
whhdi its surface is fiOO feet. The portions cut off noi th 
and east by the peninsula called Cabot's Head, and by the 
Maiiitoulin Isles, are culled Manitoii (Great Spirit) Buy 
and Mnnltuulin Lake or Georgian Bay. It contains about 
.3000 coiiHidcralile islands. l>r. Drake found the water at 
200 feet di'pth of the same temperature (50” Fahr.) as at 
the surface. Of its many islands, Great Maiiitoulin is 
the only one tliat is inhabited. Its waters arc very limpid. 
Its bhorcs prewnt clay cliffs, wooded slopes, and ternices, 
indicating former higher levels of its waters; arc deeply 
indented, and furnish several good natural harbours. 
Sarnia in 1.ambton county, Ontario province, and I’ort 
Huron in Michigan state, United States, are on opposite 
sides of the outlet, Tlio other principal towns on tlio 
shores are GodtTicli in Huron county, and Collingwood in 
Nottawasaga Bay. la Hnroii county, on the east side of 
the south r«‘ach of the Inkc, salt w'atcr exists at a con- 
siderable tleplh, and Iwiiig ]>uiriped up to the surface and 
cvajiorated uiidtT artificial lieat, yields a largo percentago 
of pure salt. A similar bed is formed in the United States 
territory o])posile ; and it is considered that both arc parts 
of a vast suhlerraneaii sheet of salt w’ater, extending quite 
across, under the bottom of the lake, from Goderich to 
Tort Salinao, a distance of 40 miles. 

HUR'RICANE. In tlic strict sense of the word a 
hurricane is a violently rotating wind which often sweeps 
over the Western Atlantic. In China a similar wind is 
called a tyjdiooii, and in* India a cyclone. Other winds of 
somewhat the same kind, hut not so destructive, arc called 
whirlwind, tempest, watcr-spoul, land-spout, sand pillar, 
tornado, white squall, pampero, &c. Ilurrieaiies occur 
most frequently .and with the greatebt violence in tropical 
climates, chieil) because, in eonsequenee of the very great 
heat w’hich there ]>rovuils, thi* rarefaction of the air, and 
also the cundcnsaliun of the vapour it coiitiiins into rain- 
drops, take place inon; suddenly and coiiijdotely than in 
more tempeiale regions. Scientific men to this day are 
not quite unanimous as to the source* and origin of these 
winds ; but after many years of patient and extended in- 
vestigation they have obtained such information as to their 
form, course, and velocity, that they are enabled to issue 
diivctiuns to mariners by whicli their former devastating 
effects may to a great extent bo prevented, and in some 
instances the storm itself rendered subservient to the pur- 
poses of navigation. 

It was for a long time supposed that hniTicanes were 
powerful winds wliich swept in a straight course along a 
certain track, w'hich observation had showru to bo nearly 
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always used by them ; and it was not till Mr. Redfield of 
New York and Colonel Sir W. Reid of tho Royal Engineers 
devoted themselves to the study of the subject, and learned 
those facts resjiecting the hurricane for which all who 
traverse the ocean must ever owe them a debt of d<iep 
gratitude, that any praclical information on tlic matter 
could be issued for the benefit of sailors. It is now ascer- 
tained * beyond any doubt that in hurricanes, tornadoes, 
typhoons, and other tempests of a similar character, the 
wind has a violent movement in a circular or spiral direc- 
tion, apparently about a mathematical axis — the latter 
having at tho same time a progressivo motion on the sur- 
face of the land or sea. The diameter of the circle within 
whieh tho gyration of the wind takes place varies from a 
few hundred yards to several hundred miles, but the cir- 
cular motion is, of course, limited to the circumference of 
the hurricane itself. Tho progressive motion is no greatenr 
than that of the general wind prevailing at tlio time, wliich, 
under circumstances so violent as to admit of the presence 
of hurricanes, may be somewhat fash'r than tlic usual rate. 
The circular motion is generally upwards of 100 miles an 
hour, and is always in one unvui 7 iiig direction. What 
formerly appeared to be the shifting of the wind is in 
reality only the progress of the storm, and shows lliat the 
ship, island, or whatever it may be, has come witliiri the 
influence of another quadrant of the hurricane ; because it 
will be evident that the velocity of the wind in a revolving 
storm must be the greatest and least respectively on oppo- 
site sides of tho axis of rotation, in a diameter wliidi is 
perpendicular to the path of that axis, for on ouo side the 
direction of the revolving current hoi'inoiiizcs with that of 
tho progressive motion of the storm, and on the otlicr it is 
contrary to it Tho direction in which the storm always 
involves is from right to left in tho northern hemisphere, 
and from left to right in the southern — in each case con- 
trary to tho apparent course of the sun. This being so, it 
Is evident that in a hurricane in the northern hemisphere 
the prevailing wind at each of the four great points of the 
compass will bo as follows : — At the northeiTi margin, an 
easterly wind; at the western margin, a northerly wind; 
at the southern margin, a westerly wind ; and ut Die eastern 
margin, a southerly wind. The intervening points, of 
course, are aflected by w'inds modified of these, and the 
whole arrangement reversed exactly describes a hurricane 
in the southern hemisplierc. With this knowledge the 
captain of a vessel, by simply observing the direction of a 
cyclone wind, can easily ascertain his position in the hur- 
ricane and how its centre bears from him, and he. then 
only requires to know the way in which the wind will haul 
to enable him to make such preparations as may insure 
the safety of the ship, or even to use the hurricane for the 
puiposes of his voyage. 

An acute observer can easily detect the indications <if an 
approaching hurricane. The enormous volumes of vapour 
which the whirling air within the cyclone, and the external 
air rushing into it from without, collect and kceji together, 
appear like a dense dark wall resting on the horizon in the 
direction from which the hurricane is approaching. The 
sky also has a lurid and thi*catening aspect, the atmosphere 
becomes oppressively hot, and the clouds are tinted wiUi a 
deep red or dark olive colour. The sun, moon, and stars 
shine with a pale and sickly light, and as the liurricane 
approaches the wind at first moans fitfully and then roars. 
But as most of these warnings do not allow time for ad- 
vantage to bo taken of them, it is always best to rely upon 
the barometer, which is quite as certain, and always gives 
the eai'liest intimation of the approaching tempest. If the 
mercury suddenly shifts from high to low, or vice versdj 
and is followed by persistently high and unusual readings, 
a storm may he expected and measures taken accordingly. 
By due attention to the barometer the ship's position in the 
hurricane may also be determined, and much danger avoided. 


Althongh BO much is now known respqpting the laws of 
storms, we have yet to learn their precise causes, the inter- 
vals btitween their recurrence, and other matters connected 
with thorn, before we can consider our knowledge on tho 
subject thoroughly satisfactory. 

HUSBAND AND WIFE, LAWS BELATINO 
TO. Under this title we purpose dealing with the effects 
of marriage on tho logail position of the parties, as regards 
their personal rights and their property. The law with 
regard to the dissolution of marriage has already been con- 
sidered under Divoucio, and the modes of contracting 
marriage will be considered under Marriagk. 

It was from a very early period a principle of the com- 
mon law of England that when marriage took place the 
personalty of the wife became merged in that of tho hao-' 
band, lienee the maxim that “ husband and wife constitute 
one person in the eye of tlie law.” By this principle, 
while the position of the husband was very slightly affected, 
and he remained in almost the same condition of freedom 
as before marriage so far as business and property were 
concerned, very material alterations were made in the 
position of the wife. The husband retained, as he still 
does, the power of entering into contracts, could sue and 
be sued, could deal as he pleased with his prcqierty during 
life, and bequeath it to whom he pluiised by means of a 
will, without regard to his wifii. On the other band the 
wife ceased to be able to enter into contracts in her own 
name ; her personal propt*rty passed absolutely to the hus- 
band ; oil debts due to her before marriage became due to 
him, provided ho chose to reduce them into possession ; 
and, speaking generally, she could neither possess any 
subsequently acquired property nor enjoy her own earnings 
sepiiratftly from her husband. In consequence of this 
principle of tho law tho husband became, however, liable 
for all debts contracted previously to tho marriage by his 
wife, and a wife could not be convicted of stealing her 
husband's goods, even if she absconded with the property. 
As husband and wife were considered as one, neither could 
be allowed to give evidence against each other in any trial, 
civil or criminal, and where any crime short of treason or 
murder was committed by husband and wife jointly, or by 
the wife in the presence of her husband, the wife was pre- 
sumed to have acted under the compulsion of her husband, 
and was acqnitted as a matter of course. 

In the process of time, however, many alterations were 
made in the laws relating to husband and wife. With 
respect to tho property of tho latter the courts of equity 
gradually removed some of the most unjust features of the 
common law, aud secured to women of the wealthier classes 
a fair measure of protection for their rights. Still more 
important ref onus have been effected during recent years, 
and by the important statutes known as the Married 
Women's Property Acts of 1870 and 1874 a large amount 
of protection was extended to the women of fdl classes. 
Valuable and useful as these measures proved to be, there 
were certain defects and omissions disclosed in the working 
of them which led to their repeal in 1882 by the passing 
of the Married Women's Property Act of that year, 46 & 46 
Viet. c. 76, which now regulates the law upon the subject. 
By tins Act the property distinction between a married 
and an unmarried woman was almost completely abolished, 
and a married woman was made capable of acquiring and 
holding any real or personal property as her separate 
estate, without tho intervention of any trustee, and of 
disposing thereof by will or otherwise. 

This Act came into operation on the 1st January, 1888, 
and consequently every woman married since that date 
is entitled to hold as her separate property, and dispose 
of by will or otherwise, all real and personiQ property be- 
longing to her at the time of marriage, or acquired by or 
devolving upon her after maniage. This includes all wages 
or earnings acquired in any trade or employment carried 
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•on separately from her husband. In the case of women 
jnarried before Iftt January, 1883, tliey are entitled to all 
earnings acquired separately after that date, and to hold 
and dispose of as tlieir separate property all veal or per- 
sonal estate that may devolve upon them after that period. 
It is further provided that any money deposited in a hank, 
invested in a building or benefit society, or in stocks, 
shares, or debentures in the sole name of a married woman 
shall, unless tlio contrary be shown, bo taken to be her 
separate property. But this does not apply to any such 
investment madt! with the money of the husband and with- 
out his consent. A married woman is now entitled in her 
own name, against all persons, including lier husband, to 
the same remedies, civil and criminal, for the protection 
security of her own separate property, as if such pro- 
perty belonged to her as an unmarried woman. She is 
also made capable of entering into any contract to the 
oxtent of her separate property ; and of suing and being 
sued, either in contract or in cases of injury or wrong, in 
all respects as if she were unmarried. A married woman 
carrying on a business separately from her husband is sub- 
ject to the bankruptcy laws and may now be made a bank- 
rupt If a married woman is appointed executrix or 
Administratrix of tlic estate of any deceased person, or is 
appointed a trustee, she may in such capacity sue and be 
sued, and may make transfer of any money, stocks, &c., 
without her husband, as if she were an unmarried woman. 
In such cases th<! husband is not liable /or any breach of 
trust or neglect committed by liis wife unless he has acted 
■or intermeddled with the business. A wife may efibet a 
policy of assurance upon her own life, or the life of her 
husband for lior separate use, and she may also insure her 
own life for the boneiit of her husband, or of her children, 
•or any of them. A Imahand in like manner may insure his 
life for the solo benefit of his wife and children, or any of 
them, and by so doing a trust is created in either case in 
favour of the, objects named, and the policy is not subject 
to his pther debts. A woman after marriage continues to 
he liable in respect and to tlio extent of her separate pro- 
|>erty for all debts incurred before that event ; but a hus- 
band is not now liable for debts contracted previous to 
marriage by his wife, except to the extent of all the pro- 
perty which he shall have become entitled to through her. 
A wife having separate property may be compelled to 
roaiiiiaiu her husband should he become destitute and 
diargcablo to the parish, in the same way that a husband 
may be compelled to support his wife. A married woman 
having property is also liable to maintain her children and 
grandchildren if lier husband is unable to do so, but the 
posHcssion of property by the wife does not free the hus- 
band from any legal responsibility in this respect. 

A mairicd woman cannot make any contract binding on 
her liusbaud unless he gives her authority as his agent to 
do so, nor can she pledge his credit for anything beyond 
the necessaries of life without his permission. If, there- 
fore, a wife orders goods or clothes that are extravagant and 
unnecessary without the consent of her husband, he can 
repudiate the contract and return them, hut he must not 
knowingly keep the goods and then refuse payment. If a 
wife has regular dealings with a tradesman, and the debts 
incurred are paid without demur by the husband, such 
tradesman lias a right to assume, in the absence of any 
notice to the contrary, that the wife is entitled to pledge 
her husband's credit. It was decided, however, in 1880, 
In an important case which was carried to the House of 
Lords, that if a husband, while supplying his wife with all 
necessaries suitable to her position in life, has forbidden 
her to pledge his credit (without making the same public 
in any way), such husband is not liable for a debt incurred 
hj his wife with a tradesman with whom she had not pre- 
vionsly dealt, even though the articles supplied were not 
•extravagant or unsoitable. Where a husband unjustifiably 


refuses to maintain liis wife and family he becomes liable 
for all contracts entered into by her for the supply of the 
necessaries of life. If a wife through the wilful neglect of 
her husband becomes chargeable to the parish, tbo parish 
authorities can heizcj his goods, if he has any, and sell them 
for her support; and if he is ablo to work, but will not, he 
is liable to a month's imprisonment for being idle and dis- 
orderly. A husband deserting his wife and leaving her 
chargeable to the parish renders himself liable to three 
months imprisonment as a rogue and a vagabond. A wife 
deserted by her husband, who maintains herself by lier 
labour, is now protected in the enjoyment of tlio fniits of 
her labour, and by application to a judge of tho Divorce 
Court, police magistrate, or tho justices of the peace in 
petty sessions assembled, may secure a protection order, 
which will secure her against molestation from her husband 
or his creditors. By the Act 41 Viet. c. 19, if a husband 
be convicted of an aggravated assault upon his wife, the 
court or magistrate before whom he is convicted has the 
power to grant an order to the wife which shall have the 
cficct of a judicial separation, and may farther provide for 
the payment of a weekly sum by the husband for tho sup- 
port of the wife, and give to her the custody of the chil- 
dren under ten years i»f age. While, liowever, at the pre- 
sent time tln‘ law awards a certain measure of protection 
to a wife against the conduct of an idle or disorderly hus- 
band, it provides no remedy for tho misconduct of a wife 
short of that wliich would ontitlo the husband to a judicial 
separation or divorce. A wife may bo a habitual drunkard, 
may neglect her family and all her household duties, may 
quarrel with lier husband and with others, so as to injure 
Ills basiness and bring him to ruin, and the law affords 
him no remedy whatever. It has been suggested that tho 
provisions of the Matrimonial Causes Act of 1878 might 
be extended with considerable advantage, and that a magis- 
trate’s protection order might be granted for the protection 
of cither husband or w'ifc, and tliat habitual drunkenness 
and the neglect of conjugal duties should be a sufficient 
ground for n judicial separation. The matter is one that 
certainly needs consideration, for it is lieyond question that 
the neglect of tlic Jaw to provide a remedy for the coses 
indicated is not only a cause of much misery, but leads 
very frequently to lawless proceedings on tho part of the 
injured parlies, sometimes of a very serious character. 

By tlio Act of 1882 the old rule wliicli prevented hus- 
band and wife from giving evidence cither for or against 
each otiicr in criminal cases has been somewhat modified. 
Carrying out tho principle that tho wife is to bo independ- 
ent ill her dealings with her property, the twelfth section 
of the Act provides that “ eviiry woman, whether married 
before or after this Act, shall have in her own name, against 
all persons whosoever, including her husband, the same civil 
remedies, and also (subject as regards her husband to tho 
proviso hereinafter contained) the same remodies and re- 
dress, by way of criminal proceedings, for the protection 
and security of her own separate property, as if such pro- 
perty belonged to lier as a femme sole," Tlic exception 
refen'cd to prevents criminal proceedings being taken by 
any wife against her husband “ while they arc living to- 
gether ” as to any jiroperty claimed by her. If a husband, 
however, wrongfully takes prfiperty from his wife when 
leaving and deserting, or about to leave and desert her, a 
criminal proceeding will lie, although they wore not living 
apart when the injury was committed. By the sixteenth 
section it is further provided that a wife doing any act 
with respect to any properly of her husband, which if 
done by the husband with respect to property of the wife 
would make the husband liable to criminal proceedings by 
tho wife under this Act, shall in like manner be liable to 
criminal proceedings by lier husband. 

In civil coses liusbands and wives may be witnesses for 
or against other parties, and by the Act 40 & 41 Viet c. 14, 
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on the trial of any indictment for a nninance or other pro- 
ceedin^s to enforce a civil light, the defendant and hus- 
band 01 * wife of such defendant uvo competent witnesses. 

Where a wife dies without a will the whole of her per- ; 
sonal estate becomes the property of her husband; but 
when II husband dies intestate the wife is only entitled to 
one-third of the personal property if there is a child or 
children, and oiie-half if there are no children. 

The old law of Scotland applicable to the status and re- 
lations of married persons inter se, and with respect to the 
public, was in the main mnch the same as the old law of 
England. The wife’s persona was suppostid to be merged 
in that of her hnsband ; and from this fiction it followed 
that she could not enter into contracts or become liable 
for obligations on her own account. She might, however, 
be a trustee, or executrix, or agent with her husband's 
consent, but not a tutor or curator. 'I'lie wife’s proper 
curatxir was her husband. In actions by or against her 
the husband bad to bo called for his interest. The goods 
of the spouses were held to be in eonimon, and of these 
the management was held to 1m; in tlie liusbaiid in virtue 
of his jus mariti. The wife’s licritiigo remained licr ov\ii 
property, but the rents as they accrued became the pro- 
perty of the husband. Moreover, tlic husband’s right of 
administration extended over the w'JioJo of the wife’s real 
propevt}' — he acting as her guardian. At an early period 
it wras hold that the husband could not, by contract of 
marriage or othei’wise, be dejirived of these riglits; but 
this doctrine was afterwards d<*}»ai tod from. 

These the principles of tlie old common law liave been 
materially modified in recent tiiiu's by statutes passed on 
the same lines with the English Acts above ref(;rred to. 
The following are the Scotch Acts: — Oonjugal Kigbts Act, 
1801 (24 & 26 Vicl. c. 80), amended by 37 & 38 Viet. 
C, 31; the Married Women’s Projierty Act, 1877 (40 
& 41 Viet. c. 20) ; the Married Women’s Policies of In- 
Burance. Act, 1880 (48 & 44 V'ict. c. 20); the Married 
Wonicn’s Property Act, 1881 (41 & 45 Viet. c. 21). 
These Acts, coupled with the decided cases that have fol- 
lowed on them, have tended greatly to ussiniilate the laws 
of the two countries in all that relates to the rights of 
married persons during their maiTiagc ; leaving, however, 
the laws applicable to the contracting of marriage and its 
dissolution still veiyr much at variance. 

When maiTiagc was dissolved by death within year and 
day, and without the bhth of a living child, the old law w'us 
that the property of the spouses returned as nearly as pos- 
sible to the state in which it would have been had no marriage 
been contracted. This, howcvei, might liave been altered 
by marriage contract; and by 18 Viet. c. 28, sec. 7, it is 
now declared that a marriage dissolved by deatli within 
year and day shall have the same legal cHects as if it had 
subsisted for a lunger period. Wlem dissulntion takes 
place by the death of the wife, the husband is entitled to 
the life-rent of her heritage, in virtue of what is called the 
courtesy of Scotland r but the go<»<ls in communion formerly 
fell to be divided as follows: — if there was no child the 
Burviving husband retained one-half, and the other lialf 
went to the wife’s next of kin, or as directed by her will. 
If there were children of the husband by that or a former 
marriage, the wife’s share was one-third only. But the 
children could not claim their third, i.e. their hgitim^ till 
their father’s death. Tliis has now been considerably 
changed by the Intestate Succession Act of 1855, sec. 

(i of winch provides that when a wife predeceases her hus- 
band, her representatives, wdiether legal or testamentary, 
shall have no share in the goods in communion ; and by 
the Married Women’s Property Act, 1881, see. C, which 
provides that the husband shall liave the same interest in 
nig deceased W’ifc’s movable estate as a widow would have 
in that of her husband, and that the children on the death 
of their mother shall have the same claim to legitim out of 


her estate as they liavo out of the movable estate of their 
deceased father. When the marriage dissolved by tli© 
death of the husband, the widow is entitled to the life-rent 
; of oiie-tbird of the realty in which he died feudally invested. 
This is termed her terce* She is also entitled to one-lialf of 
the goods in eommunioii when there are no children, and 
to one-third when there are. This is called her jus relictas. 
The children arc also entitled to their legitim, that is, the 
third of their father’s free movable property. There re- 
mains the dead's part, of which the husband cim dispose 
absolutely. If he is survived by neither wife nor children, 
this includes his whole movable estate ; and if ho is sur- 
vived by his wife and no children, or by the children and 
no wife, it means one-half ; if by both wife and children, 
it is restricted to one-third. 8nch, generally stated, 
the legal rules on dissolution of the marriage by death. 
They may all, however, lx* altered, within certain limits, 
by marriage contract, or subsciim;nt arrangements, and the 
courts will give dlVct to such alterations where they do not 
lend to render the rights of pai’ties simply nugatory. When 
the marriage is dissolved by divorce, the general rule is 
that the ofiending party loses all tbo provisions, whether 
l(‘gal or eonvcnliunal, which would have accrued to such 
party in the wise of dissolution by death. The legal or 
conventional riglits of the children are not, however, alfected. 
For a full exposition of the law of Scotland in relation to 
the subject of this article, reference must be made to tlic 
exhaustive w'ork by Lord Fraser on husband and wife. 

HUS'BANDRY. See Ai;niuiTL.Tuni'» 

HUS'KXSSON, WILLIAM. one of the earliest official 
iiiaugiirators of a liberal commercial policy iu tliis country, 
was the son of a gentleman fanner of good family and 
estate, and was born lltli March, 1770, at Bircli Moretou 
Court, W'orcestershirc*. 

In 1788, wlieii in his fourteenth year, William Huskisson 
was sent to Paris, and became an enthusiast in the cause 
of the French iievulutioii. He was present at the taking 
of the Bustilc iu 1780, and became a member of one of 
the French clubs, from which, however, he soon withdrew. 
In tlie following year (1790) he became private secretary 
to Lord Gower (afterwards tlie Marquis of Stafford), who 
was then the English ambassador. After the events of the 
10th August, 1702, the English ambassador was recalled, 
and Mr. Huskisson returned with him to England. Eai'ly 
in 1795 ho was appointed under-secrotary of state in 
the department of war and colonics under Mr. Dutidas. 
Towards the end of 1706 he was returned to Parliament 
as member for Morpeth. On the retirement of Pitt ho 
resigned liis official situation. He was unsuccessful in 
procuring a seat at the general election in 1802, and did 
not appear again iu parliament until 1804, when ho sat 
for Liskeard. He was secretary of the Treasury under the 
administration formed by Pitt in 1804, and after the death 
of that minister was an active member of the Opposition. 
At the general election in 1806 he was re-elected for 
Liskeard, and after the dissolution in 1807 he sat for 
Harwich, and continued to do so until 1812. From this 
period until 1823 he represented Chichester, in which 
neighbourhood he had, in IhoI, purchased a small estate. 
From 1823 until his deatli he represented Liverpool. 

On the retirement of the Whigs from office in 1807 
Huskisson resumed his former post as secretary of the 
Treasury, He resigned liis office in 1809 along with 
Camiing. In August, 1814, he was appointed chief com- 
missioner of woods and forests. In 1823 he was made 
pn‘sidttnt of the Board of Trade, when he relaxed the 
navigation laws, the reciprocity acts, &c., under whidi} by 
an Order in Council, foreign ships in matters of importation 
and exportation were placed on an equality with British 
ships. Then followed a sweeping redaction of protective 
duties on foreign merchandise, which in the ease of silk 
manufactures brought much odlmn ou the proposer; but 
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the expositions of his policy — clear and convincing — soon 
brought him coffverts to the new doctrine. After the 
death of Canning, in August 1827, Huskisson held the 
office of secretary for the colonies in Lord (xoderich’s 
rahinct; and he retained his post when this cabinet was 
broken up and the Duke of Wellington became the head of 
a new ministry, but resigned in May, 1829, and his i-csig- 
nation was followed by that of Lord Palmerston, Grant, 
and several others who had belonged to what was culled 
“ Canning’s party.” 

Ho attended the opening of the Liver|)ool and Manchester 
Itailway, 16th September, 1830, at which coromony he 
received fatal injuries from the engine and died the same 
evening. A collection of his speeches was published in 

H0SS» JOHN, or more con’ectly reformer and 
martyr, was born at Hussineez, a village of Tiohemia, 
ill 13()9 or 1370. His parents appear to have been 
well-to-do peasants, and he studied at the University of 
Vragucj, becoming bachelor of arts in 1.393, bachelor of 
theology in 1301, and master of arts in 1390. He began 
to lecture in 1398, and in 1401 was made dean of the 
faculty of philoRopby. The same year Jie began to preach 
ill the venmeular Czech at the llellilehcui Chapel, I’ragne, 
and his sermons soon excited the greatest interest among 
all classes of 8ociot}\ IJ<! had become profoundly im- 
])reSHed with the necessity for a refonnatioii of the church, 
through an earnest study of the writings of Wyclif, and his 
(lennneiations of the sins of the clergy soon awakened the. 
enmity of the ee.clesiastical authorities. In 1403, when the 
teachings of Wyclif were condemned by the nuiversity, Hubs 
zealously defended them j but it was not until 1 408 that he 
came under the censure of the archbishop, who deprived 
him of liis oflice as preaclier and forbade him to exercise 
priestly functions in the diocese. In 1409 the king, Wen- 
ceslaus, who had been his defender, greatly furthered his 
cause by a change in the jaws of the university, which led 
to the retirement of some .5000 foreign students and pro- 
fessors, and left the Bohemian party in possession. In 
1409 Huss w'as elected rector of the university, but the 
following year the archbishop, armed witli authority from 
the pope, demanded that all the wrilings of Wyclif should 
bo destroyed, and excommunicated IIuss and his friends — 
steps w'hich awakened great popular excitement, iu some 
of the manifestations of which the clergy were seriously 
threatened and tho king liad to interfere. The reformer 
appealed against his sentence to tho pope, John XXIII., but 
his appeal was dismissed, and ho was summoned to Bologna 
to meet tlie charges of heresy which had been preferred 
against liim. His friends, alarmed for his safety, pre- 
vailed upon tho king to forbid the journey and to demand 
that the case should be heard by papal commissiouers in 
Bohemia. This was refused, and IIuss was a second time 
excommunicated, hut the king still standing his friend a 
compromise was effected in 1411, and he was permitted to 
make a public profession of his faith, which was sustained 
as orthodox. The following year tho publication of a bull 
of the pope proclaiming a einisadc against Ladislaus of Naples, 
an enemy of Pope John’s from earlier days, brought Huss 
again into conflict with the papal authorities for having 
publicly and fiercely denounced it from his pulpit. The people 
carried the offending document in procession through the 
streets and burnt it ignominiously. In consequence of this 
he was once more excommunicated, and the city of Prague 
for sheltering him was laid under an interdict, so that be 
had to retire for protection to tho castles of some of his 
friends among the nobility, where he employed his leisure 
in tho composition of several writings, tho chief of which 
was his treatise “ He Ecclesia.” In tlie year 1414 the 
meeting of a general council at Constance was arranged 
by tho same Pope Jolm and the Emperor Sigismund, and 
Hnte was summoned to attend. The emperor promised 


that he should have a hearing in the council, and gave him 
a “ safe-conduct” to guarantee Ins retimi to Bohemia in 
tho event of tiie council dccidiug against him. Huss 
accepted tho condilions, and on the 8rd November he 
arrived at G»)nstaucc, and the same month, despite the 
emperor’s safe-conduct, he was arrested and thrown into 
prison before any charge had boon formulated against him. 
Ho was kept in custody until 6th June, 1415. when he 
was brought before the council and charged with heresy, 
and when he attempted to speak in his defence his voice 
was drowned by the outcries of the assembled ecclesiastics. 
He was again brought up on 7tli and 8th June, and finally 
ordered to recant under pain of d(‘ath, Kcmaining firm 
against the zealous eilbrts that weie made to shake his 
detei*mlnation, he was on the Gth of .luly, his birthday, 
pronounced guilty of heresy at the Cathedral of Constance, 
publicly degraded, and handed over to tho secular power for 
execution. The same day ho wjis burned at the stake, 
enduring his fate with unshaken constancy, and praying in 
the words of the hyrie eleisori until the smoko stifled his 
v<»icc. His ashes, and even the ground upon which they 
I lay, were gathtTcd up and thrown into the Bhiue. 

In person Huss was tall and thin, palo in countenance, 
and generally dressed in “mean .attire.” His character 
w.'is pure and unblemished, and his bitterest enemies could 
bring no charge against his cuiiduet. Ho possessed but 
little originality as a thinker or writer, and as Dr. Johaiiu 
Loscrtli, pr()f(‘ssor of history at the TTniversity of Czern- 
owitz, has shown in his “ Wiclif uiid Hus ” (trans., London, 
1881), many of his works arc largely made up of extracts 
taken literally from the writings of Wyclif. He did not, 
however, slavishly follow tho latter reformer, for ho differs 
from him on many iinportaui points, especially hi respect 
to tlie doctrine of tvansubstantiation. The peculiar glory 
of Huss is that ho possessed a noble steadfast charactei*, 
and in ins devotion to what ho felt to be tho cause of truth 
and religion, and in Ins martyr’s death, ho excreised a giumi 
moral influence, wliicli has been of immense value to the 
church and to the world. 

The Latin works of llnss were printed at Nuremberg 
ill 16.58, and were reprinted witli inaii^ additions in 1716. 
His Bohf3nnnn works, edited by K. J. Erben, were published 
at Traguc in 18G(J. 

HUSSAR^ a liglit c.avalry trooper, dressed in loose jacket 
and fnr cap, and usually armed with a sabre and pistol. 
The term was originally applied to tlie Hungarian horse- 
soldiers. Eviiry twenty houses or families were ordered by 
Malhias 1. to furnish to his army one horseman; henco 
from twenty, and or, pay, came the word hussar. 

There are now hussars in evciy well- organized army. 

HUS'TINGS (Old Eng. hustinff), formerly tlio prin- 
cipal court of the city of I/indon, in which tho lord mayor 
and aldermen presided. According to Elota other towns, 
as York, Winchester, &c., hud courts of tho same name. 
The word means a council or assembly, and is common to 
all the Scandinavian and Teutonic tongues. Tlic name 
hustings is now given to a temporary platform used for 
orators to address an open-air gathering from. It was 
from a hustings that candidates for Parliament were for- 
merly proposed or nominated for election. 

HUTCH'ESON, FRANCIS, may ho regarded as the 
founder of the Scottish school of metaphysics; Carmichael, 
who preceded him in the cliair of moral philosophy at 
Glasgow, having done but little to render it famous. 
Hutcheson was, however, not a Scotchman, but an Irish- 
man. He was born at or near Drumalig, iu County Down, 
in 1694, was educated at tho University of Glasgow, bo- 
caino a licentiate of divinity, and was at first a teacher in 
Dublin. At Carmichael’s death he was elected professor 
of moral philosojihy at Glasgow (1729). Up to this timo 
ho had published his works anonymously, and even thus 
they had made some stir. He now avowed their authorship ; 
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l)ut InH writings after this were iieilbcr so nnmprous nor 
so original as those published wliile ho was at Dublin. 
The laborious duties of his office, in whicli he was diligcsnt 
to an exemplary degree, prevented this, llis chanteter 
was such that he was universally beloved. He wjis so 
iinaffectedly benevolent in himself that no doubt this in- 
ilucneed many of his hearers and readers favourably 
towards his professedly benevolent theory of morals. Ey 
such illogical considerations are men oftentimes swayed. 
Hutcheson died in 1746, full of respect and honour. 

His chief works are ** An Inquiry into the Original of 
our Ideas of Beauty, Order, Harmony, and Design (Lon- 
4 Ion, 1725) ; another inquiry concerning Moral Good and 
Evil ” (same year and place) ; an Essay on the Passions 
and AfTections” (London, 1728); and ^illustrations of tho 
Moral Sense’* (same date and place); a Synopsis of 
Metaphysics, &c.” (1742); and a “ System of Moral Phi- 
losophy,” with a life, published by his son in two volumes 
in 1755, shortly after the death of the philosopher. 

Hutcheson’s fame, however, rests upon the four Dublin 
treatises, and these are most fasciiiating and remarkable 
speculative works. He boldly strikes for tho complete 
existence of a moral sense as pei*foct and as doiinitc as the 
jihysical senses. We distinguish right from wrong by 
virtue of our moral sense (conscience), just as wo tell light 
from dark, sweet from sour, treble from bass, or hot from 
cold. Moral goodness ho defined as consisting in the right 
relation of oui* various propensities to eacli otlier, and this 
relation was at once and without expericuce perceived by 
tho mind through the conscience. 

The criterion of right and wrung, however, he does not 
consider to be our own judgment ; but with curious incon- 
sistency admits that the test of the rightness of an action 
is its influence upon the general weal. The more beuefi- 
cont an action, the more virtuous it is. 

HUTTSN, ULRICB VON, llu! famous cliarnpion of 
humanism and religious liberty in Germany, was bom of 
an old knightly family at Steekelberg, in Hesse, on the 
21st of April, 1488. He was placed by bis father in the 
monastery of Fulda in 1498, but fled from it in 1504; and 
struggling with many privations, he studied at Cologne, 
Erfurt, Frankfurt-on-the-Oder, Greifswald, and in 1611 
and 1512 at Pavia in Italy. In 1514 lie gained the pat- 
ronage of tho Elector of Mainz, and the following year 
ho wrote a series of satires directed against the Duke 
•of Wttrtembcrg, who had murdered John of Hutteii, his 
brother. In 1517 he was made poet laureate by the Em- 
peror Maximilian, who also conferred upon him tho honour 
of knightliood. In 1519 he assisted in a private war 
against tho Duke of Wllrtcmberg, and made the acquaint- 
ance of Franz von Sickingen, the champion of the knightly 
order, who afterwards gave him protection, and for whose 
canse Hutton laboured with characteristic earnestness. 
After the defeat and fall of Sickingen, Hutton fled to Basel, 
where, tormented by poverty and disease, the latter largely 
owing to his reckless habits of life, he sought tho aid of 
Erasmus. Tho latter refused to see him, and Hutten 
straightway attacked him in a series of pamplilets, to which 
Erasmus replied with great bitterness, and further showed 
his enmity by driving Hutten out of the district. Ho fled 
to Zurich, whero he was aided by Zwingle; and on Hie 
island of Ufnan, on the Zurich Lake, he died 29th August, 
1523, at tho age of tliirty-five, worn out with disease and 
possessed of nothing save his clothes, his pen, and a bundle 
•of lottci's. 

Hutten, with all his faults, was an unselfish patriot and 
an earnest defender of what he felt to bo the cause of 
truth and right. He was more devoted to poetry and the 
classics than to the reformed theology; but he judged 
rightly thatjan ecclesiastical revolution was ncccssaiy before 
the open and successful cultivation of humanism or classi- 
cal and general literature could become possible. 


He was the author of an immense number of letters, 
pamphlets, poems, and satires ; and his Vorks, of which a 
collected edition was published at Berlin (1821-27), ex- 
tend to six volumes. Hutten had n principal share in tho 
composition of the famous “ Epistolse Obscurorum Vironim,” 
a satire of unequalled keenness, cleverness, and bitterness 
on monastic ignorance, written in defence of Rcucblin 
agaiust the Dominicans. 

See “ Ulrich Von Hutten,” by Dr. David Friedrich 
Strauss (Leipzig, 1858; Eng. traus., 1874). 

HUY, a town of Belgium, in the province of, uiid 17 
miles S.W. from Li6ge, tho capital of an arrondisscinent, 
and romantically situated on the river Meuse. The name 
is pronounced We. Tho town is fortified, has a line of 
railway, a college, ironworks, breweries, and a citadel, whici^ 
is now a{>out to be demolished. I'hcro arc also leather, 
tile, paper, tinplate, zinc, brandy, glue, and other factories, 
and a brisk trades in corn. The Church of Notre Dame is 
a fine structure in the most x^'riect Gothic style, was begun 
in 1811, but renewed after a fire in tho sixteenth century. 
The number of inliahitants is 11,000. Peter the Hermit 
was interred in tlie abbey of Ncufmoustier, whicli he founded 
at Huy on his return from tho first Crusade. 

HUY'GHBNS» CHRISTIAN, a celebrated astrono- 
mer, mathematician, and physicist, was born at the Hague, 
14tli April, 1629. He studied at Leyden and Breda, and 
in 1 G51 he became known to the world of science by the 
publication of a treatise, “ Exelasis Quadrature Circuli,” 
in rejily to Gregory St, Vincent’s “ Opus Gcometricuin ” on 
that subject. The same year ho issued liis “ Thcoremata 
de- Quadratura Hyperboles,” &c., and three years later, in 
his work “ De Cii’culi Magnitudine Inventa,” he made tlio 
closest approximation hitherto attained of tho ratio of 
the circumference to the diameter of the circle. Ho next 
devoted himself to the improvement of tho telescope, and 
ill 1655. by means of an instrument of his own cunstrac- 
tion, ho discover(‘d n new satellite of Saturn and detected 
the true character of the ring of that planet. The follow- 
ing year ho invented the pendulum clock, and in 1658 
published a description of the mechanism necessary. Tu 
1659 the account of his discoveries in relation to the 
planet Saturn was published in his “ $ystcma Saturnium,” 
and at the end of the book he described his important 
invention of the micrometer, an instrument of the greatest 
importance in astronomical research. In 1663, on bis 
second visit to England, he was made a member of tlio 
Koyal Society, to which in 1069 he communicated a state- 
ment of the laws governing the collision of elastic bodies, 
wiiich he had independently discovered about the same 
time as Wallis and W>en, but the latter had anticipated 
him in the publication of the results of their researches. 
In 1666 he received a tempting oiler from Colbert to 
settle in France, whicli ho accepted, and remained in that 
country until 1681. His groat work, tho “Horologium 
Oscillatorium,” appeared in 1673. In this he describes 
the well-known but now disused apparatus by which the 
grometrically isochronous or cycloidal |>endulum was ob- 
tained. But this is the least part of this etdebrated work, 
which contains four distinct discoveries of first-rate im- 
portance. The fiirst is that of tho cycloid, being the curve 
all whoso arcs measured from tho lowest point are syn- 
nlironouB. The second is tho invention of the involution 
and evolution of cui'ves, in which the proposition is estab- 
lished that tho cycloid is its own evolute. The third is the 
method of finding tho centre of oscillation, being tho first 
successful solution of a dynamical problem in which con- 
nected material points are supposed to act on one another. 
The fourth is tho announcement (without demonstration) 
of those relations between the centrifugal force and velocity 
of a body revolving in a circle, which wore afterwards 
proved by Newton in tho “ Principio.” 

In 1681, being alarmed at the measures which were 
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directed apainst tje Huf^iienots, he retired to Holland, ' 
where ho spent the remainder of his life. During tho next i 
eix years he constnicted a series of lenses of enormous ; 
focal distance, which were mounted on high poles and con- 
nected by cords with the cye-pi(5ce, and he also constructed 
the beautiful achromatic eye-piece still known by Ins name. 
His latest great discoveries were in connection with the 
laws of optics, in which ho maintained the undulatory 
theory in opposition to that of emanation, which was 
adopted by Newton. By this theory he gave a sufficient 
explanation of the phenomena of reflection and refraction, 
and also of that of double refraction, which Newton’s theory 
failed to account for. The undulatory theory is now uni- 
versally adopted, and Huyghens must be considered as the 
"'loifiider of it, for though ilooko had previously advanced 
the notion, yet he made no application of it to the explana- 
tion of phenomena. Huyghens died at the Hague, 8th 
June, Khir). 

Two quarto volumes of his works were published at 
Leyden in 1724, and two additional volumes at Amster- 
dam in 1 728. His correspondence was publisljed at the 
Hague in 1833. 

HUY'SUBI, JAN VAN, was born at Amsterdam in 
1C82. The father, a picture-dealer and painter, wius tlic 
iiistmctor of his son, who soon became celebrated as a 
flower and fruit painter. His flowers arc even more 
beautiful and true to nature than his fruits. Ho is 
equally suceessfui in the accessories. He was the first 
wlio painted flowers on a light ground. His colours still 
retain their lustre, and liis pictures arc still held in the 
highest estimation. Ho died in England in 1749. He 
had tlirco brothers, all painters; one of them, Jacob, 
carno to England, and was chiefly occupied in copying the 
pictures of his ])rother Jan, which copies are doubtless 
rcjaited to he by the more celebrated brother. 

HY^ACINTH. Few sjiring flowers are more worthy 
of cultivation than tho hyacinth, wlielher we regard its 
varied shades of rich colour or the sweetness of its perfume. 
The soil and climate of Holland seem to be peculiarly 
adapted to this plant, for however well the imported routs 
may flower in England for the first season, they soon de- 
generate. It is, however, prohablo that this arises in some 
degreu from want of skill in the cultivation ; for some 
gardeners have been successful in growing tho same roots 
for several years in succession. The compost used at 
Haarlem is rotten cow-dung, rotten leaves, and flue sand. 
1’ho bed into which this compost is to be put must be taken 
out to the depth of 8 feet, its bottom made firm, and a few 
stones thrown into it in order to k(jep it dry. It must 
then be raised considerably above the level of the surronnd- 
ing soil with the compost already prepared. Tho best 
season for planting is from October to the beginning of 
November, and the early sorts planted at this time will 
begin to show their flowers in the beginning of April. 

As hyacinths an) planted in autumn and bloom early in 
the season, they never require any water, and os soon ns 
the flowering is over the drier the gi'onnd can be kept 
the better it is for the bulbs. When the leaves turn yellow 
and are withered, which will take place in about a month 
after tho plants have gone out of flower, the bulbs must bo 
carefully taken np and dried. 

Hyacintlis are frequently grown and flowered in water- 
glasses. Sometimes before they are put into the glasses 
they are planted in pots, and when the roots have grown a 
little they ore taken up and washed, and then placed in the 
glasses, or they nro placed in the glasses at first. The 
water must be frequently renewed, or it will soon become 
fetid and offensive. To prevent their growing long, weak, 
and pale, so as to flower badly, they should bo kept close 
to a window, where they can he constantly exposed to 
bright light all day long. In order to secure their pushing 
out their roots before the leaves lengthen, they should 


always he kept in the dark for a fortniglit or three weeks 
after they are first placed in the water-glasses, care being 
taken at tliat time that the waier and tlie bulbs are not in 
contact. Tlie moisture that rises into tht) air will be suffi- 
cient to induce the bulbs to pat forth roots, and the total 
absence of liglit will prevent the leaves from being stimu- 
lated into gi'owth. 

The genus Hyucinthus belongs to the order LiLiACEiW, 
and is included by Bcntham and Hooker in the same tribe, 
Scillca), as the squill. Our native bluebell is not, as i|t is 
sometimes called, a hyacinth, hut belongs to the same 
genus, Scilla, as the squill. There are thirty species of 
Ilyaciiithus, of which three are natives of tropical or 
Southern Africa, and the rest belong to tlio East and 
Mediterranean region. The g(*nu8 Is characterized by tlio 
six-lobed tubular bell-shaped perianth ; six stamens affixed 
to the tube or tliroat, the filaments being filiform or dilated 
at the base ; the ovju-y tliree-cellcd, with a few ovules in 
eacii cell ; fruit a capsule with obovoid or globose seeds ; 
the bulb tunicate, and tlie flowers in a terminal nieeme on 
a scape. 

I’lic original plant from which the cultivated varieties 
have been derived is a native of Sonthcin Europe and tiie 
East, and is known to botanists as Uyacinthus vrientaHs. 
It was introduced into England from tlie Levant in 1S96. 
The petals of tins wild plant arc narrow, wrinkled, pointed, 
and of a flimsy texture ; but under cultivation tliey have 
hecomo broad, smooth, solid, and rounded. The flowers 
havo increased in size; their colours arc diversified and 
intensHh'd, and Uie wiiole spike has become more erect, 
longer, and broader. Gcrarde mentions four varieties in 
1597, and rarkiiusoii eight in 1G29. In a treatise pub- 
lislied at Amsterdam in 1768 Des Jacinthes, de Icur 
Anntomie, Jteproduction, ct Culture”) it is stated that 
nearly 20()<» varieties were known. At the present time 
nut half this number are in cultivation, and this is prob- 
aiily due to tlie elimination of tiie less suitable kinds. At 
that time no instance was known of any variety ri'pro- 
ducing itself tmly by seed, but now both white and yellow 
kinds come nearly true. 

Jlyacinthns amvthystinits is a native of the Soutli of 
France and Sjiain. and of Croatia and Bosnia. It is some- 
what like a squill in appearance. It lias deep sky-blue 
bells on scapes 8 to 12 inches high. 

The legend in conni^ction with this flower is that 
Hyacintlius was a beautiful youth beloved by Apollo, and 
accidentally killed by him with a quoit. From his blood 
this fluw'cr sprang np, bearing on its petals dark streaks 
resembling the Greek lamentation A«, iti, alas, alas. 

Foets speak of curly hair as hyacintbine locks, probably 
in reference to the curled flowers of tho hyacinth : — 

" And hyacintliine locks 
IRonnd from his parted forelock wanly hung 
UluBtering.” 

HY^ACXNTH or JA'CXNTH, the name applied to tho 
transparent red variety of ZiucoN ; the colours vary somo- 
wliat, jwtssing into orange and poppy red. It differs from 
jAJtOON only in colour, and is a valuable gem. It is 
mentioned as the first stone in tlie third row of the Jewish 
high-priest’s ephod, ami in tlio middle ages it was con- 
sidered ns symbolical of St. Simeon. 

The gem now called sapphire is probably that known 
to the ancients as liyacintJi. Tho hyacinth was formerly 
obtained from Upper Egypt. It is now got in the sands 
of Ceylon. 

HY'ADS or HY'ADSS arc a little group of five 
stars, funning the face of the constellation of the dull 
(Taurus). The word means “ the rainy ones ** in Greek, 
and was given to this little group b<M»nse with their 
appearance in the sky the rainy season commenced. They 
were daughters of the Titan Atlas, and wore set in the 
heaven, according to the version in the Greek mythology, 
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to reward them for their sisterly aiFoction for their brother, 
Ilyas, devoured by a lion. There were twelve altogether, 
tlu' other seven making tho sister group of Plk[w\i>s. To 
them Zeus intrusted the care of the infant Dionysus ; and 
it was because of his gratitude that they became slurs, 
according to another version. 

HYJB'NA is a genus of Caknivoka, forming the 
family Ilysenid®, which is intonnediate between the cats 
(Fclidtc) and the civets (Viverridai), linked to the latter by 
the AARi>-W()ia<’ (Proteles), which forms a subfamily of 
IIya;iiidn;. 

The Jiya^nas arc distinguished hy having I heir fore legs 
longer tlian their hind legs, hy their rough tongue, powerful 
jaws, projecting eyes, large cars, and a deep and glandular 
pouch beneath tho anus. The dental formula is as follows: 


J ^ • IT ^ ^ ’ HU ^ ^ * VI 

• alls ’ fri ’ iiri ~ ' 


The prcmolars are conical, blunt, and very large. The 
upper carnassial tooth has n small tubercle witliiii and hi 
front, but the h)wer one has none, and presents only two 
trenchant points. The structure of the t<‘t*th and of 
tho whole skull appears to liave bcicii formed Mitli a view 
to bringing into the most available action the formidable 
natural Instruments which enable tlie animal to bi-eak the 
liardcst bones. I'hc hyuinas are digitigradc, walking on 
their toes, of which there are four on all the feet. The 
claws are not retractile. 

'the liywnas lu-o ferocious, cowardly, noctnrn:d animals, 
and in some countries where they swarm in legions urn the j 
dread of w'holc districts, in which, however, they in some 
manner repay the injuries they commit by th(‘ir servic(‘s as 
.scavengers. They seldom attack men, unless forccal in 
self-defence, hut often carry away cliildren, and destroy 
sheep, asses, calves, and even cows. The strength of their 
neck and jaw's is pn»digious, hut their hinder quarters 
seem to be comparatively feeble, and they run along with 
a sort of shuflling gait. During the day they corneal 
themselves in caverns, amidst ruins, and in other obscure 
retreats. They are skulking, prowling, ami, jioetically 
speaking, mysterious beasts. Their wihl howliiigs during 
the hours of darkness are >¥011 calculated to ajipal even 
man; and the timid beasts upon W'hicli they habitually 
prey crouch panic-stricken or take to flight. 

The hyicnas arc confined to Asia and Africa, at least In 
the present day, and the following species arc kii(»>vii : — 

1. Tho Strip(‘d Ilyasna (Ilymna striata) is the most 
widely distributed species, being found in abundance In the 
greater part of Central Asia, Hindustan, Asiatic Turkey, 
Persia, Syria, and Northern Africa. It is recognized by 
its brownish-gi'tty colour, wliich is daikcr along the centnil 
line of the hack and neck, where tho liairs are prolonged 
to form an erectile mane, the side.s of the body bemg also 
marked by several dark brown bands. This species fe<*d8 
largely on carrion, 8e^*king its food even in graveyards. 
The name Laughing H > asnu, applied to this and the following 
species, is scarcely deserved, for anything less mirthful or 
mirth-moving than their diabolical li<3wliiig.s could hardly 
he conceived. It is about the size of a w'olf. Many proofs 
have been adduced to show that this species is ciipable of 
domestication. One kept In the Tower of London mani- 
fested remarkable docility and attachment to its keeper. 
Colonel Sykes states that in Central India, wlierc the 
species is numerous, they are found as susceptible of domes- 
tication as ordinary dogs. 

2. The Spotted Hyroiia (llyana crocuUi) is the Tiger- 
wolf of the colonists of the Capo, and is often spoken of 
simply as the wolf, in contradistinction to the next species, 
which is termed the Strand-wolf. Though most abundant 
in Southern Africa, the spotted hyrona is found as far north 
and west as the coast of Guinea and Senegal. It is rather 
smaller than the last-described species, and is further dis- 


tinpiished by the absence of any weljrmarked mane, as 
well as hy the circumstance that the fur is covered with 
roundish black spots instead of stripes, which nevertheless 
exhibit a tendency to arrange themselves in linear series. 
The general colour of the fur is yellowish-brown, the hairs 
being comparatively short. The tail is bushy and of a 
brownish- black tinge. Tho habits of the spotted liynjn.a 
apiH'ar to be oven more destructive than those of the striped 
species. This Jiyaiiia is the nuisance and even terror of 
Mouth Africa, wlierc it is >vell known to tho fanners, who 
too often experience the effects of its destructive habits ; 
for it not only devours the carrion which chunco throws in 
its way, hut it invades the fanners’ pens or folds during the 
night, and often succeeds in killing or mutilating some of 
the live stock. Sickly animals are loss liable to suffer from 
the voracity of this creature than those which are in full 
health ; the latter by tlieir rapid flight inspire the enemy 
with a courage* of wliieli hy nature he is destitute, whereas 
the sickly face him, .and thus intimidate him. When more 
common even the huts of tlic natives were not safe from its 
attacks, for it would cuter them by night and ejirry off 
children. Notwithstanding tliis ferocity, the spotted hyscnii 
has, it is stated, been domiciliated in the houses of the 
peasantry, among whom, says Mr. lleniict, he is preferred 
to the dog himself for nttae.hni(‘nt to Ids master, for general 
sagacity, and oven, it is said, for his qualifications for 
the chase. 

a. The Brown Ilyajiia (^llywna hrunveas or viltnsa) is th^^ 
Strand-wolf of tho Cape, so cuIIcmI from its frequenting 
the sea-coasts. The strand-wolf dcvimrs cai'rion and such 
dead animal snbslanccs, whales for instance, as the sea 
casts up ; hut when pressed by hunger its habits seem to 
resemble those of the other species, for it then commits 
depredations on the flocks and herds of the colonists, who 
hold its incursions in great dread. The hair of thc*browii 
hyaina is long and coarse, but it does not form an erectile 
mane along the central line of the back. Tho body bus a 
grayish-brown colour, -with indistinct markings of a darker 
huo, transversely arranged on tho sides and hips, and other 
more conspicuous ones on the legs. The tail Ijus a deep 
brown tinge, and is longer than in the ordinary striped 
hynena. The head is lined with daik patches beneath tho 
eyes, on the chin, and at the ]>oint of junction of the cheeks 
and neck. The cars are comparatively large, straight, and 
pointed. The brown hysena is considered by some natural- 
ists to be only a well-marked variety of the striped hyainii. 

Fossil Jlytmas, — Fossil liyronus occur abundantly in 
the later Tertiary deposits. The Cave Hyaena {Uymxa 
spelvea), which is scarcely distinguislmlde specifically from 
the spotted hyaena, roamed through Europe and Britain iu 
the rioistoccne epoch. In Kent’s Hole, a cave near Tor- 
quay, the bones of tlie c.ave hyama arc found in company 
with those of the cave hoar, cave lion, and others. In 
Wookey Hole, near the Mendips, the bones of tho cavo 
hyaena are more abundant than those of any other animal. 

HYiENA ]>OG. See Hcntino Dog, Capk. 

HY'AliXTS or SSULUBB’S GXJkSS is a transparent 
or semitransparent colourless variety of Opal; it occurs 
ill bulryoidal or stalactitic forms, or in small lumps in some 
volcanic rocks. British localities are Newcastle, England, 
and Donald’s Hill, County Down. 

HY BRID (Gr. hubris^ wantonness, outrage) is the 
term apjplied to the offspring of a fertile cross between two 
distinct species; it must be distinguished from the term 
niongnl, which is applied to the offspring of a fertile cross 
between two varieties of the same species. Hybridism is 
of course an exceptional state of things, the general rule 
being that species when intercrossed arc sterile. The laws 
governing the production of such forms are identical, or 
nearly identical, in the animal and vegetable kingdoms. 
The subject of hybridism, with its hearing on the theory 
of descent, has been fully treated by Darwin both in his 
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“Origin of Species’^ and “Animals and Plants tinder 
Domestication,” *• 

Two distinct kinds of sterility must bo carefully distin- 
guished — the sterility of two specific forms when first 
crossed, and the sterility of their hybrid progeny. The 
importance of this distinction lies in the fact that hybrids 
liave their reproductive organs imperfectly developed. 

Darwin combats the old doctrine that the mutual ster- 
ility of species is a special endowment in order to prevent 
the confusion of all organic forms by the admixture of 
specific qualities. This doctrine appiu*eiitly receives sup- 
port from the fact of the fertility of domestic varieties wdien 
intercrossed and that of their mongrel offspring. If it con 
be shown that tlio sterility of species and the fertility of 
varieties are universal rules, ii brojid distinction will he 
drawn between varieties and species. Darwin clearly de- 
monstrates that no such absolute law can be laid down. 
The st(ivility of species when first crossed and that of their 
hybrid offspring varies in degi’ec from absolute sterility up 
to complete fertility. A high degree of fertility in such 
cases is rare. An extraordinary instance is quoted by Dar- 
win, ill which every ovule in a pod of Crinum capeme 
fertilized by Crinum rcvohiUnn produciul a plant, an oc- 
currence which the experimenter had never observed in a 
case of its natural fecundation. Plants belonging to species 
of the genus Hippeastrum, Lobelia, and Vcrhascuin, and 
several genera of Orchids, can he more easily fertilized by 
the pollen of a distinct species than by their own pollen; in 
the case of certain orchids the observations of Fritz Mttller 
prove that the pollen of the ]jlaiit itsidf is actually penson- 
ons and destroys the llower. Three species of the genus 
Passiflora never produce sc‘cd when fertilized with their 
own pollen, but are completely fertile when mutually crossed 
in various ways. Many hybrids of buch plants as rhodo- 
dendrons, fuchsias, and calceolarias are perfectly fertile. 

Among animals hybrids bctwciai two specific forms arc 
more common than in the vegetable kingdom, but the 
hybrids themselves are very rarely fertile. Thus the horse 
and the ass may be reciprocally crossed, the union between 
the hc-ass and the more producing the mule, and that 
between the stallion and the sho-ass jiroducing the hinny, 
but botli hybrids arc completely sterile. The dog breeds 
freely with the 'wolf, but the hybrids again are sterile. 
The hybrids between domestic breeds of fowl and wild 
species of the genus Gallus are nearly always sterile. 
Hybrids are produced between the hare and the rabbit, 
which are said to be fertile when crossed with cither of the 
parent species. A remarkable exception to the general rule 
is furnished by the cross betw’ecn two species of geese : the 
Ohincse goose (Anser cygnoides) is so distinct from the 
common gooso that it is often removed from the genus 
Anser and ranked in a distinct genus, Cygnopsis, yet the 
hybrids between these two forms often breed freely with 
either parent species, and more rarely inter ne. Animal 
hybrids occur, though rai’ely, between distinct generic forms, 
but never between two forms belonging to distinct families. 

There is no fixed relation between the degree of sterility 
of a first cross between two species of animals or plants, 
and that of their hybrid offspring. “ Many cases are known 
of species which can be crossed with ease, but yield hybrids 
excessively sterile; and conversely some which can be crossed 
with great difficulty, but produce fairly fertile hybrids.” 

The degree of sterility in two species when reciprocally 
crossed often differs remarkably. Thus the mide, the 
hybrid between the he-ass and the mare, is more readily 
obtained than the hinny, the result of tlic union of the 
stallion and sho-ass. In other cases, while the male of one 
specific form will readily fertilize the female of another, 
the male of tiio latter is incapable of fertilizing the female 
of the former. 

The foBowing rules governing the fertility of first crosses 
4ind of hybrids are given, among others, by Darwin;-^!) 


The fertility of first crosses and of hybrids, besides being 
eminently susccptihlo to favourable and unfavourable con- 
ditions, is innaUily variable. (2) The fertility of hybrids 
is not related to the degree in wbich tlicy resemble in ex- 
ternal appearaiieo cither parent. (8) The facility of mak- 
ing a lirst cross between any two species is not always 
governed by llieir systematic affinity or degree of resoui- 
bhmeo to each other. 

From a consideration of all the facts, Darwin comes to 
the conclusion that the sterility of first crosses and of 
hybrids is not a special endowment, but “ is simply inci- 
dental or dependent on unknown differences, chiefly in tin; 
reproductive systems, of the species which are crossed." 
It is a well-established fact that the reproductive system 
is peculiarly sensitive to changed conditions of life ; in many 
cases animals will not breed in captivity. 'I'lio cause of 
the sterility of hybrids seems of a siuiihu* nature, since their 
organization has been disturbed by the blending of two differ- 
ent natures into one. The sterility of first crosses seems 
to depend in some cases on the early death of the embryo. 

The general rule that domestic varieties, such as those 
of the dog, fowl, jiigcon, and plants producing useful 
fruits or vegetables, are perf<*ctly fertile when crossed, 
must now be considered. 'I'o this rule there are several 
exeeptioiis among plants. Complete mutual sterility has 
been shown to e:vist in the ease of certain varieties of maize, 
and a high degree of sterility in varieties of Verbascuni, 
gourd, melon, and one kind of tobacco. Our domestic 
breeds must have descended from species whose reproductive 
tirgans were not easily affected in the direction of sterility 
by their changed conditions of life. If, then, the parent 
species, when first domesticated, retained their fertility 
more or less unimpaired, it seems natural that the effect s 
of domestication should tend to ineveasc fertility. 'Iho 
doctrine of Pallas that domestication tends to eliminate 
sterility is upheld by Daiwiii. For instance, the domestic 
varieties of dogs aro all freely fertile among themselves, 
though undoubtedly derived from wild species, which when 
first crossed must have exhibited some degroo of sterilitv. 

HYBRIDS, in etymology, are those words which aro 
made up of words, or parts of words, taken from vari«)us 
sources. It is impossible to avoid the use of hybrids, but 
certainly the best writers endeavour to keep down tlieir 
use, Critfche is an accurately formed word, for example: 
it is a Greek root with a Greek ending ; but civilize is a 
hybrid, for it lias a Latin root and a Greek ending. The 
chief classes of liybrids in our tongue aro the following, a 
few typical examples being given of each : — 

(1) English words with Romance suffixes. XTinrfraneo 

(and others hi “ance”), 2rrmrfuge (and others in “age”), 
knavery^ &c. ; &c. ; eatable, &c. ; wondrom^ & c. 

(2) English words with Romance prefixes. Ein/errr 
(and otlier words with “en”); iMelieve^ &c. ; retake^ & 

(3) Romance words with English suffixes. Savage- 
new, &c.; savage^iy, &c.; dukeefom, &c. ; useyi*^, &e. ; 
usefew, &c. ; quarrelirome, &c.; fevemA, &c. 

(4) Romance words with English pn*fixes. //esiege, 
&c.; w/if/crvalue, &c.; wnstable, &c.; oT’crtum, &c.; after- 
l)ieco, &c. 

Classical hybrids arc referred to sufficiently above. It 
remains only to notice those words formed by mere 
agglutination, which can hardly be said to be words 
except by the good grace of the printer's hyphen, and 
therefore can scarcely dcsciTO the name of hybrids. Such 
are inoh-o-craey, neck-luind-kerchief, &c. 

HYDAS'PXB, the classical name of the Jhclum, one of 
the “ Five Rivers” (Punjab) whoso confluence mokes up the 
Indus. Alexander’s great victory over Porus, which opened 
India to his arms (had not his soldiers insisted upon tui-n- 
ing back) was fought, «.c. 827, on the hanks of the 
Hydaspes, nt or near the very spot afterwards the scene of 
our own bloody fight of Chilianwala. 
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HY'DATIDS (Gr. hudatis^ tt vosiclc, from liiidor^ 
Tills iiamo has been applied to various bladdcr- 
llke nlijeets, wliieh are Hoinetiines found in the bodies of 
iiicn and animals, the natnre of which was for long nn- 
known. They ai'O now found to be stages in tlic lifo- 
Jiistory «f viirions species of TArifiWoiiM. 

Hydatids may be developed slowly, and occasion so 
little inconvenience that persons in whom they have been 
discovered after death may not have suspected disease of 
the organ in which they existed during life. Occasionally 
they cause so much irritation that suppuration may take 
lace either around or witliin the common sac, whicli may 
urst externally or into a serous or mucous cavity. In 
cither the first or last case the hydatids will bo discharged, 
and tlie patient may recover ; but if the cyst should com- 
municate with a serous cavity, as the peritoneum or jdeura, 
fatal inflammation wdll occur. With respect to the treat- 
ment for the prevention or removal of liydatids, it must 
necessarily, from the ohsenre notion of the symptoms of 
the presence of these animals, be of a very uncertain kind. 

False hydatids are vesicular bodies, eitlier entirely or 
partially connected with tlio tissues by wliicli they are 
surrounded. Of this iiatmx* are the cysts containing fluid 
in ovarian drojisv. 

HYDE, EDWARD, EARL OF CLARENDON. 

See Claukndon, Haul ok 

HYDE PARK. an inclosure of about .^00 acres, form- 
ing an excellent place for open-air recreation in the heart 
of the west-end of London. It Avas formerly kn(»wn as 
IJlda Manor^ and belonged to Westminster Abbey, but 
became crown property ou the dissolution of tlic monas- 
teries in the reign of Henry Vlll. In the year 1650 the 
J^’roncli ambassador hunted with the king in Hyde Park, 
which was then well stocked with game and kept as a 
royal inclosure. Nearly the whole of Kensington Gardciis 
were then included in the park ; the separation w-as not 
mode till the time of George 11., but tliey still remain 
virtually an extension of Hyde Park, and bring the whole 
space into one area. The Serpentine is a long <iannl-like 
Ijiece of water, covering 50 acres, which was formed by the 
order of Queen Caroline out of a number of small ponds, 
and is nipcli used for rowing, bathing, and skating. Hyde 
Park has been fashionable for drives and promenades ever 
since the reign of Charles II. Kottcii Row is a road in it 
devoted exclusively to equestrian exercise, ivlicro the fine 
gravel is always allowed to remain loose. Adjoining 
this road the International Exhibition Palace of 1851 was 
built. The carriage drive on the northern bank of tlie 
Serpentine is called The Ladies’ Mile. Near the PicCvUdilly 
entrance, and opposite Apslcy House, stands Sir R. West- 
macotPs bronze statue of Achilles, erected in honour of 
the great Duke of Wellington. 

HYDERABAD' Qiaidarahad') , th e Ni zam’s Dorn inlons, 
a native state or feudatory kingdom of Rritish India, 
roughly co-extenaive witli the Deccan {Dakshhi) or cen- 
tral plateau of Southern India, whicli takes its name from 
its capital, Hyderabad City. The form of the territory, 
inclusive of the Hyderabad Assigned Districts, known as 
Herai*, is that of a trapezium. Its base is about 420 miles 
in a direction from north-cust to south-west; it is 475 
miles in length from south-west to north-cast, and about 
the same distance in breadth. The area of Rerar is 
17,728 square miles, that of the remaining portion of the 
Nizam’s Dominions is estimated at about 80,000 square 
miles ; the total area of the whole state being thus about 
08,000 square miles. It is bounded on the north and 
north-east by the Central Provinces; on the south and 
south-east by territory subject to the Presidency of Madras; 
on the west by territory subject to the Presidency of Bom- 
bay. Within the western part are some small isolated 
British possessions. Hyderabad is a tract of considerable 
elevation, averaging 1250 feet above the level of the sea, 


and some granite summits attain a height of 2500 feet. 
With the exception of the valley of the 'Tapti at the north- 
ern extremity of the territory, whioli is bounded on the 
north by the Vindhya range and on the south by the high 
laud of the Godavari, tlie whole drainage of the country is 
cither from west to cast or from north-west to south-east, 
discharging into the Bay of Bengfd by the channels of tlio 
Godavari and the Kistna. The drainage of the valley of 
the Tupli, flowing westward, falls into the Gulf of Cambay. 
This wide expanse of country presents much variety of 
surface and feature. In some parts it is mountainous, 
w'ouded, and picturesque; in others, flat or undulating. 
The cham^iaign lands are of all descriptions, including 
many rich and fertile plains, much good land not yet 
brought under cultivation, and numerous tracts too sterile 
ever to be ntiUivatcd at all. In the north-west the 
great volcanic foniiation, extending through the greater 
part of the Dcccan, consists principally of trap, but in 
some parts of basalt. In the middle, southern, and soutli- 
wosteni pails, the gi’catcr part of the country is overlaid 
with gncissic fonnaliuiis. In tho norlh-cast, along the 
right bank of the Godavari, there is much sandstone, some 
of it carboniferous. Near tho junction of tho Pengongo 
witli the Wardha, and in the valley of the latter river, 
there are coal-fields. Those wliich have been examiiieil 
over a small area near Sasti and Paoni show an average of 
40 feet in thickness. The quality of tlie coal hitherto 
mined is inferior to that of Raniganj, but good enough for 
railway purposes. Iron ore is found in the same neigli- 
buurhood, also limcbtonc and kankar^ or nodular limestone, 
at Karnaram in the extreme cast ; and 100 miles north- 
cast of Kllore there is also a small coal-field. At Shali- 
abad, near the junction of the Great Indian I’cninsula 
liailway with the Nizam's State Railway, are quarries of 
excellent liiiiestoiie, which are extensively worked for a 
considciable distance along the line of the latter railway. 
The stone found - is of two colours, gray and black, and 
lakes a polisii almost equal to marble. It is used in largo 
quantities for building purposes, for which it is well suited 
from its regular cleavage and the ease with which it can bo 
worked. 

Tho Hyderabad territory is, on tho whole, well watered, 
rivers being numerous and tanks or artificial pieces of 
water very abundant. Tho Godavari is the chief river, its 
total length along the border and through tho territory 
being about COO miles, for above 200 of which it is navi- 
gable from June to February. Tanks are numerous, and 
some of them are of very great size, as that at Pakhal, 
which is at least 30 miles in circuit. They uro generally 
formed by throwing an embankment across tlio lower end 
of a valley, and thus causing the accumulation of tho 
water of such streams as may flow into it. 

Tho climate may be considered in general good ; and aa 
there are no arid, bare deserts, similar to those of Rajpu- 
tana and some other tracts of Northern India, tho hot 
winds are less felt. Ophthalmic diseases are prevalent in 
the sandstone district. The wells in genend yield Impure, 
unpalatable water, productive of disease, caused by tho 
Dracnncnlus or guinea- worm, from which those who uso 
the water from tanks or streams are exempt The animal 
full of rain is estimated at from 28 to 82 inches at Hydera- 
bad ; this occurs principally during the south-west mon- 
soon between June and October. 

The soil is in general fertile, though in some parts it 
consists of cMlka^ a red and gritty mould, little fitted, 
from the coarseness of its particles, for purposes of agricul- 
ture. Resembling this, but composed of particles more 
minute, is laUzamin^ a soil also of a reddish hue, and con- 
sidered to bo formed of the remains o| broken-down ant- 
hills, which are surprisingly numerous in this country. 
The pecaliar acid (the formic), which is their chief constitu- 
ent, acts upon the alkali and lime, and most probably on 
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tho silica of the rock debris, pniverizing it and facilitating, 
ill all probability fresh coinbiiiations. Though less exten- 
sive than tho kinds just enumerated, the retfar or black 
cotton soil occurs in many places, is esteemed the best 
of any, and, as indicated b^y the epithet above applied to 
it, is pcculiai'ly suited for the cultivation of cotton. It 
requires no manure, except that left by sheep, generally fed 
upon it when under fallow previous to cultivation. This 
is, however, an important resource, as flocks of sheep aro 
everywhere to bo seen. Throughout this territory the 
ground, wherever left uncultivated, even but for a year 
or two, becomes covered with a low jungle. Tho toddy 
palm, Jiorasma Jlabdliformis^ and Phanix sylvestria aro 
extensively cultivated ou account of their sap, which is 
drawn oil' and fermented into an intoxicating beverage. 
'I'hc principal grain crops arc rice (of which there are no 
less than eight varieties), wheat, maize of various kinds, 
mustard, and tho castor>oil plant ; melons, cucumbers, and 
gourds are largely gi’own, and form important articles of 
tiict. Tho gardens produce onions, garlic, caiTots, radishes, 
]>otaLoes, sweet potatoes, coriander, ginger, turmeric, and 
various kinds of amaranth used as pot-licrbs. Tobacco is 
cultivated, but not to a great extent. Cotton, indigo, and 
sugar-cane are the more important objects of tho agricul- 
turist’s caro. Valuable dyes occur wild and are also cul- 
tivahid. Fruit of many different kinds is plentiful. The 
mango and custard-applo grow wild over large tracts. 
The melons and pine-apples of llyderahad are as cele- 
brated in their way as tho oranges of Nagpur, and tho 
large i)urj)Ic grape of Daulatabad is exp<]rte(l to many dis- 
tant markets. Plants rieb in textile fibre aro not less 
.'xbiindaut. Tasar silk, tho produce of a wild species of 
worm, is everywhere gathered in tho jungles. Hides, raw 
and tanned, both of domesticated and wild quadrupeds, 
arc articles of some importance in commerce. Wild bees 
bwarni in all tho jungles, consequently wax and honey aro 
very abundant and cheap. Lac, suitable for use as a 
resin or a dye, may bo obtained in, quantities far beyond 
the ])resr3nt demand. Mucilaginous gums arc produced iii 
the woods in inexhaustible quantities, and there are some 
considered not inferior in quality to the best African gums. 

No census of the population has been attempted in the 
Nizam’s Dominions, with the exception of Bcrar or the 
Hyderabad Assigned Districts, which are under British 
administration. The population of Berar has been esti- 
mated at 2,2fi0,000, and that of the remainder of Hyder- 
abad territory at 9,000,000. There is a consideruhlo 
inlerinixturc of tho people speaking different languages. 
The Marhattas arc most numerous in tho west. The 
Mussulmans are cliiofly to bo mot with in tho capital and 
everywhere in the civil and military service of government. 
In addition to the Hindu and Mohammedan population, 
there Is a large admixture of Parsecs, Sikhs, Arabs, Ko- 
hillas, aborigines, and others. Oytdng to tho general dis- 
tribution of arms among all classes, the people of Hyder- 
abad, as of other native states, present to the casual 
observer a more formidable appearance than is borne out, 
perhaps, by anything in their actual character or disposi- 
tion. The Telingas or Telugn-speaking folk, though not 
ill a highly advanced state of civilization, ore by no means 
sunk ill barbarism. They generally inhabit straggling 
villages, in houses built of mud, with pyramidal roofs of 
palmyra leaves, though a few dwellings are more substan- 
tially constructed of brick and tiled. Tn some of the less 
civilized parts, tho habitations are mere sheds of palmyra 
leaves, or hovels made of bamboos and wattle. There is 
usually to each village a detached fort, constructed either 
of masonry or mud, about 50 yards square, and containing 
the dwellings of the zamindar and his immediate depend- 
ants. There is a considerable proportion of Brahmans 
among tho Telingas ; and the usual diet of these and the 
higher classes consists of rice in some localities and of 


wheat andjonr in others, with vegetable curries, and cakes 
flavoured with garlic or nsafeetida and fried in butter. The 
Brahmans profess to abstain from animal food; but tho 
zamindara of the Kiiinbi caste consume mutton, poultry, 
and game. The lower orders subsist on rayi and other 
inferior sorts of grain ; all aro addicted to intoxication with 
tho fcniKintcd sap of various kinds of palms and spirit dis- 
tilled from the flowers of the maJitia (Baaaia lutlfolid), 
Tobacco is generally used, both for smoking and chewing, 
as w^ell as in tho form of siiufl'. Bhang, or tho intoxicating 
narcotic obtained from hemp, and opium are also iu use, 
hut to no great extent. Tho Gonds, who lurk in tho hills 
and fastnesses, are a wild and savage race; they may, how- 
ever, bo rendered tractable and obedient by kind treatment. 
At present the majority aro nearly in a state of nature, 
sheltering in eaves or hollow trees, and feeding on gairns 
when obtainable, at other limes on vermin, reptiles, and 
wild roots or fruits. 

The principal items of export aro eotton, oU-secds, 
country cloth, hides, metal wave, and agricultural produce; 
those of import are salt from the eastern and western coasts, 
grain, timber, Kur(q)(‘an piece-goods, and hardwai'C. The rail- 
way coimccling Bombay with Madras traverses the sonth- 
westcrii part of the state. The Great Indian I’ciiinsuld 
Railway runs as far as Balehiir, wlicre it is joined by the 
Madras Railway. At Wadi, 7 miles from the station of Shaha- 
bad, on thii Or(‘at Indian rcniiisula line, the Nizam’s State 
Roilw^ay hranclies oil’ to Hyderabad and to the military 
cantonment of Secunderabad (^Sikandrabad). From Hyder- 
abad two lines of telegraph SJ‘paratc, one going south-west 
to Bellary, the otbci* with an easterly direction towards 
Masulipatam, near the mouth of the Kistna. Tho prin- 
cipal roads are the military ones. Tho annual revenue of 
the Nizam’s Dominions, Bcrar included, may be stated in 
round numbers at 4)1,000,000, inclusive of receipts from 
all sources. About two-thirds of the above large sum is 
collected by thoNizanrs own government from tracts under 
native rule. 'I'he remaining oue-third is realized by British 
officers principally from Berar, All revenue collected by 
the British government from districts owning tho sove- 
reignty of the Nizam is cither Hj>cnt in administering and 
opening up those districts, or is handed over to him as 
unexpended balance or surplus. The Hyderabad govern- 
ment has a mint Jind a currenoy of its own. 

Tho dynasty of the Nizam was founded by Asaf Jah, a 
distinguished general of tint Mogul Emperor Aurungzohc, 
of T nrkoTnan descent. A ftcr a long life at the Delhi Court, 
distinguished alike in war and political cunning, ho was 
iu 1713 appointed Subahdar or Viceroy of the Deccan, 
with the title of Nizara-ul-Mulk (Regulator of the State), 
which has since become hereditary in the family. Tho 
Mogul Empire was at this time torn by internal dissension, 
and at the same lime threatened by the rising power of tho 
Marhattas. Amid the general confusion, Asaf J ah had little 
difficulty in as.scrting liis indcpciidenco against tho degenerate 
descendant Aurungzebe, though he was less succossful in 
repelling the inroads of Marhatta cavalry. At his death 
in 1748, ho was firmly estahlLshcd as an independent sove- 
reign, with Hyderabad for his capital and a kingdom 
roughly co-extensive with the present state. On the fall 
of Soringapatam and the death of Tippoo Sultan, the Nizam 
participated largely in the division of territory under tho 
partition treaty of 1799. 

By a treaty of 3 8(K), the Nizam agreed to fumiali in 
time of war 6000 infantry and 9000 cavalry to co-oporato 
with tho British army, and to employ every effort to bring 
into the Held as sja'edily as possible tho whole force of hia 
dominions. But his troops proved very inefficient in tlie 
first Marhatta war, and after tlie conclusion of tho cam- 
paign various schemes were from time to time proposed 
for their reform with little success. Eventually battalions 
were raised which were clothed, armed, and equipped like 
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tin* company’s troops ; and for the regular payment of this ' 
continpiit advances were made in 1843 from the British . 
treasury on the distinct nndorstunding that in the event ; 
of further advances becoming necessary a territorial seen- ' 
rity for the • payment of the debt would be demanded. 
Eo eflorts, however, were made to pay off the debt, which 
continued to increase. At last, in 1853, a new treaty 
was concluded, by which tlie British govermneiit agreed to 
maintain an auxiliary force of not less than 6000 infantry, 
2000 cavalry, and four field batteries, and to provide for its 
payment and for certain pensions and the interest on the 
debt; the Nizam on his part agreed to cede in trust dis- 
tricts yielding a gross revenue of 60 lacs of rnp<*es (say 
^600,000). By this treaty the Nizam, while retaining 
tijo full use of the subsidiary force and contingent, was 
released from the unlimited obligation of service in lime of 
war; and the contingent ceased to be part of the Nizam’s 
army, and became an auxiliary force kept up by tiie British 
g(»vemnicnt for the Nizam’s use. In 1867, when the 
Sepoy mutiny broke out, the condition of Hyderabad and 
the Nizam’s Dominions became critical; and in ,Tuly an 
attack, which was repulsed, was made upon the Residency. 
The Hyderabad contingent displayed its loyalty in the 
field against the rebels. In 1 H(i0 a frcsJi treaty was made 
by W'liich the territorial acquisitions of the Nizam were 
incjreascd, a debt of 60 lacs of rupees was cancelled, and 
tlio Assigned Distriefs in Bcrar, yielding a gross revenue of 
3,200,000 rupees (say £320,000), were? taken in trust by 
the British government for the purposes specitied in the 
treaty of 1853. Under British udiiiiuistratiou the revenues 
of Berar have greatly increased. The surplus is j)aid over 
to tiic Hyderabad State. The Nizam is the chief Moham- 
medan ruler in India, and is entitled to a salute of tw<*nty- 
one guns. 

Hyukuabad, the chief city mid capital id the above 
state, is situated on the river Musi, which is at tins part 
between 400 and 600 feet in width. It stands at a 
height of about 1700 feet above sea-level, and is distant 
380 miles north-west from Madras, 440 south cast from 
Bombay, and 002 south-west from Calcutta. The popula- 
tion of the town is estimated at 200,000. The scenery 
around Hyderabad is wild and picturesque, the country 
being hilly and dotted with numerous granite peaks and 
isolated rocks. Approached from the west, the appear- 
ance of the city is very striking ; the palace and mosques 
and magnificent pile of buildings erected for the British 
licsidoncy towering above the lower walls. A large lake, 
II few miles south of Ilydcmbad, supplies the town. IVhen 
full, this sheet of water is nearly 20 miles in circumfer- 
ence, and covers an area of 10,000 acres. 

Tho palace of tlie Nizam, the mosipies, and the British 
Residency are the principal buildings ; the first has, how- 
ever, no pretensions to splendour, but is of considerable 
size. Hyderabad is a great Mohammedan stronghold, and 
contains several mosques. The Jama Manjid or “Cathe- 
dral” Mosque, so c^led after the one at Mecca, from 
which it is designed, is large, and crowned by minarets of 
an extraordinary height. The pillars within consist each 
of a single piece of gi*anitc, and are very lofty. In the 
environs of Hyderabad there are many fine gardens with 
gorgeous pavilions. One of tlie most interesting places 
in Hyderabad is the college or Char Minor (so called 
from its four minarets), built upon four grand arches, at 
which the four principal streets of the city meet. Above 
are several storeys or rooms, and formerly each storey was 
devoted to a science. These apartments are now turned 
into warehouses. On the north side of the Mnsi is an 
extensive suburb known as tho Begnm or “Princess” 
Bazaar, because the imports levied there are a perquisite of 
the Nizam’s principal wife. The British Residency is in 
this quarter, and communication between it and the palace 
of tlie Nizam is maintained by a handsome bridge 24 feet 


wide. The Residency is remarkable, among other things, 
as having been constructed entirely by^hative workmen. 
'J'he staircase is the finest in India, each step a single block 
of the finest granite; the waDs are riclily decorated, and 
the apartments are furnished with tho utmost luxuriance. 
The pavilions, galleries, and terraces are ornamented in 
the fiorid style of Oriental arcliitecturc, with a profusion 
of delicate trellis-work, painting, and gilding. 

HYDERABAD' {Uaidarahad\ a British district in 
the Commissionership of Scindo, Bombay, lying between 
24** 13' and 27** 16' N. lat., and C7° 61' and (ill** 22' E. 
Ion. The area is fiOOO square iriiles, and the population 
760,000. Tho district is a vast alluvial plain, 210 miles 
long by 48 broad. Fertile along the course of tho Indus, 
which forms its western boundary, it degenerates towards 
the east into sandy wiistes, sjiarsely populated, and defying 
cultivation. 'J'he monotony of its great flats is relieved 
only by the fringe of forest which marks the course of Ibo 
river, and by the avenues of trees that line tlio irrigation 
channels branching eastward from the beneficent stream. 

Agriculture in Hyderabad is entirely dependent upon 
the artificial irrigation carried on by means of eaiialh, 
which can be divided into three classes — (1) where tho 
water 1ms all the year round to bo raised by machinery ; 
(2) whewi at high flood the water will without arlificial 
aid fill the canal ; (3) where machinery is never required, 
the land lying so low as to be subject to inundaiiou at 
every rise in the river. All thn'o tend to make cultivation 
imperfect. In the first case the cost of raising the water, 
estimated at 8«, the acre — twice as much as the laud 
assessment — prevents any large recourse to it; in the 
second the cultivator is tempted to trust to luck, and 
thereby save expenditure on lifting apparatus; in the 
third tlie fields lie at the mercy of tho most treacherous of 
rivers. Agriculture, it 1ms been said of this district, is 
looked upon as n lottery, in winch the cultivator stakes a 
certain amount of hdionr and seed on tho chance of getting 
an exactly suitable flood. If the water rises loo high, or 
not high enough, he loses his erop. The result is a bad 
cultivation, for tlie majority of the cultivators risk only 
the careless preparation of a small patch, whicli, if a prize 
tnms up, will suflice for their wants ; and if a blank, will 
not seriously embarrass them. 

The nianufacturos of the district maintain the excellence 
for which they have been famous from early times. The 
Hyderabad tdluk in particular still enjoys mucli of its old 
pre-eminence for lacquered work, enamelling (the secret, 
it Is said, of one family only), and gold and silver em- 
broidery, Special features of the local industry are also 
striped and brilliant clotlis known as tusis and and 

glazed pottery. This eflective work is turned to various 
ornamental purposes, especially tiling, and is remarkable 
for excellence of both glaze and colour. Salt is produced 
in sufficiently largo quantities to allow, after local con- 
sumption, of a considerable exportation. In nearly all the 
villages of the district some manufacture is carried on; 
blankets, coarse cotton cloths, camel saddles, and metal 
work being perhaps the most prevalent. 

Hyi>erahad, the chief town of the above district, 
lias a population of 86,000. It is built on 'the roost 
northerly hills of the Ganja range, a site of jpeat natural 
strength, 3J miles east of the Indus, with which it is con- 
nected by the highroad to Gidu-Bandar, where a steam 
feriy crosses the river to Kotri on tho Scindo Railway, 
In the fort, which covers an area of 86 acres, are the 
arsenal of the province, transferred hither from Karachi 
(Knrrachee) in 1861, and the palaces of tho cx-Mirs of 
Scinde, The city is the centre of all the provincial com- 
munications — road, telegraphic, postal. From the earliest 
times its manufactures — ornamented silks, sliver and gold 
work, and lacquered ware — have been the chief of tho 
province, and in recent times have gained prizes at the 
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vnduatrial eshibitians of Europe. A local specialty in the 
manufacture of the earthen vessels, matl^ used by the pala 
tishermen to buoy themselves on the water while fishing. 

HYDXRABAB ^SZGNXD DZSTBZCTB. or 
BBllAlb'9 a province in Central India, administered by n 
British officer, entitled the Commissioner of Berar, under 
the Resident at Hyderabad. It is bounded on the north 
and east by the British Coinmissionership of the Central 
Provinces, on the south by the Nizam's Dominions, and on 
the west by the Bombay Presidency. The area is 17,728 
square miles, and the population 2,672,673. 

Berar is, in the main, a broad valley running east and 
west, lying between the Satpura range on the north and 
the Ajanta range on the south. The real strength of the 
province is found in the valley at the base of the Satpuras. 
'J'his valley is watered or drained, as the case may be, by 
the Puma (an affinent of the Tapti), and a perfect network 
of streams descending into the main river both from the 
hills in the north and from the hills in the south. Its 
soil is one vast superstratum of black loam overlying trap 
and basalt. Its rainfall is regular and copious ; its area 
is now entirely cultivated. The population is dense, and 
consists of Kumbis and other hardy and industrious agri- 
cultural tribes. It is traversed from west to east of its 
whole length by the railway from Nagpur to Bombay. It 
possesses one of the riclicst and must extensive cotton 
fields in India, and several cotton marts of the very first 
rank. Its other products, especially millet and oil-sccds, 
are also excellent. Altogether it is one of the most pro- 
mising rc^ons in India; and in respect to natural and 
material advantages it surpasses any tract in either the 
Central Pi*ovinces or the Deccan. Iron ore is plentiful 
throughout large tracts in the east, especially on the hills 
near Karanja, and along the low range close to Amraoti on 
the north-east. It is not worked by the natives, and the 
proportion of iron in the ore has not been scientifically 
determined. TI10 only district within Berar which yields 
coal is that of Wun, where, stretching along the valley of 
the Wardha River in a direction roughly north and south, 
there is a group of beds of thick coal of fair quality. 

In consequence of the total bankruptcy of the Hyderabad 
state in 1863 a treaty was agi*ced to, under wliich the 
existing Hyderabad contingent force is maintained by the 
British government, in lieu of the troops which the Nizam 
bad been previously bound to furnish on demand in time 
of war; while for the payment of this contingent, and 
other claims on the Nizam, districts yielding a gi'oss 
revenue of 50 lacs of rupees were assigned to the British. 
It was aj^eod that accounts should be annually rendered 
to the Nizam, and that any surplus revenue should be paid 
to hiiTK^ On his part he was released from the obligation of 
furnishing a largo force in time of war; while the contingent 
ceased to be part of the Nizam's army, and became an 
auxiliaiy force kept by the British government for his use. 
The provisions of the treaty of 1868, however, which 
required the submission of annual accounts of the Assigned 
Districts to the Nizam, were productive of much incon- 
venience and embarrassing discussions. To remove these 
difficulties, and at the same time to reward the Nizam for 
bis services during the mutiny of 1857, a new treaty was 
concluded in December, 1860, by which a debt of 60 lacs 
due by the Nizam was cancelled and various territories 
were restored to him. On the other hand, the Nizam 
coded certain districts on the left bank of the Godavari, 
traffic on which river was to be free from all duties ; and 
agreed that the remaining Assigned Districts in Berar, 
together with other districts, yielding a gross revenue of 
£320,000, should be held in trust by the British govern- 
ment for the purposes specified in the treaty of 1868 ; but 
that no demand for accounts of the receipts and expendi- 
ture of the Assigned Districts should be made. The pro- 
vince has rapidly progressed under British rule. 

VOL. VIL 


HY'DKB-ALZ-KHAN-BABfADOOZt. Sultan of 
Mysore, a formidable opponent of the British rule in Hin- 
dustan, and son of the chief general of the Rajah of Mysore, 
was bom in 1717. Until the age of thirty-three he was 
comparatively unknown. In 1760 he commanded a con- 
tingent against the Marhattas, fighting in concert with the 
French. Ascending step by step, in 1760 he reached the 
rank of commander-in-chief of the Rajah of Mysore. After 
one or two turns of fortune, Ilydcr not only established 
himself firmly as prime minister, but pensioned ofT his 
master with 3 lacs of rapees yearly, and became in 1761 
the undisputed ruler of Mysore. From this moment be 
applied diligently and successfully to the increase of his 
power. His encroachments led to an offenbivo alliance 
between the Marhattas, the Nizam, and the late East India 
Company ; but he found means not only to break up this 
confederacy, but to engage the Nizam in wfur ogamst his 
late friimds tlio British, in 1767. Tliis war was carried 
on, littlo to the advantage of the British, for two years, 
when at last Uyder, by a hold and able stroke, placed him- 
self in a position to prescribe terms of peace, of which the 
VJiief conditions were a mutual restitution of conquests, 
and an alliance in defensive wars. In 1770 the Marhattas 
invaded Mysore and reduced Ilyder to great extremities. 
He recovered liimsclf, however, and in 1780 burst with a 
vast army into th*! Garnatie. He met with continual 
success, and refused any terms of peace. The war, there- 
fore, continued on the same footing until Madras was 
reduced to a frightful state of famine, when the death 
of Hyder, in November, 1782, relieved the English from 
danger. His son, Tippoo, concluded peace on the terms 
of a inntnal restitution of conquests. 

HYD^MUBI is a genus of Fungi belonging to the 
Hymknomycktes (see Plate Fungus, fig. 5). The hy- 
mcnium or surface winch bears the spores is spread over 
the surface of spines or teeth, which are distinct at the 
base, and not over gills, as in Aoaricus, or lining tubes, 
as in Boletus. 

Uydnum repanilum is an esculent fungus, and is a 
delicacy if carefully cooked. It grows commonly on the 
ground, in woods, in patches or rings. The cap or pileus 
is fieshy, r.athrr waved, willi an irregular stem. The wliolo 
fungus, including the teeth, is of a pallid colour. To 
dress it the speciineiis must be quite fresh and free from 
insects, and after being sliced into hot water and gently 
j)resscd, should either be carefully stewed or rubbed down 
into a pvrcG (M. J. Berkeley). Uydnum coralloidety 
figured in the Plate Fungus, is also an edible specie^; it 
is found on decayed fir, beech, &c., but is rather rai'c. 

HY'DBA(Gr. hudoT^ water), the water-snake or marsli- 
dragon, a fabulous monster, to destroy which was one of 
the twelve labours of Herakles. Its origin is uncertain, 
sumo making it the issue of Styx and the Titan Pallas, 
and others of Echidna and Typhon. It was sent by Hera 
to poison with its breath tho pestilent marshes of Lemc, 
in Argolis. The number of its heads, which grew up again 
as often as they wore cut off, is variously slated at from 
nine to 100. A subtle and deadly poison issued from its 
numerous mouths. See Hkraki.es. 

HY'BRA, the Sea-serpent or Water-snake, one of the 
old constcllatioiiH of Ptolemy. From the time of Aratus 
downwards it has always been a triple figure ; a long snake, 
represented as trailing upon tlie ground, betirs upon his 
back a cup (Crater), and nearer his tail is seated a crow 
(Coiv'uh). The my thoh)gical meaning is altogether unknown. 

Tlio great length of this constellation, tho longest mid 
])eritaps tho largest of all, has caased it to be divided Into 
four parts, which arc designated as Hydra, Hydra et 
Crater, Hydra et Corvus, and Hydrss Continuatio. The 
first contains the head and body up to about ten and a half 
hours of right ascension, all near to and south of the bright 
star Regains ; tlie second contains the cup and the parts 
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of the body adjacent; the third the crow, with the parts 
of tlic body adjacent ; and the fourth (be^tinniug at about 
thirteen hours of rij;ht ascension) contains Uie tail. Hydra 
is well seen in tho south in the months of April and May. 
It contams one very bright star, the Cor hydret, or ser- 
pent^fi licart,” also called Alphard^ “tho solitary one.” 
It orgiually extended along the equator, and may have 
stood for the j^eat serpent which in many of tho ancient 
mythologies encircled the world. It is showji in the Plates 
OoNSTELi-iATiON, the bulk of it extending along tho right 
iiaiid of tlio map of tho southern hemisphere, the head 
being in the northern hemisphere. The sky is not altogether 
free of Hydra for five entire months (March to July). 

HYDRA is a genus of Polypes, forming the family 
Hydridas of tho class Hydrozoa. The genus Hydra con- 
taiiis the fresh-water polypes, of which two species (Jlydra 
vltidii and Hydra J*u8ca) are common in ponds attached 
to water-woods, especially tho duck-weed. Tho hydra has 
a sac-like body, cylindrical in shape, and attaining a length 
of about a quarter of an inch. The moutlj is situated at 
tho extremity of tho free end of the body, and is sur- 
rounded by a circlet of delicate threads, tho tentacles,* 
which vary in iminher from five to twelve. The whole 
body is very contractile, and shrinks at a touch into a 
rounded mass, the tentacles also shortening. When a 
small animal, such as the common watcr-flca (^Daphnia 
pulex), while swimming about in llie water, happens to 
touch one of tho tentacles it is instantly grasped. The 
tentacles contract and drag down ilajir prey into tho mouth. 
From tho month the victim pnss<*K into the general cavity 
of tho body, for the hydra has no separate digestive cavity. 
Within tho body-cavity the process of digestion gotis on 
till all the nutritious matter has been absorbed, when 
the residuum is rejected through tho moulli. The hydra 
is not pennanonlly fixed, but can crawl in tlie manner 
of the looping caterpillars (Geonietridac j. Bending over 
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Its body till its tentacles t<iuch the foreign body to whici 
it is attached, the hydra suddenly detaches its base 
The base then moves forward, and the body is bent so 
to enable it to take up a new position of altachment; tin 
tentacles are then leased. By a ri'petilioii of the sain* 
process the hydra is enabled to make some progi'css 
t;iometimes the hydra sets itself free from any attachment 
and floats passively in the water with its base upward, 
The R'productiou of the hydra during tlie greater par 
of the year is by gemmation or budding, small tubercle 
appearing on diftcrent parts of tJie paient animal; an- 
these tubercles separate on arriving at maturity. In wan 
weather the young hydra), by the process of gummatior 
are producevl very rapidly; and, what is still more extra* 
ordinary, the young oucs themselves often breed others 
and those others sometimes push out a third or fourtl 
gem'ratiou before the first fall off from the parent. Won 
oerful as these modes of reproduction may appear, the 
are surpassed by the artificial multiplication of tJjo animal 
J>y the divwiou of the body. Tliis was diso-overed by Trem- 
Wey, m lus “ History of Polypes,” in 1774. Ho says, “ I 


jave opened a polype on my liand« extended it, and cut 
he simple skin of which it is fonned iif evciy direction ; I 
luve reduced it to little pieces, and, in a manner, minced 
t. These little pieces of skin, both those which did and 
hose which did not possess arms, became perfect polypes.” 

tho summer the hydra reproduces its kind by means 
»f eggs, A liirgo outgrowth of the surface is formed at 
he lower part of tho body; this is the ovary. Nearer 
Uie mouth similar outgrowths, which aro the "testes, aro 
Wmed. Tlw ovary contains a single egg-cell, wdiich after 
ertilization gradually breaks up into a number of cells 
ucloscd ill a capsule, and di'ops away from the parent; 
he embryo in the spring escapes from the capsule and 
gradually develops its tentacles. 

The substance of the body of tho hydra, like that of all 
lydrozoa, is composed of two membraues, the inner being 
known as the endodenn, and tho outer, a protective layer, 
ho ectoderm. The free surface of tho endodenn, is cili- 
ited. The large ectodermal cells end hi muscular processes. 
Scattered among tho cells of tho ectoderm are tho nemato- 
uifts or thread-cells, oval cells containing a long coiled- 
up thread, which on pressure is shot out, and is supposed 

0 have a stinging property. “ Tho hydra has none of the 
special apparatuses which are termed sense-organs or glands. 
Tho cavity of the body alone represents a stomach and in- 
estine; there are no organs of circulation, respiration, or 
irinary secretion ; the products of digestion being doubtless 
Taiismittod by imbibition from cell to cell, and those of 
he waste of cells exuded directly into tho surrounding 

water” (Huxley). 

Two species of hydra are common in our ponds. Tho 

•mmonest of these {Jfydra viriditi) owes its green colour 

* an immense number of chlorophyll grains imbedded in 
tho protoplasm of the cells of the endoderm. The Brown 
Hydra {fjydrajusca) has brownish and colourless bodies 
ill its endodcrmal cells. It may also be distinguished from 
the common species by having its tentacles longer than 
the body. 

HYDRACH'NA. See Acauidka. 

HY'DRAMIDES. These eoinpuuiids are formed by 
the action of amiuojiia on tho aldehydes. All arc crystalline 
and soluble in alcohol, but insoluble in water. The best 
known wo furfuramide (CisH^aNyOs), hydrobonzarniiio 
(C 2 jH,BNi), and hydrosalicyiamide (CojH jfjNoOg), 

HYDRANGEA, a well-known genus of hardy shrubs 
belonging to the order Saxifuagea*:. llydrantjea kor^ 
teiuis is commonly cultivated for tho sake of its beautiful 
flowers. It is a native of China and Japan, and was ori- 
ginally observed in the gardens of Canton by Loureiro, who 
took it for a primrose, and called it Primula mutahilis. 
When this plant is hardy enough to survive the winter, it 
grows to a considerable size, and when covered by a multi- 
tude of its vejy large round heads of rosy flowers, becomes 
a magnificent object. To grow it in perfection it should 
bo planted in the open ground in rich soil. During winter 
it should be covered with a mat well stuffed with straw. 
In the summer it must be abundantly supplied with, 
water. It was introduced from China in 1790 by Sir 
Joseph Banks. The part of the flower which looks like a. 
ccjrolla is only an abnormal expansion of the calyx, and 
those flowers which have this expansion we deficient in 
stamens mid pistil. The flowers arc said to change from a 
Rse to a blue colour, when tho shrub is transjilanted to a. 
soil containing more iron. 

Tho genus is distinguished by four or five valvatc petals 
eight to ten stamens inserted at the base of an epjgvnous 
disc, an inferior ovwy two to four-celled (sometimes in- 
completely) with two to four styles, and fruit a capsule. 

1 he species are trees or shrubs with opposite simple leaves 
without stipules ; they are thirty-three in number, and aro^ 
natives of Kaslorn Asia, Japan, Java, tho Himalayas, as 
well as North-east and South-west America. 
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BTDltAKZCgVN, or DXBYDRO-SULPBUZIST- 
TBD BULPBOCYANOGSN, is obtained from Bulpho* 
carbonate of ammoninm by the action of chlorine. It is 
a colourless crystalline powder, is soluble in alcohol and 
other, but insoluble in water. Alcoholic potash decomposes 
it into sulphur, potassium sulphide, and sulphocyanatc. 
T he fon nnla is C2H4N2S4. 

By'DRATBS are compounds containing hydrogen and 
oxygen in the form of water, as hydrate of sodium 
(NfisOyHsO), which is a hydrated oxide of the metal sodium. 

Tho hydrates of sodium and potassium retain the ele~ 
ments of water at tho highest temperatures; but the 
liydrotcs of tho metals generally — as, for instance, hydrate of 
copper — give up the water when moderately heated ; those 
of the allmlino earths, as hydrate of calcium or lime, require 
a red heat. The alkaline hydrates are soluble in water, 
those of the alkaline eiirtlis slightly soluble, and those of 
the metals mostly insoluble. 

Many crystulline salts contain a considerable amount of 
water of crystallization, as the hulpliatcs of magnesium and | 
zinc, each containing seven equivalents of combined water, 
the alums containing twelve cqumilents, and niiiny others ; 
this water is easily driven oft* by gently heating. 

HYDRAtnLXG EKaXNE, HYDRAULIC PRESS. 
&c. See IlYonAULTCs. 

HYDRAULIC LXBXESTONB is the rather absurd | 
name applied to an argillaceous or magnesian limestone j 
[see D01.OMITK] which, when burnt, produces u lime or j 
ccmcMjt that sets under water. 

Tho “ hydraulic ” j>roperties are dependent on the percent- 
:igo of clay and silicate contained in the lime. Hydraulic 
Hum contain from 10 to 30 per cent of clay; they slake 
and hoi’deii slowly under water. JlydrnnJic cemeMa con- 
tain from 40 to 00 per cent, of clay; they do not slake, 
hut harden rapidly umler water. Natural hydraulic limes 
nro mostly obtained from the aepiaria nodules of the 
London, Oxford, and Kimmeridge clays; but these have 
been largely supersed<*d by the e(‘monts obtained on calcin- 
ing the calcareous mud of certain livers, as the Thames, 
Medway, &c. 

HYDRAULIC ORGAN (^IJydrnuUca or UydravHii) 
%vas an ancient instrument of the organ character, diftering 
from our organ only in the principle of tho wind supply. 
In the organs of the present day we force wind into a 
bellows-chambcr which has a weighted top ; pressed down 
by this heavy top the wind is forced out into the great 
wind trunks which supply tho organ pipes. In tlie hydrau- 
lic organ, an invention of Ctesibius, a celebrated philo- 
sopher of Alexandria, about u.c. 20(1, >vatcr is used as the 
storage medium. By means of a piston air was driven 
into a cylinder which stood in n tank of water until the 
air became sufficiently compressed to drive *1116 winter 
before it, but as the water, pressed upon by the outside 
w*ater in the tank, vras constantly seeking to regain its 
normal level in the cylinder, it would exert a great com- 
pressing force reacting ui>on the air, and the pressure on tho 
air once obtained would remain unaltered. Should air be 
forced in beyond tho total content of the cylinder, it would 
simply escape into tlie tank and rise in bubbles to tho sur- 
face. In this ingenious way was tho intermittent wind 
supply from the altcniating strokes of tho piston converted 
into A steady and uniform pressure of wind into the wind 
tranks which opened into tho cylinder and conveyed the 
wind to the pipes. But as outside observers saw merely 
that water sometimes bubbled up in a largo open vessel 
and was perpetually rising and falling (as tho water pursued 
the air into the cylinder or was driven back by it), tliey 
fsonpled this with the stroke of tho piston, and concluded 
that water was being pumped into the organ ; and the in- 
Btrument was named hydmuHs, or sometimes hydraulikon 
argamn, 

TertulUon (second century), one of the early fathers of 


the church, compares the soul of man to tho hydraulic 
organ. As the soul of man animates the whole body so 
does the wind fill and inspire the whole organ. Behold,” 
bo cries, ** tho inaguiiicent bequest of Archimedes, I mean 
the hydraulic organ.” (Everything mechanical was blindly 
set down to Arebimedes.) *^So many members of that 
body, so many parts, so many joints, so many channels 
for utterance, such union of diftbrent sounds, such inter- 
changes between time, inensure, and mode, and so many 
rows of pipes; yet all form together but one huge pile. 
So the breath which then pants by tho tossing about of 
the water, will not be se])arated into parts because it is 
administered through parts ; it remains entire in essence 
though divided in its vi'orking.” (‘‘ De Aiiimd,” cap. xiv.) 

BCYDRAUXICS. TJiis term is applied to the art of 
constructing maehiiies in whieli water is employed ns a 
moving power, or by which that fluid is put in motion ; 
and it necessarily iiielucles tlie principles by which such 
macliines arc executed. In fact, hydraulics is the prac- 
tical outeorne of hy(lroincchani(‘K, depending partly upon 
the principles of the cquilil)rium of liquids [^see Hxdko- 
STATics and partly upon the force of moving water [see 
HYr>Koi>YNAMU'sJ. But the term is of wide application, 
and may in ordinary language be applied to any construc- 
tion involving hydrous considerations. 

Jfydraulic architecture or enf/iuteriitg is the art of con- 
structing docks, quays, <jr any building whose foundations 
are laid under vrater. No country in Europe possesses 
more advantages with respect to naval power tlian Great 
Britain and Ireland. 3'1)(* islands and headlands on their 
coasts form excMdlent natural ports; and these, where 
necessary, liavc been eonv»*rtod into secure harbours by 
every means which the science of the hydraulic engineer 
could devise. 'I'lio breakwaters at Plymouth and Portland, 
the lighthouses which have been raised in the ocean, and 
the vast docks ai tin; principal seaport towns, arc so many 
practical examples which render the British Isles a com- 
plete school fj)r tlie study, in detail, of every subject 
comieeted with this hvanidi of science. 

Hydraulic engineering now chiefly involves tho con- 
struction of niashcs of masonry whose foundations are laid 
in the beds of rivers or in tiiat of the sea, such us the piers 
of bridges, quays, jetties, and bn*akwaters; also the forma- 
tion of artilieiul liarhours nnd docks for shipping, and locks 
at the falls on rivers or canals. In all these cases great 
precautions are ri'qiiisite to secure, the foundations and 
giv<; tho Biiperstrueturc sufiieicnt strength to resist tho 
pressure of water whicdi may find its way under or behind, 
and cause the destruction of the works. The starlings of 
the old bridges at London and Rochester were examples of 
the rude methods anciently employed in this counti7 for 
building in water. Caissons resting 011 piles driven deep 
into tile ground under the intended work are occasionally 
employed when tlie water is not very deep and tho soil 
good. But no work of magnitude <*au be considered os 
secure 'whose foundations are not laid by tho engineer in 
the ImhI of the 'water ; fur this pnrjiose tho part on which 
the construction is to be r.-iised should, if possible, be laid 
dry by inclosing it w’ithin a coffer-dam, and actually draw- 
ing off the neater by engines. 

Since in storms tho sea is driven witli violence agaidst 
any objoet before it, the stability of a wall or breakwater 
seems to require that its sca>faee should have a certain 
slope. In very deep water probably the best method of 
forming nii embankment is to allow large blocks of stone, 
with small fragments intermingled, to descend by gravity 
into the water, as in the coustructiou of the breakwaters 
at Plymouth and Portland. 

IlYDUArLic Machines. — Machinery of some kind for 
the purpose of raising water in order to drain kAes or 
marshes appears to have been introduced into Egypt at a 
very remote period, and the hydraulic machines described 
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by Vitruvius in the tentli book of his “ Architecture ” are 
sufficiently simple to allow the supposition that they had 
been invented at a very early epoch. That writer mentions 
a wheel with buckets, which took up water from a reser- 
voir on tlio ascending side of the wheel and discharged it 
on tlie opposite side, in consequence of the reversion of 
their position. He, moreover, notices a species of chain- 
pump and the spiral machine or “ screw ” of Archimedes. 
All these were intended for the same purposes, and were 
turned either by the impulse of a stream in which they 
were placed, or by men walking upon them — that is, 
probably, on the exterior circumferences of the wheels 
attached to the axles of the machines. Water-vrheels for 
grinding corn are also described by Vitnivius ; and lastly, 
the same writer gives a brief and obscure account of the 
Hydhaulic Ougak. 

Since those days hydraulic machinery has been brought 
to the state which it has now reached by many successive 
improvements. It may bo remarked, however, that on 
account of the high degree of perfection which within 
a few years past the steam-engine has attained, the 
employment of hydraulic machines for raising gi'cat quan- 
tities of water, or as iirst-motors with respect to exieiisive 
works of any kind, has of late cou&iderahly diininishcd. 
Y'd where the circumstances are favourable, as W’hen a 
supply of water for working the machine can he readily 
obtained, the latter, from being less expensive in their 
maintenance, are still jirt'ferred to the former. 

The principal hydraulic machines whicdi are in use for 
domestic or general purposes arc; of tw'o kinds : those for 
raising or moving water, as the siphon, the screw of Archi- 
medes, the hydraulic ram, and the various kinds of pumps; 
and those which use w’utcr ns a motive iiower or a means 
of transmitting power, as the hydraulic press, the hydraulic 
engine, and wheels turned by water. 

iSiphon (a Greek word), a bent tube whose anus are 
of unequal length, and by which a liquid can be decanted 
from one vessel to another without inverting or disturbing 
the one from which it is withdrawn. The shorter of the 
arms being immersed in the liquid which is to be drawn 
from a vessel or a reservoir, and the air being removed 
from the tube by suction or by means of a syringe, the 
liquid iinmediattily rises in the immersed arm in conse- 
quence of the pressure of the atmosphere on the water 
outside the tub<! ; it then passes up to the bend, driven by 
the unceasing pressure behind, and then, aided by gravity, 
it flows through tlic open orifice at the lower extremity of 
the other ai*m. This machine was probably inveiit(‘d in the 
second century jf.c., by Heron of Alexandria, wOio in the 

Spiritalia,” or Pneumatics, mentions its cm])loymcut for 
the purpose of conveying water from one valley to another 
over the intervening ground/ The flow is eontiiiuous 
because the pressure of water up the short arm is con- 
tinuous ; and there is nothing to resist it, since tho water in 
the long arm is perpetually falling away (by gravity) from 
before it. 

The Rum Siphon is an application of the siphon to 
raising water by its own weight. In fig. 1, Plate L, 
A is the intake of tho siphon, A i. c the shorter arm, 
c K the longer arm. It follows from tho description of the 
siphon given above, that if on aperture be made at the bend 
of any siphon tlie siphonous flow ceases, for the long arm 
is speedily emptied by gravity; and the rising of the water 
in the short arm, pressed upon by the outside water, because 
that in its turn is presKcd upon by tho air, is now opposed by 
the pressure of the air which enters at the orifice and passes 
up tho long arm of tho tube when this is empty. This 
pressure from before exactly neutralizes tlie pressure from 
behind, and the flow of course ceases. But in the ram 
siphon matters aro so arranged that the water shall issue 
from the top of the bend without stopping the flow. It is 
accomplished in the following ingenious manners— The 


j valve at the outflow it is arranged to s^ut upwards when 
the pressure on it ^es beyond a certain amount. It is so 
weighted that at first, to establish the siphonous flow, it 
shall remain open, but when the flow becomes rapid R closes. 
The pressure of water, unable otherwise to relieve itself, 
pushes up a valve at c. and fills or partly fills tho chamber 
K ; but in so doing it relieves tho pressure on R, which open- 
ing, tho regular flow recommences. At this moment c 
closes, retaining the water in the chamber e. A few alter- 
nations of tliis kind fill the chamber e to such a point 
that the air is seriously compressed. Now M is a pipe 
which descends nearly to tho bottom of the chamber e ; 
therefore, on the principle of Heron's fountain [see Heron] 
a !jct of water is thrown out of the pipe M by tho com- 
pressed air ; and since the alteniate closing and opening of 
the valves ii and c keep up an intermittent supply of water 
to the chamber k, the flow through M will bo continuous, 
though not very even. 

The Ilydraulic Ram is another inacliino by which a 
portion of water in motion raises another portion by its 
momentum, as shown in fig. 2, Plato I. The cun*ent 
of water (descending from some lieight, as from an 
elevattni reservoir, &,c.) flow’s strongly in tho direction 
of tho arrow ; acquiring a certain force, it closes the largo 
ball valve n, and at the same time forces open the small 
ascension valve A. and relieves itself of pressure by rushing 
into tho cistern a. But the pressure being relieved the 
ball B again drops and allows tho water to run to waste, 
till the flow’ once more acquires velocity enough to close 
the valve, when the previous chain of results again ensues. 
But the water in q, as with the ram siphon previously 
descril)ed, compresses the air in g, which returning the 
pressure from its own elasticity forces the water up tho 
lube II. The amount of work done in proportion to the 
force expended in this machine is computed at 45 per cent. 

Scre,w of ArchimedRS . — In Plate II. (figs. 4, 5) the two 
usual forms of this machine arc shown. It is either a tube 
or an inclined plane coiled spirally round a core. Tho latter 
form, has usually a tight jacket or ense, turning therefore 
with the screw ; but in a German form tho case is loose, 
and the screw turns within it. This leads to much leakage, 
usually at least one-third. The principle of the screw’ of 
Archimedes is obvious. The whole machine is tilted until 
half of any one spiral turn shows an angle below the 
horizontal lino and the otlier above it. As the screw 
turns tho water falls by gravity, but as it keeps on turning 
the screw perpetually brings beneath the water what is 
relatively to the water a lower level, but is really a point 
higher up the tube. It is a special case of tlie inclined 
plane. The German form, indeed, is very little other than 
an inclined plane which pushes the water continually before 
it — wedging it onwards, so to speak. 

The demerits of the screw of Archimedes are (1) the 
long path of tho water as against vertical lifting, and (2) 
the great weight and friction of the instrument arising 
from the w’oight of water it carries, all of which has to be 
moved at each revolution, though only one-twentieth or 
thereabouts is delivered. Another machine on a similar 
principle (the spiral pump of Wirtz) will be described later 
on under the section on Rnmpa, 

Multiply iHg-ioheiel This is a machine 

tho theory of which was worked out in the sixteenth cen- 
tury, but the first man actually to erect one was Geronimo 
Fiuugio at Rome in 1616. It is shown in fig. 6. The 
object is to raise water from a well, A, to a reservoir, r. 
The wheel, w, is 6 feet in diameter, but tlie smaller and 
concentric wheel is 2 feet only. Round the large wheel, 
w, runs a chain, w suspending the bucket, 5, in the 
manner indicated in the small figure (fig. 7). Round the 
small wheel, runs the chain, w fastened to a rod, y z, 
suspending a largo bucket, b, in the manner shown in the 
other small figure. Both buckets have a valve at bottom. 
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Now, lot tlie bucket h be full of water ; then, when the 
bucket u is also ftled, it will descend and raise the smaller 
bucket, because D is much the heavier of the two, Rut ns 
b touches the hook s it is tilted (fig. 7), and discharges its 
water into the reservoir R, and at the same moment the 
lever w, operating on the valve in b (as shown in fig. 7), 
touches the hook m, in the side of the waste pipe, and » 
is discharged of its load. But now that both are empty, 
since 6 hangs from the great wheel, it is able by its 
grcjitor leverage to drag up », which hangs from tho small 
wheel, and h descends into the spring, while b ascends 
to tho outlet. Each now fills ; h by its valve yielding to 
tho pressure of the water beneath, it by catching the stem 
of the valve a in tho outlet and raising it. The water 
pours into ii until it is heavy enough to raise h (now loaded 
also) as before, and so the process continues automatically. 
One hogshead of water falling 10 feet will by this machine 
raise very nearly one hogshead 10 feet, q is a qnadrant 
turning on the centre c, and bearing a weight, x. This 
descending (by the rackwork, c d) at the same time as b 
descends, the weight, X, swings across to the position r, 
and so diminishes tho weight on the bucket it. The object 
is to counterbalance the increase of weight which wimld 
otherwise occur by the lengthening of the chain to which 
It is attached. 

Viinips * — The common pump is a niaehino for raising 
water by the pressure of the atmosphere ; it consists of a 
cylindrical body or barrel, 
A B, from tliG lower part 
of which a lube, d, de- 
scends into the water con- 
tained in the well or 
reservoir. Tn the iutcrior 
of tlic cylinder is a mov- 
able piston, F, surrounded 
with leather in order that 
it may \w water-tight, yet 
capable of moving up and 
down with freedom. The 
piston is pel f orated, and 
the orifice is covered 
above by a valve which 
opens upwards ; a similar 
valve, K, at tho bottom 
of tho cylinder or barrel 
covers the upper extremity 
of the tube which leads to 
the well. 

The piston being raised 
by means of tho h<andlc, 
the air contained in the 
tube 1 ) tends by its 
elasticity to occupy the 
lower part of the cylinder, 
which it enters by forcing 
up the valve e; and its 
elasticity diminishes in 
consequence of its occu- 
pying a greater space than 
before. Hence the air 
exerts on tho surface of tho water witliin the tube, 
at D, less pressure tlian that which the external air exerts 
upon the water in the well ; and tho water consequently 
rises in tho tube to a certain height. Tlio valve k then 
falls over the orifice, and the piston being depressed, the 
air contained between it and the bottom of the cylinder 
will bo condensed; in which state it will force up tlic 
valve F and escape at the top of the pump. The valve f 
then falls ; and if the piston be again elevated, the water 
will rise higher in the tube i>, for the same reason as before. 
The operation of raising and depressing the piston being 
repeated a few times, tho w'ater will at length enter into 


the cylinder through tho valves e and f ; after which it 
will at each strokii of the piston be driven through the 
spout. Since the column of water in the pump is supported 
by the pressure of tho atmosphere on tho water in the well, 
it is evident that tl»e greatest height of the piston above 
the surface of that water can never exceed 83 feet ; for 
this is the height of a colnmii of water which exactly 
balances (or is of equal weight with) a column of air of 
the same diameter, and extending upwards through tho 
entire atmosphere. A coloinu of mercury is much heavier ; 
about 80 inches high of mercury is all that tlio atmosphere 
will balance. 

That which is called a Lifting-pump is frequently 
similar in construction to the common pump above de- 
scribed ; but the lower valve, e, is always below the sur- 
face of tho water in the reservoir, and so also the piston P 
when depressed to the bottom of the cylinder or barrel. 
On raising tho piston the water above it is lifted up, and 
the pressure of the external atmosphere forces the water 
of the reservoir to enter into tho cylinder through the 
valve K. Then, by successive depressions and elevations 
of the piston, the water Is at hmgth raised to the top of 
the pump, and discharged by the spout. 

The Forcing-pump (fig. 3, I'late 1.) is one in which the 

iter, when riiiscd in the barrel g ii, is driven through an 
orifice in its side by tho depression of tlio piston r, which 
is solid or without a perforation; consequently when the 
piston descends tlu* water is compressed between tlie piston 
and the valve E, which it shuts, and it escapes through the 
valve F into the side pipe q b, with a force proportionate to 
the momemtum of the descending piston. It is .also in 
general provided with an air-vesstl, into which tho water 
is forced, and w'hcnce, by the elasticity of tho condensed 
air, it is made to issue steadily through a pipe inserted 
ill tho upper extremity. For an example of converting 
unsteady motion into steady motion in exactly the converse 
way, see UvuitAULlC Ougan. 

Chain-pump . — For raising water from great depths and 
in largo quantities, elinin-pumps, us they arc called, have 
been frcqmmtly employed. In this machine a chain, car- 
rying a number of flat circular pistons, passes round a 
wheel at the tipi)er, and soiiielimes also at the lower ex- 
tremity, eaidi ]»istoii as it goes over the wheels being in 
part rceeived in llie intiTvals between tho radii. The 
wheel being put in motion, the i)istons dchcoud and enter 
from below into a baiTol on the ascending side, when, 
pushing the water before tlierri, they raise it into tho reser- 
voir, from whence it escapes by a ])ipe. Machines of this 
kind are frequently fixed in iuclined positions ; and it 
is when the inclination of tlio ban*el is about 24,.^- degrees, 
the distance of the pistons fi*0Tn one another being equal 
to their diameter, tliat the greatest quantity of water is 
raised. 

Another form of chain -pump is an endless scries of 
buckets, shown at sss in figs. 8 and 0, Plate II. Tho 
principle is the same as before, there b»jing no essential 
difterenco between these buckets and the pistons of tho 
chain-pump proper. 

Another improperly named pump is the so-called Spiral- 
jmmp of Wirtz (otherwise known as the Zurich Machine)^ 
invented by Wirtz at Zurich in 1740. It is shown in 
fig. 10, Here the large spoon or opening of tho spiral 
takes in about equal quantities of air and water alternately, 
and the elasticity of the musses of air which thus divido 
the iiinsses of water in the machine, intensified by the 
compression occobioned by the latter, powerfully assists 
its onward passage, and helps to support tho weight 
of the column of water (divided by layers of air) in tho 
ascending delivery pipe. For raising moderate quan- 
tities of water to smaU heights the machine serves well ; 
but if greater heights are attempted the coils of the spiral 
must bo increased in number, and It becomes heavy to 
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work. Dr. Young demonstrated with it at the R(jyal 
Institution to the licight of 40 feet 

JlydrauUc Press . — ^Tlic hydraulic press was invented 
hy Rramah, and is a macliino of veiy great power in 
compressing bodies or liftin|Pweights ; or, again, in draw- 
ing up trees by the roots, or piles from the beds of rivers. 
The annexed engraving gives in section the general details 
of the hydraulic press. 

A B is an iron cylinder in which works the piston, r. d. 
lA>t E he a small tube opening into the vessel a n, and 
having a valve opening inwards. Let the cavity of a it be 
filled with water, as also a part of the small tube e ; the 
pressure of a single pound applied at f to the piston-rod 


J' 


A 


small forcing-pump is shown at f. When this piston 
ascends the water rises from the cisterif into the tube of 
the pump, shown in section, a rose being fitted to the 
lower end of the tube to prevent extraneous matters from 
being drawn into the pump. When the piston F descends 
it closiis the valve of the tnbe, shown in the section, and 
compresses the water strongly against it. The water, 
tlievofore, escapes by the tube K, and is forced into the 
cylinder A «. But when the piston p rises again for the 
next stroke and the pressure is momentarily relaxed, the 
water cannot return because of the valve, shown just under 
letter a in the section. Tlie piston, c d, rises with 
irresistible force, pressed upwards by the growing mass 
of water beneath it at each stroke of the forcing-pump. 
It is essential that it should work easily, but should 
be water-tight. In the cylinder, A n, this is obtained 
by the ingenious collar of Bvauudi, a circular leutho* 
collar saturated with oil and of a semicircular section, 
like that of iin inverted letter U (H), as shown in the 
section beneath the letters c d. Manifestly the greater tlie 
pressure the tighter the collar fits. Thus the plate i* 
rises towards the fixed plate q, and hales or goods place<l 
between them receive the pressure required. This powerful 
machine is used for pressing cloth, paper, wool, hops, hay, 
cotton, &c. ; for crushing the juices from beet-root, mad- 
der, &C.; for gaining oils from linseed, rape, &c.; for bend- 
ing iron plates, testing the strength of materials, &c. In 
the form of the hydraulic ram it exerts a driving force, 
nsed largely in important launches of great ships ; or in 
another form it raises heavy weights, as tlio enormous tubes 
of the Meiiai Bridge were raised by Robert Stephenson, for 
instance. The cylinder of the largest hydraulic rmn used 
at the Meuai Straits w'as !) feet long and 22 inches in 



Hydraulic Press. 

will produce a pressure upon c n wliieh will bo to the internal diameter j it was capable of raising n weight of 
former as the area of tlie end of the piston c d to that 2U00 tons. 

of the piston F in the forcing-pump. Hydraulic Cranes^ — ^Another application of the 

If we suppose tho'diameter of the former to be 10 inclieSf same principle is to the working of powerful cranes and 
and that of the piston in the forcing-pump to he a quarter lifts, or to any machinery required intermittently, as the 
of an inch, then the proportion betw'ccn the surfaces opening of dock-gates and the like. Here the plate v (in 
of the pistons will be that of 1600 to 1 ; and on the the liydraulio press) is weighted with very heavy weights, 
principle of the equal pressure of fluids in every direction, ! and from the cylinder, A B, proceed numerous small pipes 
the force with which the piston c D is raised is to the ' to the various parts of the building where the power is to 
reristance agmnst the lower surface of that in the forcing- be applied. The cylinder is then filled by the forcing- 
pnmp in the same proportion. pump in the usual manner. When power is wanted the 

'\The action of the press is as follows:— The piston of a plate f, now enormously lieavy, crushes down the piston, 



HYDRAULICS. 


279 


HYDRAULICS. 


<? D, upon the water in A is, and drives it with gi*eat force 
throngli whichevM* of the smallGr pipes lias been opened 
into the saitahly constructed inacliine, which is situated at 
the point desired. Suppose the area of the piston, c i>, is 
4 square feet, and the load of tlio plate i* is 100 tons, the 
pressure on the water in A is would be 388*8' lbs. to the 
square inch, and it is obvious that by suitably proportioning 
the area of the pistons used in the hydraulic tnachiiies any 
required power within these limits can be obtained. 

A modification of the hydraulic press is very success- 
fully used in the manufacture of seamless tubes from 
Ijlock tin or lead. The plunger of the hydraulic press 
-descends into a cavity which it nearly tills, a thin space 
being left all round between the plunger and the cir- 
cumference of the cavity of the thickness of the intended 
tube. The metal is put into the cavity as a little disc. 
The plunger squeezing this with irresistible force, it runs 
•u]) the side of the plnngcr in a most extraordinary manner, 
and wlien the plunger lises again the iiuibhed tube, per- 
fueily smooth and polished by the pressure, is slipped fmm 
ofi* it. Such articles as artists’ oil colours, perfumery, &c., 
.are put up in these tubes. 

The Cmtrlfugnl Pump is a development of the principle 
often employed in fans for creating currents of air. A 
section showing the principle upon whieii sucli machines 
are constructed is hero given. The .ajiparatus consists of 
a cylindrical easing, wdthiii which a propcllor, n o, rotates, 
bearing blades of a suitable curve. The water enters 
tlirough the middle of the casing, at c in tho figure, is 



«anght by the blades, whirled round, and flies off tangen 
tially by tlie centrifugal force it acquires along the outlet, f. 
A partial vacuum being thus created in tho feed-pipe, a, 
the supply of water is kept up by tho effects of atmospheric 
pressure, as in the common pump. 

Water Wheel *, — ^Watermaybe made to act os a moving 
wer against wheels by its weight, its momentum, or by 
th combined. In the first case the wheel is provided 
with a number of buckets ortrouglis, into which the watei 
is received near the level of tho axle of the wheel; tho 
vessels thus filled becoming heavier than those on the other 
•side, tho wheel is made to revolve by that excess of weight 
merely. But if the water fall into tho troughs from a 
channel on a level with the top of the wheel, or at least 
above the axle, the wheel will revolve both by the weight 
and by the momentum which the water acquires by its fall 
This is colled an overshot wheel. (See Plato IIL,fig. 11.) 
Again, if the lower part of the wheel be placed in a 
atreain of water which is made to act on float-boards fixed 
on the circumference, the machine receives tlie name of an 


ndenhoi wheel (figs. 12 and 18). Lastly, when the wheel 
is placed in a sort of channel or race, as it is called, whif!ii 
is formed between two projections of masoniy below tlm 
bed of the upper portion of ^e stream, and so as to coincide 
very nearly with the lower a|||drant of tho wheers cirenrn- 
lerence on that side, the waW descending from the stream 
upon fioat-boards or troughs, and thus acting both by its 
momentum and weight, the machine is called a breast^ 
wheel (fig. 14). Tho breast -wheel unites in some measure 
the advantages of both the others. 

Many contrivances have been adopted for enabling tho 
tronghs of an overshot wheel to retain, during their descent, 
ns much us possible of the water which, by entei-ing into 
them, causes tlu* wheel to revolve; as, for instance, making 
the side of each trough with threo boards parallel to the 
axle of the wheel, that which is nearest to the sole or con- 
vex surface of the wheel having its breadth in the direction 
of the radii and equal to half tho intcn’^al between the 
tronghs, which is usually about onc-fortietb of the circum- 
ference of tlic wlieol, and the two other boards making a 
cry obtuse angle with one another, the upper edge of tho 
third being ratlier .‘ibove (he lowest boanl in the next higher 
trough. tSmeaton considered tliat in small works tho rim 
^f an overshot wheel should have a velocity of about 3 feet 
jier seeoiid only ; but in large works it may bo greater. 
He estimates the greatest quantity of work performed at 
about two- thirds of the jiower exjiended. Weight of water 
aperture, and diauu ter being similar, the pow'er of an over- 
.liot wheel exc-eeds that of an undershot as 13 to 6 nearly. 
The greatest efteet is got from an overshot wheel when the 
Ji,ameter of the wlieel is two-thirds the heiglit of the water 
above the lowest point of the wheel. 

The tlicory of undershot wheels is veiy imperfectly 
known ; but it seems, from the experiments of De Parcieux 
and Bossut, that a sensible advantage is gained by inclining 
the fiunt -boards to the produced radii of tho wheel at an 
angle of about 20 degrees, each bf>ard when at the lowest 
place having its edge turned towards the upper part of tho 
stream. Such inclination will cause the w’atcr to accumu- 
late along th(‘ float, and thus act by its weight as well ns its 
pressure; the floats hlionld consequently bo rather broader 
than the depth of the cairrent of water which they intercept. 
If a stream of water, r. a ^see Phate 111., fig. 13), impinge 
on the float-boards of an undershot wheel, w ii, and escape 
from it the very instant after it has made its impact at 
E F c tho quantity of water which actually impinges wiR 
he to the wliolo quantity which passes by it in a given 
time as the dillercnce between the velocities of the water 
and w'hecl to the absolute velocity of the water. All tlie 
water does not touch the wheel — for observe tho section 
i> i£. When the float F has arrived at c, let d k, which 
moves faster than the wheel, occupy the position f c, it has 
therefore no effect on tho float F, which is now emerging, 
nor has it any on the float e, whicli it has already passed. 
If the velocity of the water bo unaltered, the effect will vary 
as the quantity of water expended. It has been determined 
by experiment that tlic eirect of the wheel is the greatest 
when its velocity is about half the velocity of the streajm. 

A horizontal wheel differs in no respect from an wnder- 
shot^ except in its being placed horizontally instead of ver- 
tically. Horizontal water-wheels as such arc, however, not 
now used. They Imvc developed into the turbine^ a hori- 
zontal wheel whicli is entirely submerged at tho base of 
iho column of water supplying it, though some variotiea 
act equally w’ell in any part of tho column, provided they 
have an escape pipe entirely filled by tho falling water. 
The most important advantage of turbines over tiie older 
forms of wheels is their greater velocity, which is due to 
tlicir generally smaller size. One form of turbine is shown 
in figs. 15 and 16, the former being a plan and the latter 
a section of Foui ncyron’s turbine. It consists of a fixed 
control cylinder, a a, which forms the inlet pipe. It ia 
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closed at the bottom, but has an annular opening extend- 
ing round its entire circumference, by which the water can 
escape laterally, and its direction is governed by a series of 
curved partitions or guides, shown in the plan. The wheel 
h h suri'ounds this opening, dto buckets consist of a series 
of partitions curved in tbe merse direction to the guides, 
so as to ciitcli the water os it leaves the latter. After 
setting the wheel, which turns on the pivot c, in motion, 
the water makes its escape by the openings in its cir- 
cumference, its reaction, as in Barksu’s Mit.t., tending to 
aid the rotation. This turbine is frequently worked under 
the surface of the escaping water, in order to utilize the 
entire available fall, and It has a contrivance by which the 
amount of water used, and consequently the power of the 
turbine, can be regulated. This, as shown in fig. IG, con- 
sists of a sliding portion of tbe cylinder a a, which can bo 
raised and lowered from above, thus increasing or dimin- 
ishing the aperture by which water is 8n])p1icd to tlic wheel 
h 6. The vertical axis d rises through a tube in the cylin- 
der and communicates tbe motion of the wheel to suitable 
gearing. Various forms of turliino exist, differing chiefly 
in the mode in which water is supplied to the wJiecl. A 
good turbine will utilize from 75 to ><8 per cent, of the, 

I)owcr of the water-flow. In the best forms of overshot 

and breast-wheels 6.5 to 75 per cent, is utilized, and in 
tiiidor.shut wheels only 25 to 33 per cent. 

JJf/drnvHc Enpine, — Tlioro ar<* as many fonns of the 
water-engine as of the stationary steam-engine. Jlydnuilic 

locoinotives, from tho 
flllil!!!!MI»lll"nilfF'u'*!illii'!!!M nature tho case, 

M I j i 1 1 mj t.m .. r ..a - , i i rir . T:r ., r; , are manifestly Impos- 

Bible. All hydraulic 

' engines rest on tho 

same fundamental yirin- 
ciple. ^^'o may take 
any one for an ex- 
ample; ; fen- instance, tho 
useful little engine used 
for driving organ bel- 
lows and small nia- 
chines, us sewing ma- 
chines, folding inaehincs 
&c. A is tho cylin- 
der, with ports the 
same as in a steam- 
engine cylinder, li being 
the inlet ports and 
the exhaust. d is a 
common slide v;ilve, 
w'orking over tho face 
of these ports, and 
moved by its attach- 
ment to u small double 
piston, 1 *;, working in 
two small cylinders, 
]*'. in the ends of the 
valve box, c. ii is the 
W'atcr main. The pis- 
tons, JO, are moved by 
tJie water pi-essurc, 
which is let into and 
out of tJieir cylinders 
filtcruately by a small 
four-way cock, i (iu 
Plan) ; this cock Is 
moved by a lever, j, 
and a rod, K, which is 
attached to an min on the piston rod ; the rod is fitted 
with set nuts or tappets for adjusting the action of the 
four-way cock. In the outlet port of tlio four-way cock 
is a set screw, i., by which the area of the passage of that 
port can be diminished, and the water retarded to any 



Hydranllc Engine nsedasan Organ 
Ulowcr—- .Side F3evation, showing 
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desired extent in its escape from the cylinders, F, and 
thus the motion of tbe valve, d, regetCated. o is the 
attachment to the feeder. 

On the water main, H, is a large ordinary stopcock, m, 
to whicli is attached a lever, n, and rod, b, connected to 
the reservoir of wind, r, supplied by the bellows, at such 
a ])OBition that when the reservoir collapses by tbe exhaus- 
tion of the air, the cock, m, is opened by the weight, R, 
and the engine is sed in motion, at once sending more 
wind into the reservoir. 

The illustrations show in various sections the normal 
position of the engine when the water is turned on and 
the wind reservoir full of wind ; the engine then moves 



Vertical Fcction through tho Vertical Section through 
Cylinder. tho Valve Chest. 

only at an extremity slow speed, sufficient to supply tho 
leakage of wind tlu'ough the material of the wind reservoir. 
The moment wind is iibstractecl from tho reservoir, its de- 
pression opens the cock, m, and the engine is set in motion 
with a speed proportioned to tho amount of tho exhaustion. 
Thus tho supply of wind is always in exact proportion to 
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tho demand, and overblowing and unsteadiness, a.s in hand 
blowing, are entirely prevented. 

Hydraulic Clock or Clepsydra . — In tbe article Clep- 
8YDUA the measurement of time by the dripping of water 
from a graduated jar is spoken of. But later times 
saw much more accurate clepsydras^ some of which were 
really elaborate pieces of mechanism. In Plate IV. some 
varieties of these hydraulic chicks are given, so that a 
brief description of the figures will be all tliat Is necessary. 
Fig. 17 is the ancient Greek clepsydra as improved by 
Otesibius of Alexandria, a is tlie reservoir, kept con- 
tinually supplied. From a the water passes by the tube 
B to tho drum M n. Concentric with m n is the inner 
movalilo drum, o i> i., resting on tho hollow spindle f, 
which turns in the hole G. The inner drum is drawn 
forward in tbe figure to show the groove a 6, which is 
observed to be tapering; in its present position it is much 
wider at the top than the bottom. The water passes from 
MN, through an aperture at the top, into the, inner 
dnun o ]> L. ; but as the apertures of the latter vary iu size 
with the vai 7 iiig width of the groove a ft, the quantity of 
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water admitted to o i> L varies. Wlien the sun is in Capri- 
corn and the dalj^s are lon^, o i) l is turned on its axis till 
the day index, L, points to Capricorn; this brinpi the 
largest of all the twelve upertnrcs beneath the orifice in 
M N, and mach water is admitted during the days of that 
month. The water, its How being thus regulated, passes 
from o D L through f and through o into a pipe which 
discharges itself into ii by the conduit, x. The level of the 
water in it, as it rises, carries up with it the float, i, and 
this permits the spindle, p, to be turned round by the pull 
of the weight, k. The spindle, p, carries the hand of the 
clock. Once a month the drum, o d t., must be turned, 
and the day index made to point to the proper zodiacal 
sign ; the length of the hour during the day then niters, 
and remains at its new length throughout the month. 
Every day at sunset the night index, i>, must be brought 
round to the sign of the mouth, thus exactly reversing the 
flow, short day-hours necessitating long uight-hours, and vice 
verm ; and every morning at sunrise the day index must 
be set at its proper placo again. Thus day and night are 
each divided equally into twelve hours, according to the 
Egyptian method of reckoning time. 

A more modern arrangement is shown in fig. 1 8. Here 
a dmiii, K, turns on its own axis, a b, and thus unwinds 
tiie cords, A o, b h. Tiic ends of the axis point to the 
Jiours marked on the frame. A simple arrangement of a 
reversed coil, with a bucket used us a counterweight, f, 
easily renders it possible to r(‘gnlatc the speed of the clock. 
It is easy also to show tJie hour on a dial at the top of the 
frame by a cord, c </, wound round Ujc spiudie of the dial 
and pulled by the counterweight, v, 'riie cause of the slow 
rotation of the drum is shown by the section at lig. 10; n 
gives the lino of the sujiporting eords, which arc simply 
wound round the axis, and not fastened to it. It might bo 
supposed that the drum thus being supported by curds, 
always necessarily on one side of its c<5ntro of gravity, 
would rapidly run round and descend. But the inside of 
the dinim, as shown, is partially divided into compartments 
by the partitions o ii A, &c., nil tangential to the small 
dotted circle in the middle. A certain quantity of distilled 
water is introduced and the dnim closed. The water tries 
to fall, but can only pass gradually from one compartment 
to the next by a very small aperture, as at k i, &c. The 
drum therefore rotates slowly from left to right as the 
water leaves k i, and passing into i ii drags it down by 
the force of gravity, and so trickles on into ir G, &c. Simply 
rotating the drum by hand in the opposite direction winds 
np the cluck and coils the cords, a a, n 6, thus bringing the 
drum up to the begiimiiig of a new career. In this form 
the twenty-four hours of day and night are all made equal 
to each other. 

IJamilton's Clepsydra^ described by its inventor, the 
Honourable Charles Hamilton, in vol. xliv. of the Philo-’ 
sophiaal TraiiaactioHs of the Royal Society, is an exceed- 
ingly ingenious piece of mechanism, acting by five siphons 
and two balances. The upper part of the case is shown in 
the plate at hg. 20, but the lower part of the case is removed 
that the mechanism may be seen. A long siphon, J, brings 
water from a reservoir into tlie trough, s which oscillates 
on the centre, k, in the maimer of a hydraulic pendulum. 
Hence the water flows into cither A ti or c r>, according to 
the direction in which $ t is sloping at the time. A b and c D 
are cylinders fastened to the cose. Let the water be flow- 
ing into A B, ns in the figure, it will rise and bring up the 
column of wood, aft, with it, so that the chain,/, is dragged 
round the pulley, ft, by the counterpoise F, and the barre' 
i turns, carrying the hands of the dial with it. But soon 
the water will rise so high as to fill the short arm of the 
siphon, f, which dips down into A b. The siphonous flow 
will at once begin, and A d will be speedily emptied, the 
water passing into the bucket n (just as in the flgure c d 
is being emptied by Its siphon, w, into the bucket o'). But 


this will cause the bucket, », to grow heavy and therefere 
to fall, for it is Bxed on one arm of a balance poised at p. 
In falling, n pulls the cord x attached to it, whicli, passing 
upwards and round a pulley to the trough « consequently 
causes the end s of that troiigh to be raised, and the end t 
to bo depressed. This therefore diverts the flow of water 
into the cylinder cd, and the wooden column, erf, begins to 
rise. The vessels n and o arc emptied from time to time 
by the small siphons q and r, which begin to act directly 
the water in the vessel rises level with their bond. Tho 
vessel n, thus emptied, is shown in the figure as being 
raised by its fellow, o, which has become sufficiently heavy 
to outweigh it. Kacli lialf of tho apparatus carries on the 
work by turns, and two ratchet-wheels, one of which is 
shown at ft, provide that all the work shall tell only in 
one discction ; for when tho pulleys reverse their motion to 
allow one of tho wooden columns, a c, to descend into the 
cylinder A b or c d, as the case may be, their corresponding 
catch slides harmlessly over its ratchet on tho barrel. 

HY'DRIDES are compounds of metals, alcohol, or 
organic acid radicles witli hydrogen, as hydride of coppei 
(CiioII), hydride of methyl or marsh gas (CH^H), hydrido 
of phenyl or henzonijfCfiHsH). 

HYDRIOD'ICor lODHY'DRXC ACID. SoeIoi>iNr:. 

HYDROBEN'ZAMZDE, or TRIBEN'ZYLENE 
DIAMIDE, is obtained by the action of ammonia on 
hitter almond oil or hydride of benzoyl. When tlicso 
liquids are left in contaet in tho eold fur several days this 
substance crystallizes out in fine crystals, which melt at 
110" C. (2;i0" Fahr.) The formula is C.j]Hj(,N.j. It is 
solubh‘ in alcohol ami ether, but insoluble in water. It is 
inflammable, burning with an *)d(»ur of almonds. With 
chlorine it forms a clilorido of hydrobenzamldc, which is a 
yellow liquid having the formula CgilliaNgCl^ It is de- 
composed by water ; by heating to 180" C. (356" Falir.) it 
foniis chloro-liydrobenzamide (OgiH ,701X5), a colourless 
licavy liquid, also dec-oin posed by water. 

HYDROBER'BERZNE is obtained by tho action of 
hydrogen on berhurine. It is a base, crystallizing from 
alcohol in colourless nc(*dles, and has the formula of ber- 
berinc with two atoms of hydrogen, C00H21NO4. It forms 
with acids a number of well-delincd crystalline salts, tho 
best known being the sulphates, nitrates, and hydrochloratos. 

BYDROBRO'MIC or BROMHY'DRZC ACID. 
JScc Bjiominf. 

HYDROCARRONS, a very largo series of bodies 
containing hydrogen and carbon only. These compounds 
o<xur ill great variety in the products of destructive dis- 
til latifin of organic mutter, especially in that of coal — the 
hydrocarbons produced depending on tho temperature em- 
ployed, tho paraffin series being obtained at a low tempera- 
ture, and the benzoic and naphthalene scries at a high lein- 
' perature. Some of the hydrocarbons, sucli as ethylene (CoU 4), 
are called olefines, from the property of forming oily liquids 
with chlorine, bromine, and iodine, as Dutch liquid from 
Etii Y LKX K (C0H4CI2). These olefines combine wdth strong 
sulphuric acid. Another class are the camphincs or tore- 
bines, found in many plants, as oil of turpentine (CioH|g). 
Some, as ae-etylcne (C5II3), have been obtained directly from 
tho elements, and from this hydrocarbon, thus obtained 
from inorganic materials, Bertliollet produced alcohol, and 
built up step by step many other organic compounds. The 
hydrocarbons are described under their respective natnes. 

" HYDROCARBOXYLIC ACID. Three acids having 
this name, are obtained from curboxide of potassium, tho 
black substiinee left in tho retort in tlie manufacture of 
metallic potassiuin. Treated with hydrochloric acid it 
yields tri hydrocarboxyl ic acid (Cj^oHioOio) in white crys- 
talline needles. If alcohol bo present, dihydrocarboxylic 
acid (CujIIbOio) is obtained in black crystalline needles ; if 
access of air be permitted, hydrocarhoxylio acid 
is obtained in red crystals. The two former acids arc soluble 



HYDROCABOTIN. 


282 


HYDROCOTYLE, 


in water; the latter is decomponed by water, but soluble In 
alcoliol. 

HYDROCAR^OTZN is a substaneo obtained from the 
common carrot (i^atectia carota)^ natural order Umbclliforffi. 
It is obtained in largo colourless crystals. It is soluble in 
otlior and alcohol, but insoluble in water. It melts at 
12()'' C. (250® Fttlir.), and combines with chlorine and 
broiniuc. 

HY'DBOCSUC (Gr. water ; and l-ale, a tumour), 

a medical tenn for a swolling produced by a collection of 
watery fluid in connection with the testicle or spermatic 
cord. . It occurs usually in the shape of an oval or pear- 
shaped enlargement, which fluctuates wdien pressed, has a 
smooth even sui'faco, and is generally neither tender nor 
painful. It is a chronic disease, and though it occtxrs at 
all periods of life it is most common about or beyond 
middle age. Sometimes it results from acute inflammation, 
but more often there is no apparent local canst'. The 
tntatmeni of hydrocele is either palliative or radical. Pallia- 
tive treatment consists in the evacuation of the fluid by 
tapping, which affords temporaiy relief, hut the swelling 
usually returns within two or throe montlis after the opera- 
tion. Radical or curative treatment consists in exciting 
Bucli active inflammation of the opposite surfaces of the 
tunica vaginalis os may produce their adhesion and tho 
obliteration of the cavity. This is usually eflcctcd by the 
injection of a stimulating fluid, usually the tincture of 
iodine, into tlic sac, an operation which rarely fails to cuie 
tlie disease. 

HYDROCEPH'AX.US (Or. hudor^ water; and l'ephnlt\ 
head), water in the head, is a name applied to two distinct 
diseases nearly peculiar to infancy and childhood, which are 
distinguished as the acute and the chronie. 

Acute Ilt/drocephalusy or more properly Tuherculnr 
JUfcuinffitis^ is a most frequent and fatal disease of the 
early stjiges of life. It occurs most commonly between 
the first and the eighth year. The child is frequently ill 
for several days before the inllainmatory symptoms become 
evident ; it is liable to momentary gidfHnc.ss while moving 
quickly, i.s fretful and nervous, and its rest is disturbed ; 
it loses its apjKstitc, its bowels are costive and the motions 
oflensive. The eyes become heavy, the face pale, the 
features devoid of animation, and the child complains of 
lieaviuesH of tho head. The symptoms more surely indi - 
caiive of the disease are mure intense pain in the liead, to 
which the child constantly carries its hand ; intolerance of 
light, sound, and motion ; disturbed sleep, with grinding 
of tho teeth, the child frequently waking with a scream ; 
the pulse is slow and irregular. The appetite is lost, the 
evacuations from the bowels arc unhealthy, and vomiting 
ensues. The abdomen, if ])reviouslv distended, now fulls 
in, and becomes quite flat. Stupor, interrupted by screams, 
follows. After tjiesc symptoms have continued for some 
hours or days, tliere will sometimes bo a tem])orary re- 
covery of sense ; but Un.- promising state is soon interrupted 
by convulsions, complete loss of sight and hearing, and 
inability to swallow; the extremities become cold, and 
death follows. 

The treatment must vai^ in the different stages of the 
disease, hut will generally consist in endeavouring to subdue 
inflammatory action, in removing any causes which may, 
directly or indirectly, keep up irritation of the brain ; and 
lastly, ill tho later stages, in supporting ilie strength of the 
systcrii. 

Chronic Hydrocephalus , — The disease to which Ibis 
nainc is applied is correctly denominated water in the head, 
being always accompanied with a considerable collection of 
watery fluid in the cavity of the head, sometimes within 
the membranes of the biviin only and exterior to the organ 
itself, hut more frequently in the ventricles or cavities of 
the cerebral hemispheres, which are then distended in the 
form of a sac. Tho quantity of fluid is sometimes so great 


ns to cause an increased size of the sknll, amounting to 
great deformity. The disease generaHytarises before or 
very soon after birth; and the cranial bones not being 
completely ossified at tho time of its commencement, they 
become separated to a distance from each other, and tho 
snturos remain open for a long period. When the disease 
comes on after birth, its early progress is very insidious. 
In the majority of cases very little can be effected by 
medical treatment. 

HY'DROCHARXD'SJB, a small order of plants in- 
habiting ditches, lakes, and rivers in various ports of tlie 
world. None of the species are of any known use, except 
the ValUamria alttrinfolia of India, which is used for the 
purpose of conveying water mechanically to sugar in tho 
process of refining it. 

Hydrocharidom belongs to the series Microspennie of 
the monocotyledons. It is characterized by tlie following 
particulars: — ^Tho flowers are regular and generally uni- 
sexual ; the perianth is in two scries, the outer calyx-like, 
and the inner more* or less potaloid. Tho number of the 
siaineus is three, six, or nine, rarely more nmnorous ; the 
ovary is inferior, one-cellt‘d, with three to six parietal 
placentas, which sometimes meet in the centre of the ovary ; 
the seeds are numerous and very small; the embryo is 
conformable to the seed. 

The chief genera are Vallisncria, Ilydroeharis, Stratiotes, 
Thalassia, and Elodeiu Tho genus Anaoiiari.s has been 
lately placed by Bcntham and J looker under Klodea; one 
species is tho water-weed, introduced accidentally from 
America, wliich has proved so great a pest in our canals 
and rivers. Ilydroeharis morsus-ranm (the frog-bit) is 
one of tho best plants for cultivation in the fresh-water 
aqnarium. Stratiotes nloidcs (the water-soldier) is like a 
miniature American aloe in appearance ; caution must la* 
exercised in introducing it into ornamental waters, as it 
incTcases very rapidly. VaUisnerin spiralis is remarkable 
for its spiral flower-stalk, which enables it to accommodate 
itself to the depth of tho stream in which it floats, so as to 
keep its flowers above tho water. 

HYDROCHLOR'XC,CHLORKYDRXC,oraiURl* 
AT'XC ACXD. See Cht.oi;inf.. 

HYDROCHRYS'AMXDE is obtained from chrysam- 
raic acid by the action of a reducing agent. It is a dichroic 
substance, crystallizing in needles, blue hy transmitted and 
red by reflected light ; the vapour given off on heating Is 
violet. It is insoluble in water, and only dissolves slightly 
in boiling alcohol to a pale bine solution. Sulphuric acid 
dissolves it, the solution being precipitated hy water, which 
throws it down as a blue precipitate. It dissolves in 
alkalies and nlkoline carbonates with a fine blue colour, 
and these solutions are precipitated by acids. The formula 
is C 7 HflNsjO;j. 

HYDROCXN^NAMXDE or CXNNKY'DRABnDX 

is obtained from hydride of cinnamyle, or oil of cinnamon, 
by the action of ammonia. It crystallizes in prisms. It is 
a fusible componnd, insoluble in water, but soluble in alcohol 
and ether. The formula is C^H^N. 

HYIXROCOT YXiB, a genus of plants belonging to 
the order Umbki.lifkkac. Upwards of ninety species 
of plants have been referred to this genus. Jlydroeotyle 
vulyaris is a native of Great Britain and throughout nearly 
tho whole of Europe, in marshy, boggy places,, and on the 
margins of rivulets on a peat soil. This plant is commonly 
called Pennywort, on account of its leaves lying flat on the 
gi’ound and having tho size and fonn of a piece of wney. 
The notion that it produces disease in animals feeding on 
it is incorrect ; but it occurs in damp places, whore animals 
that feed are likely to bo attacked with rot and other dis- 
eases. [See Liver-fluke.] Hydrocotyh athtica is a 
native of India, Java, &c. On the Malabar coast it is used 
as a remedy for leprosy, and no donbt it is of valne in skin 
diseases, both as an internal and as a local remedy. The 
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leaves, which are bitter, arc toasted by the natives, and 
given in infusioiyian fevers. 

HYl>ROCy AN W ACID, Prussic Acid, or Cyanide 
of Hydrogen. This well-known highly poisonous acid is 
described under the article Cyanides. 

HYDRODYKAM'ZCS. Under this word are usually 
comprehended the conditions of equilibrium and of motion 
in non-elastic fluids, with the resistances which they oppose 
to bodies moving in them. The subject consists chiefly 
in investigating by mathematical reasoning, or in showing 
from ob8er\*ation and experiment, the laws relating to the 
discharge of fluids through orifices and tubes in vessels or 
reservoirs, and to their motions in canals or rivers. 

Concerning the laws of the motions of fluids as they 
were known to the ancients, little can be said ; the only 
notice of this branch of science, oven in the timo of tho 
Itoman ICmpiro, is contained in the treatise “ De Aqusuduc- 
tibus,” which w'as wnnposetl by Froiitinus in tho reign of 
Nerva or Trajan. Kven at the end of the sixteenth cen- 
tury, the cause of tho ascent of water in pumps was little 
known. Galileo could give no better reason for it than 
that it W'as caused by an attraction which he supposed the 
piston exercised on the water ; and wo are indebted to bis 
I>upil Torricelli fur the discovery that the rise of the water 
is owing to the pressure of tlie atmosphere on the general 
body of water in the well in wljich the pamp is immersed. 

The “IVincipia” of Newton contains (lib. ii. sec. 7) a 
series of propositions concerning the motions of fluids, with 
investigations of the resistance made by fluids to bodies 
moving in them ; and it may be said that his theory forms 
tho groundwork of all our knowledge concerning that 
subject. 

Daniel IJemoulli (in 17118) was the first who applied the 
higher branehes of mathematical analysis in the investiga- 
tion of general equations relating to the pro1)lom8 of hydro- 
dynamics, and D’Alembert in 1744 still farther extended 
the study. Tho rcsearclies of Euler, I.agi’ange, l^placc, 
and other continental mathematicians, have since enii- 
tributed greatly to establish the principles of the science on 
an analytical basis. The laws of tho motions of fluids in 
canals and rivers were, with every possible precaution to 
insure accuracy, determined experimentally by the Abbe 
ilossnt in 1771, and by tho Chevalier Du Iluat in 178G. 

In investigating tlie circumstances attending tho dis- 
charge of fluids through orifices, it is usual to suppose tin* 


A A' 



fluid to be divided into an infinite number of indefinitely 
thin laminm perpendicular to the axis, a b, of the vessel 
in which it is contained, and that in tho descent of the 
fluid these linninie preservo their parallelism till they come 
near the orifice, when they assume the shape of a funnel, 
about which the fluid is stagnant. Let the vessel bo 
cylindrical or prismaticul, in a vertical inisition, and have 


an orifice at b. Now, if p // q be the edge of such a 
lamina, its area perpendicular to the axis being represented 
by a, and if a' be the area of the orifice B ; also, if g express 
the force of gravity, k the height A B, and u the velocity 
of a particle of fluid at the orifice; then the relation 
between the velocity, u, and tho height, may be found 
from the equation 

//S 

0 = Jf® — — + ju9. 

Here x is the distance from a iopp^ q q\ Whefl a; = 0 
then thq equation becomes 

or considering the orifice as infinitely small, so that a' and 
the whole first term of the second member vanishes, wo 
have 0 = — whence 2gh, 

Now (fh expresses the 'weight of a prism of fluid having 
unity fur the area of its base, and whose height is h ; and 
this is the pressure of the fluid against a small orifice at 
the bottom of the vessel ; but while the height, /i, is the 
same, the pressure is the same whatever bo the position or 
inclination of tljo orifice ; therefore ^ 2gh will express 
the velocity at tiie same depth, whether the orifice bo at 
the bottom or side of the vessel. Hy tho theory of forces 
this is equal to the velocity acquired by a body in descend- 
ing by giavity througli a height, //, equal to that of tho 
column of fluid, the orifice Icing infinitely small. 

It may he eoiieluded from the above value of u that tho 
velocity of a fluid, spouting upwards through an orifice in 
a ve.sK‘1, would cause it to ascend to tho level of the upper 
surface of that in tlie vessel, if the resistance of the air 
were abstracted. Tliis is excmjdified in fountain-jets, &c. 

It follows also that the velocities of spouting fluids, at 
diflerent depths below the uj>]>er surface, are proportional 
to the square roots of the depths ; so that if two equally sised 
holes .are bitnated, one a foot and the otJuT 4 feet below 
the top of a full cistf'ni, the jet of water from the lower 
hole will he ns ^ 4 to \/ 1, that is, will be twice as violent 
ns that from tlie upper hole. Therefore the quantities of 
fluids discharged in equal times at diflerent depths in th <3 
vessel, the latter being constnntly full, are to ono another 
in a ratio compounded of tlie areas of tho orifices and tho 
.square roots of tho depths; and the quantity of water 
which would ho discharged in a given timo, f, through an 
orifice, rr, in a vessel kept constantly full at the height, /d, 
is expressed by a't ^ 2gh, 

The velocity w or 'Ugh expresses the length of a 
cylinder of 'water which would flow through tho orifice in 
one second ; consequently the time of discharging from a 
cylindrical or prismatienl vessel, tho arcaof whose base is a 
and whose height is n quantity of water equal to that 
which tJio vessel will contain, the latter being, however, 
kept full during all the time that the water is flowing, will 
bo found by m.'iking ah equal to a't/ij 2ghi whence t (the 

time required) = ^ A.. Tlio x’aluo of g is 32*167 

o' 2g 

feet or .S8G indies; and in theso values of u and t it is 
evident that the areas and height must 1)0 of the same 
denomination as g» 

When a vessel is siiflered to discharge itself gradually, 
the velocity of tho effluent 'U'ater diminishes continually ; 
and if the vessel bo an upright cyUiider or prism, the time 
in whicli the vessel would he completely emptied will be 
found to be double the timo in which a like quantity of 
water would run out if the vessel were kept fulL 

Next, if it were required to determine the quantify of 
water wliich would flow through an orifice of finite magni- 
tude when cut in tho vertical side of the vessel, which is 
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k(*pt constantly full, it must be observed that Uie velocity | 
of the effluent fluid at different points in the depth of the 
orifice varies os the square root of the distance of the point 
from the upper surface. Now let A n (= A) in the figure 
he the vertical height of the water in a vessel in one side 
of which is formed the orifice whose axis is c: n 
and let the inten^al between the parallel lines m n repre- 
sent a vertical section through an indefinitely thin lamina 
of the effluent watei*. Then, if the orifice were rectangular, 
and its breadth were represented by 6, the quantity of 
fluid discharged through the orifice in the time t would be 

%bt^Zg(h^-h% 

and if the orifice extended from the bottom to the top of 
the vessel, having then A' 0, the expression would ho 

V ® rectangular orifice of the same form 

and magnitude were situated at the hottum n, with its 
longer side (==A) horizontal, Ihe breadth b beiiig very 
binall in this, and also in the preceding ruse, the quantity 
discharged in the same time /, tlic velocity of the effluent 
water being now equal in every part of the orifice, and 
being that which is due to the whole lieiglit, A, would be 

expressed by ht tsj "I'lm discharge found above is 

manifestly equal to two-thirds of this quantity. 

In the second book of the ‘‘ rrineijiiu,” Newton shows 
that iimiiy of the particles of w.ater, previously to issuing 
from an orifice in a vessel, converge towards the orifice 
in every direction; so that after passing it they form a 
stream of diminished bread! 1j, which he called the vena 
fumtrarta. By careful measurement he found the diameter 
of the latter and that of the orifice to he to one another in 
the ratio of 21 to 25 ; and lie infers thnt the velocity in 
the contracted stream must bo to that at the orifice in- 
versely as the squares of those mimbers, that is, nearly as 
\/ 2 to 1. Hence, finding from experunent that the velo- 
city in the said stream was equal to that wdiieli a body 
would acquire by falling through the wliole lieight of the 
fluid column in the vessel, lie conclud(*s that the mean 
velocity in the orifice must bo that which is due to half the 
height of the same column. In practice, when water is 
made to fiow through a small orifice in a thin plate, it is 
found that the theoretical quantity is always exceeded. 
The actual quantity discharged in the time t may always 
be represented with suflicieiit accuracy by the exi)resHiuii 
0*62 at the area of the orifice being expressed by a. 

The results of experiments tend to show that wdicn the 
height of a head of water in a vessel and the diameter of 
an orifice in its base or side arc given, the discharge of 
water through an afJjutnf/e (by w'hieh wi iters on hydro- 
dynamics moan a short tube inserted in tlu* orifice), if the 
length of the adjutage does not exceed tliree or four times 
its diameter, is to that through tlie simple orifice ncailyiu 
the ratio of 12 to 11 ; and it is oh.si r\eii that, with a given 
diameter at its furthest extremity, the tube, which is formed 
to coincide as nearly as possible with I lie natural figure of 
the vena coutracta^ affords the greatest discharge. The 
flow of water from an orifice in the side of a properly 
balanced vessel may be made to produce motion, as in 
Baukku's Mill, elsewhere described. Rockets fly and 
Catherine wheels turn by the same principle. 

The passage of water through long pipes is greatly 
retarded by adhesion and friction in the interior, hy the 
resistance experienced where bends take place, and by the 
disengagement of air. The general rules deduced from 
the experiments of Abbd Bossut at Mezihres, in 1799, are 
— that the discharges in given times, with pipes of the 
same length and with the same head of water, are propor- 
tional to the squares of the diameters ; and when the dia- 
meters are equal, the discharges are inversely proportional 


to the squoi'e roots of the lengths of the pipes. A pipe 
whose length was GOO fathoms, and wliwh was 12 inches 
in diameter, when the head of water was 12 feet, afforded 
a discliarge amounting to about |a tenth — and a pipe of 
equal diameter, wliose length was 2840 fathoms, when the 
head of water was 20 feet, discharged only a nineteenth — of 
that which would have been obtained from a simple orifice. 

If the water of a river experienced no resistance from 
the sides and bed, its motion would go on continually 
accelerating from its source to its month, like a solid body 
falling by the action of p-avity; and the consequences 
would be, that besides the destruction ensuing from tlie 
violence of the tun'ents in the lower lands, the moisture 
would be drawn from the soils in the upper regions, which 
would thus become incapable of supporting vcgotuhle and 
animal life. The adherence of the particles of water to 
each other, and the friction against the beds, produce a 
resistance which increases with the velocity of the current, 
and iKtcomes at length equal to the accelerative force of 
tlie descent ; and then n uniform motion is established. 

But when a current is in a state of equilibrium, the 
velocities in different transverse sections of the river may 
bo very unequal, on account of the variations in the areas 
of those sections, through all of which the same quantity 
must flow in tho same time, since otherwise the equili- 
brium of the river would not bo permanent. It follows 
that the products cf tho areas of the sections multiplied 
by tho velociLies m each must be equal to eacli other, and 
that the velocities in different sections must bo inversely 
proportional to the areas of those sections. 

The mean velocity of water in a river may bo expressed 
apjiroxiinatcly by the formula 


in which r Is the quotitmt (in inches) arising from a divi- 
hioii of the area of a transverse section of tho river by 
the arc bounding it, that is, hy tho breadth, if the latter bo 
measured on tlie sm'faee of the bed ; and I is in inches the 
extent of a portion of the river, between two points in its 
length whoso diflerenco of Icvcd is 1 inch. That is to say, 

the slope of the river And by experiment it has 

been found that if v' — the velocity at the surface of the 
river, I?" tho velocity at tho bottom, and v the mean velo- 
city as above (all being expressed in inches per second), 
we shall have 

v" « (V v' — I)® and i? « i (w' + v"). 

The mean velocity in any one section may be practically 
found, tolerably near the truth, by placing in it a rod of 
wood loaded at one end witli u weight sufficient to allow it 
to float upright in still water. Tlie gnjater velocity at the 
upper suriace will moke the rod incline towards the direc- 
tion of tho stream ; and consequently, when it has acquired 
a state of equilibrium, it will float in an oblique position ; 
the top of the rod wdll move slower than the water at tiio 
upper surface of the river, and the bottom will move faster 
tlmu that in the lower part. Ilcncc the mean velocity of 
the water in that part of the breadth of the river may b«j 
considered as nearly equal to 4;he observed velocity of the 
rod. But the experiment must be tried at vai'ious dis- 
tances from the shore, and an average taken. 

A knowledge of tlie velocity at tho bottom of a river is 
of considerable use in enabling the hydraulic engineer to 
judge of the action of the stream on its bed ; and it is 
evident that, to insure permanency, tho accelerative force 
of tlie water should be in equilibrio with the tenacity of 
tho channel. It is stated that a velocity of 8 inches per 
second at the bottom will remove fine potter's clay, a velo- 
city of Ci inches will lift fine sand, that of 12 inches will 
sweep away small gravel, 24 inches will roll away rounded 
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pebbles, and 3 per second will carry along angular 
hIoucs of the size of an egg. Bossut found that, when 
tins velocity of the stream was just sufficient for lifting the 
sand) 41 ridge advanced about 20 feet in u day. The force 
of the Niagara Foils has been computed at 4,fi00,000 
horse-power incessantly wasted. 

When a body moves in a fluid at rest, its anterior sur- 
face being perpcndiculai* to the direction of the motion, if 
an indoflnitely thin lamina of fluid be supposed at eveiy 
auccossivo instant of time to be displaced, the resistance 
experienced by the moving surface may be considered equal 
to the weight of a column of tho fluid whose base is the 
surface pressed, and whose height is that which is due to 
the velocity; that is to say, the resistance may be supposed 
10 be equal to the pressure which would produce the same 
velocity at an orifice in tho base or side of a vessel. Thcre- 
foi’c, if the velocity be represented by v, the height due to 


tj* 

that velocity is equal to . — ; then a representing tho area 
of the moving snrface, and D tho specific gravity of tho 


fluid, we shall have D for the pressure against lhat 

surface, or the resistance experienced by it, in moving 
llirougli the fluid. But wlieii tho anterior suriuce of tlie 
moving body is oblique to the direction of the motion, the 
resistance above found must be diminished on iiccount of 
tlic incliiuitioii. Let 1 be that inclination ; then the effec- 
tive pressure varies as sin.* I; thcicfore tho resistance 
experienced by a moving plane oblique to the direction of 

the motion will be expressed by Dsin.^!. 

Tf a cylindrical body, terminated in front by an equila- 
teral cone, move through a fluid in tho direction of its axis, 
it can bo easily shown that the resistance experienced is onc- 
fnnrth — and if tho body be terminated in front by a hemi- 
sphere, tho resistance is one-half — of that which would bo 
experienced by tho same cylinder if it were terminated in 
front by a plane perpendicular to its axis. The application 
of this to the construction of bdtits, &c., is too obvious to 
need mention. 

The resistances experienced by bodies of various forms 
and lengths, when caused to move in water, have at various 
times been the subject of numerous expiMimenls, and the 
following arc some of tho more important results of 
these : — 

The friction of bodies moving in water is equal to a 
power of the velocity whose exponent is 1*949. 


The pressure sustained at the head-end varies in rather 
a higher ratio than tlie square of the velocity, when the 
velocity is small, and the exponent diminishes with an 
increase of velocity. The diminution of pressure on the 
stern, caused by the fluid not pressing so strongly there 
when the body is in motion as when at rest, vai’ies in a 
lower degree than the si^uare of tho velocity; and the 
exponent diminishes with an increase of velocity. 

A globe experiences about one-third of tho resistance 
which is encountered by a cylinder. A globe cut in halves, 
and separated by the intervention of a cylinder whose base 
and length are each eqnal to a diameter of the former, 
experiences a diminution of resistance which, compared 
with that of a complete globe, is nearly equal to ouc-flfth 
of the latter. 

Bodies whose head-ends are formed with curved lines 
have a gi'cat advantage in respect of resistance over those 
formed with right lines. 

Tho greatest breadth of a moving body should be at a 
distance from the head extremity equal to two-fifths of the 
body^s length, that the body may move through tho water 
w'ith the least resistance, increasing the length of a solid 
of almost any form by the addition of a cylinder in the 
middle greatly diminishes the resistance with which it 
moves, jiroviUcd the weight in water continues to be the 
same. 

By comparing the resistance of bodies near tho surface 
with those having similar liead and stern ends, and which 
were immersed to tho depth of 6 feet, those at the surface 
were found to experienct^ more retardation than the others. 

HYDROFLU ORIC ACID. See Fluorink. 

HY'DROGRN. This gas, the lightest of all known sub- 
stances, was first observed by Faracelsus in the sixteenth cen- 
tury as evolved wlien iron was dissolved in dilute sulphuric 
acid. Boyle, in 1C72, first notkicid the inflammability of the 
gas so produced. Its jiroperties were more completely studied 
in 17Ui> by Cavendisli, who called it inflammable air, and also 
estimated its gravity. In 17H8 he announced the great 
discovery of tlic composition of water, and show'cd that it 
consisted of two volinnes of hydrogen with one volnrao of 
oxygen. All organic compounds contain hydrogen, but 
it is usually obtained from the decomposition of water. 
This may be efteeted by electrolysis, or by passing steam 
over iron filings heated to redness: the oxygen combines 
with the iron, and the hydrogen is set fi’ce (tho appa- 
ratus employed is shown in tig, 1); or by tho decom- 
position of water with metallic potassium or sodium: tho 
oxygen combines with tho met^ forming an oxide, the 


Fig. 1. 



hydrogen being sot free. In the presence of air the action 
is very violent, and tho metal hecomes so heated that the 
hydrogen takes fire ; or by tho solution of zinc or iron in 
dilute hydrochloric or sulphuric acids, the metal is oxidized 
at the expense of tho water, and combines with the acid, 
the hydrogen being set free ; this is the method usually 
adopted on the large scale. Hydrogen may also be ob- 


tained by treating formiates and oxalates with alkalies, 
and in many other ways. The atomic weight is 1; 
symbol, H. The atomic weights of all the other elements 
iu*e based on that of hydrogen, and there is a general 
opinion among chemists that all will ultimately bo fonnd 
to be simple multiples of hydrogen. Graham found 
hydrogen in a meteorite, and he has shown that it 
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forms a remarkable alloy with palladium; this metal in t 
the spungy state absorbs 686 times its volume of hydrogen I 
at 200" C. (892"Fahr.); ho considers it a true metallic 
alloy, and that the hydrogen enters into combination in the 
metallic state, which ho calls hydrogenium, and he calcu- 
lates its specific gravity, from the density of the alloy, to bo 
0*733. Hydrogen is a colourless, odourless gas, when pure, 
and of extreme levity. The specific gravity is 0*0693, or 
about 14} times as light as atmospheric idr. It can be 



treme cold about —140" 0. ; in 1882 Gailletet succeeded 
more perfectly, and deduced the density liquid hydrogen,, 
wliicii he puts at 0*088. It has more recently been effected 
at a pressure of 100 atmospheres by the cold produced by 
the vaporization of liquid oxygen. The best method of ob- 
taining liquid oxygen, according to Gailletet, is to produce 
the low temperature required (about ~ 120® G.) by the* 
evaporation of liquid ethylene. 

A mixture of two volumes of hydrogen with one volumo 
of oxygen is extremely explosive. By collecting 
the gases in a Cavendish tube, a glass vessel of 
great strength, and passing an electric spark, 
the mixture can be exploded without noise, 
a few drops of water being the only result 

! of the ex^riment ; but if the month of tho 
containing vessel be open, a loud explosion is 
the result. A mixture of hydrogen with 
atmospheric air containing oxygen and hydro- 
gen ill anything like these proportions, is dan- 
gerously explosive, and many accidents have 
resulted from careless manipulation with this 
gas. Explosions often occur with the bags 
of oxygen and hydrogen used for the oxy- 
hydrogen light, the pressure weights on ouu 
of the bags being accidentally removed and 
the gas drawn in from the other forming 
an explosive mixture. A red-hot wire is 
Bufiicient to cause the explosion. Moreover, 
hydrogen is extremely diffusible, and passes 
tlirough membranes and porous substances 


easily collected by displacement, and carried in tubes with 
the mouths downwards. It is the best gas for use in 
balloons, and even soap bubbles inflated with it rise quickly 
in the air. It is poisonous when inhaled, us it does not 
support respiration, but when breathed in small quantity 
it renders the voice high and squeaking. This may be 
shown also by suspending a receiver containing hydi'ogiMi 
and passing a bell with clapper up into it; the sound is 
very difierent from that of tlie same hell in air. Fig. 2 shows 
the arrangement employed. Hydrogen is very hiHanimablc, 
burning with a pale blue flame, but it docs not support 
combustion, and a lighted taper passed upwards into it is 



with gi‘eat rapidity. The hydrogen flume is 
intensely hot, and is much used in plumberis work, and in 
combination with oxygen gives the highest temperature 
known. It is also employed on tlio largo scale for melt- 
ing platinum and in heating lime for the oxyhydrogcu 
light. [Sec Bi.ow-pipk.] The 
usual form of this apparatus 


is shown in fig. 4. The hydro- 
gen flame, when the burning 
jot is Hun'ounded by a* long 
tube, gives rise to a very rapiil 
scries of minute explosions, 
which combine to form a musi- 
cal note, the pitch depending 
on the diameter and leiigth of 
the tube. A complete series of 
notes may be produced by vary- 
ing the length and width of the 
tulx's employed. 7'hc tube is 
held over the flame in the posi- 
tion shown in fig. 6. Hydro- 
gen reduces silver and plati- 
num, and throws down the 
metals from the solutions of 
their salts. 

Hydrogen also combiin^s 
rapidly with chlorine to form 
hydrocliloric acid; the mix- 
ture explodes in snnsliine or 
intense artificial light. It unites 
directly also with iodine and 
bromine, fonniiig hydriodic and 
bydrubroinic acids. It com- 
bini:B also with some metals 
and radicles, forming hydrides. 
With antimony it forms hydride 



extinguished. 'When a jet of hydrogen impinges on a piece 
of spongy platinum the gas is instantly ignited and con- 
tinues to burn. A constant lamp can be thus constructed, 
one form of which is shown in fig. 3. 

Pictet first succeeded, in 1878, in liquefying hydrogen 
under a pressure of C50 atmospheres combined with ex- 


of antimony or antirnonluretted 

hydrogen (SbHa); this is a gas always obtained when 
any compound of antimony is present daring the evolu- 
tion of hydrogen from zinc and dilute sulphuric acid. 
It is a colourless, inodorous gas, insoluble in water, and 
burning with a bluish fiamc, which deposits a bright 
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mirror of metallic antimony on any cold surface in contact 
ivith it. With idsenio it forms hydride of arsenic or arseni- 
urettod hydrogen. [See Aksenio.] With oxygen it forms 
two important componnds — tho protoxide or water (HaO), 
and the peroxide (llaOa)* Thu composition of water is 
eight parts by weight of oxygen to one of hydrogen, or 
one volume of oxygen to two volumes of hydrogen. For 
its general properties see Wateic. 

l eroxide of Uydrogen (H2O2). — ^This oxide is usually 
obtained by digesting peroxide of barium with hydrochloric 
acid, llie baryta is precipitated by sulphuric acid, and 
the hydrochloric acid by sulphate of silver. It is a colour- 
less liquid, of spocitic gravity l'4/)2 ; it is didicult to obtain 
it free from water. It does not freeze at zero, and in a 
mixture with water tlie water can be frozen out. It is 
easily decomposed, tlic oxygen gas being rapidly liberated 
to tlic extent of 475 times the volume of the liquid, espe- 
cially when tlie temperature is raised. It is a powerful 
oxy^zing agent, converting arsenious acid into arsenic 
acid, mid snlphm’ous acid into sulpiiuric acid, and baryta, 
fitrontia, and lime into peroxides. Charcoal, platinum, 
and some other metals have a catalytic action, and decom- 
pose the peroxide into oxygen and water without under- 
going any change. Under other circuiiistanccs this body 
has the singular characteristic of acting also os a reducing 
agent ; for instance, it reduces chromic acid, oxygon being 
at the same time ovoivcd from both bodies. 

Peroxide of hydrogen renders ozone inactive, lienee 
Schojibein regards llio ox3'gcn in it as positivi^ oxygen and 
calls it anlozone, and that in ozone as negative oxygen, 
mid says that tho two cuiiihiiic together. Brodie regards 
the two atoms as existing in o])posite polar states. It is u 
bleaching agent, and decolorizes many coloured solutions. 
It was for some time advertised and sold as a nostrum 
under a fancy iimno, and much ns(*d for bleaching dark 
liuir, and producing the golden yellow tints once so fashion- 
able among ladies. The composition of this preparation 
puzzled analytical chemists, who could find nothing but 
water in it, as tho excess of oxygen is given off on heating. 

Phospltichs of Hydrogen [seo PiiosnioiiusJ, — I'lieiv 
are three of these: gaseous, liquid, and solid. 

Schinide of Hydrogen or SeleniureUtd Hydrogeiu »See 
Selenium. 

Sulphide of Hydrogen, — There arc two sulphides [see 
SuLi'iiuu]: the protosulphide (HoS) and tho persul- 
phide (IIS). 

Telluride of Hydrogen or Tdlurelted Hydrogen. Sec 
Telluiuum. 

Carhidee of Hydrogen. — The compounds of hydrogen 
and carbon are exceedingly numerous; some are gaseous, 
others are liquid, and others ore solid. The two most im- 
])ortant gaseous carbides aie methane and ethcnc. Methane, 
or light carburetted hydrogen (CII4), is known as marsh 
gas or fire-damp ; it is often found in coal mines, issuing 
from the frcsli cut surface of tho cool, and giving rise to 
many terrible accidents, owing to its liighly inflamniable 
character and the dangerously explosive mixturo formed 
when it is combined with air. It is also found in tho mud 
of stagnant pools and in sower gas. It is prepared pure 
by treating sodium acetato with caustic soda and quick- 
lime. It is a colourless inodorous gas, burning with a yellow 
flame; its specific gravity is 0*550. It is not poisonous, 
and can he respired to a considerable extent without injuiy. 

Ethane^ Ethylene, or OlefiaiU Gas (C2H4) is a richly 
illuminating gas obtained by distilling idcohol with a largo 
excess of sulphuric acid ; if a light be applied to a mixture 
of ethene and chlorine the hydrogen and chlorine unite with 
flame, and the whole of the carbon is deposited as soot. 
[See Ethylene.] Tho liquid and solid carbides of 
hydrogen 01*0 known as hydrocarbons, and are found in 
almost infinite variety. Benzine may be taken as an 
illustration of a liquid carbide, and parc^n as an instance 


of a solid carbide. All are noticed under their respective 
names. See llYDUCcAnnoNS. 

HITOROG'RAPHY (Gr. hudOr, water; graphein, to 
write) bears tho same relation to the sea as geography 
does to the land. It is a description of the coast-lines, 
currents, shoals, soundings, islands, and of all thinga 
necessary for navigators to know. It includes tho sav- 
veys of dangerons places, the construction of chfirts and 
maps, and the issue of sailing directions for all parts of 
the globe. In England there is a hydrographical depart- 
ment in connection with the navy, which is constantly em- 
ployed in making and correcting charts, for which purpose 
they employ officers in different parts of the world to mako- 
observations, and from them official charts are prepared 
and published at a moderate price for general use. Tho 
art of lithography is here very extensively employed. 

HYDBO'IDA, the old name for a division of the class 
Hyokozoa. It has now been united to tho oceanic Hydro- 
zoa (Siphonophora), forming the subclass IlydrornGdussB. 

HYDROKINl&TICS. See Hydrodynamics and 
nYDttAUf.lCS. 

HYBROltfSCHANZCS. See Hydraulics, Hvdro- 
DYNAziics, and Hydrostatics. 

HYDROaCRTER (Gr. hndur, water; and mriron, a 
measure) is un instrument for determining the relative den- 
sities or specific gravities of flnids. By specific gravity is 
meant the ratio that the weight of any volume of a sub- 
stance hciirs to tho same volume of water. Thus a cubic 
foot of alcohol weighs 7U3 ounces, while the same quantity 
of water weighs 1000 ounces, so that tho specific gravity 
of alcohol is said to bo A cubic foot of sul- 

phuric acid weighs 1841 ounces, and has consequently a 
specific gravity of 1*841. The principle of tho hydrometer 
is this: — It is known that when a body is immersed in a 
fluid it loses ns much of its weight ns is equal to the weight 
of that portion of tho fluid which it displaces. Hence, if 
the same body may bo immersed snccossively in two dif- 
ferent fluids, the portions of weight which it will thereby 
lose will ho directly proportional to the specific gravities of 
those fluids. The body in this case is supposed to be 
S])eclfically heavier tlian the fluid. If it be lighter it will 
float upon the surface, so that its tendency to descend, or 
its weight, will then be entirely counteracted by tho fluid ; 
from which it ai)pears that, when n body floats upon tho 
surface of a fluid, tins weight of tho portion of fluid dis- 
placed is equal to the entire weight of the body. Now, 
Binee tho weight of the fluid displaced by a floating body is 
constant (being always equal to the weight of the body), 
whatever may ho the density of that fluid, it is obvious 
tliat if wo can detonninc how much of tho body is itn- 
inersed wo may immediately deduce the specific gravity of 
the fluid ; beeausc, when the weight is constant, the specific 
gravity varies inversely as the bulk. 

Upon this principle is constructed tho well-known in- 
strument callod Sykes* Hydi’ometcr, which is now used in 
the assessment of the, spirit revenue of Great Britain. It 
consists of u thin brass stem a (see cut) about 0 Indies iu 
length, passing through and soldci-ed to a liollow ball b 
of tho same inatoriui, and about inch in diametor. 
To tlio inferior extremity of the stem, from which tho hol- 
low ball is .about one inch distant, a pennanent pear-shaped 
weight c D is attached, so that, when tho instrument ia 
placed in a fluid, the other extremity may float perpon- 
diculai'ly to the surface. There aro also ten weights of 
diflerent magnitudes (one of which is illustrated in tho 
cut), by tho successive application of which the instru- 
ment may ho sunk so os to obtain the complete rango 
of specific gravity, from that of pure alcohol to that 
of distilled water. In fact, so exact and correct is the 
iustrument now made that the addition of even a quart of 
water to 100 gallons of any spirit may he easily detected. 
Although rather difficult to convoy a dear idea of tho 
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instrument and its use in print, in practice its appUcaiion 
is exceedingly simple when guided by the rules and tables 
which always accompany it. 

Another fonn of hydrometer is Nicliolson^s, which con- 
sists of a brass tube A, about on inch in diameter, with 
conical-shaped ends. On the lower port is fixed a hook, 
wlilch holds the cop B, and on the upper end a wire is 
fixed bearing a cup o, on which the weights are placed. 
On the wire is a notch D, which is made to serve as a point 
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to which the hydrometer is sunk, the whole being kept 
vertical by the weight of the cup and the ball which bangs 
to Uie bottom of the cup is. 

A very convenient method of obtaining the specific 
parities of fluids is by means of what cln'inists call a 
thousand-grain bottle.^* This is a hottlo of a globular 
form, with a ground glass stopper, so adjusted as to contain 
exactly 1000 grains of distilled water, at the temperature 
of 60° Fahn, and accompanied by a weight, which is au 
exact countetpoise for the bottle when thus filled. In 
order to detesTnine the specific gravity of a fluid by this 
means, it is simply necessary to fill Iho bottle with that 
fluid at the temperature of 60°, and place it, together with 
the adjusted weight, in ,the opposite scales of a delicate 
balance ; then the number of grains which it will be found 
oecessary to add to one of the scales, in order to produce 


equilibrium, will bo the diflTerenoe between tlio spocifio 
gravity of the fluid and that of water, talden at 1000. 

BY'DROMYS is a genus of rodents belonging to the 
family Muridse, remarkable for having only two molar teeth 
on each side in each jaw. These rodents are exclusively 
confined to Australia and Tasmania. They are aquatic in 
their habits aud are called water-rats. The largest species 
arc about twice as big as an ordinary rat. The body is 
slender and rat-like ; the tail is long, remarkably thick at 
the root, and clothed with short hairs. The fore legs have 
five toes on each foot; the toes of the hind legs are partially 
webbed. The best known species are the Yellow-bellied 
Water-rat (Jlydromys chryBogoMter) from New South 
Wales, and the White-bellied Water-rat (Jlydromya leuco- 
gaster) from New South Wales and Tasmania. 

HYDROP'ATHY, or more correctly Hydrotherapeia^ 
commonly known us the Wafer Cure, is the art of treating 
diseases by the application of \eater in various ways and at 
varied temperatures. The use of water as a remedial 
agent dates from the earliest times in which wo have any 
authentic records of medical treatment. Hippocrates fre- 
quently alludes to the use of both cold and hot baths in 
the treatment of many fonns of disease, while in the im- 
portance he attached to diet, and bis belief in the vis 
medicatrix naturcc^ he anticipated also important features 
in the modem system. References to the use of water in 
the cure of diseases, especially of fevers, are also to he 
found in the writings of both Celsus and Galen. During 
the middle ages there were many physicians of eminence 
who advocated the use of baths in the treatment of both 
acute and chronic diseases; but systematic water treatment 
does not seem to have been adopted iintil the beginning of 
the sixteenth century in Italy and France, and in both 
ctountries it aftcirwards passed into oblivion. In the he- 
giuuing of the eighteenth century the system was revived 
ill Italy, and was also advocated in England by Sir John 
Floycr and Dr. Raynard, who published a joint work upon 
the subject Towards the close of this century James 
Currie, the biographer of the poet Bums, William Wright, 
T. Jackson, and others reintroduced tbo cold-water treat- 
ment of fevers ; but their methods were not adopted by 
tlieir coiitcmporoi'icR, and were almost forgotten, when, 
Komewhero about tbo year 1827, a Silesian fanner named 
Vincent Priessnitz adopted the plan of using water alone 
for the cure of disease. Priessnitz had received little or 
no education, and was totally unacquainted with anatomy, 
physiology, or chemistry, and his discovery of the art in 
question vras tlie result of an accident, improved by his 
keen observation and unusual sagacity. Uis first experi- 
ment was the use of a cool wet bandage to the chest of 
his own child, who was suffering from bmised ribs, and its 
beneficial results, which he carefully noted, led him to use 
a form of the wet-pack when the same child was afterwards 
suffering from fever. His success caused him to be sought 
after by his neighbours. for the treatment of all kinds of 
febrile complaints, and his fame gradually spread year by 
year until the small town of Grafcnherg, on the slope of 
the Silesian bills, and the large house he had erected in it 
for the reception of patients, were crowded by persons who 
had come from all parts of Germany, from Russia aud 
Poland, and from Italy and England to seek relief for some 
malady or other from the Silesian farmer. Priessnitz 
introduced in his practice tlie use of the dxy pock followed 
by cold affusions, the wet-pack in several of its forms, the 
use of friction combined with the wet sheet, tlie douche, 
wet abdominal belts and wot compresses, as well as mak- 
ing extensive use of full and partial baths. He also laid 
groat stress upon the necessity of pure air and exercise, 
aud recommended a libereJ diet to his patients, though all 
alcoholic beverages and tea and coffee were forbidden, and 
the most copious drinking of cold water was insisted on. 
Wonderfully successful in the great majority of the cases 
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2io treated, hla want of physiological knowledge led him to ' 
make grave mislakes in some instances; and when his 
system began to bo adopted by otliers no better furnished 
than himself witli medical knowledge, and destitute of his 
genius and sagadty, its failures almost caused it to be 
regarded as merely a system of quackery and imposture. 
In England, however, several intelligent and scientific 
physicians had been devoting themselves to the study of 
the matter, and in 1841 Dr. Wilson and Dr. Gully each 
commenced the practice of hydrotherapeia at Malvern, and 
by their publications pressed the acceptance of the new 
method upon their professional brethren. Since then it 
has been gradually growing in favour with the medical 
world, and a largo number of establishments have been 
erected in different parts of England whore hydrothera- 
peutie measures alone, or in combination with the ordinaiy 
methods, arc adopted for the cure of both acute and 
chronic disease. Many of tlie methods adopted at these 
institutions have also been introduced into hospital prac- 
tice, especially in the treatment of febrile complaints, and 
from the good results already obtained it seems likely that 
they will yet come more largely into use. 

Such is briefly the history of the hydrotherapeutic art 
of healing up to the present day, and we now pass to the 
description of the chief modes of applying water which are 
adopted in its treatment. 

For general purposes diseases iiia}' be conveniently 
divided into two great classes — those of a plethoric or 
inflammatory type, caused by a reaction of the organic 
strength upon some offending cansc, such as cold, heat, 
bad food, poisons, fatigue, violence, &c.; aud those of a 
depressing and lowering kind, marked hy weakness and 
exhaustion of the vital powers, either local or general. 
Hence the modes and pi*oresfiea adopted are divisible in a 
general way into those which have a sootliing intlucuce 
aud such as have a tonic or stimulating effect upon tho 
body. In tbe former arc the different modes of wet 
packing, fomentation hot or cold, compresses, sits baths, 
and geiK'ral warm but not hot batlis; in the latter are 
the gimeral cold bath, the douche, very hot general baths, 
short cold sitz baths of still or running water, shower 
baths, plunge baths, and dripping sheets applied with 
friction. The following is a brief description of the more 
important methods: — 

Pachinff or Knvelopment in Wet Sheets or Cloths . — Over 
tlie matti’css of a bod or sofa one or two stout blankets are 
spread, and a linen or cotton sheet wrung out of cold water 
is laid upon them; the patient is then placed upon the 
sheet in a recumbent posture, and the sheet being folded 
over the entire body, the blankets are wrapped tightly 
round the sheet, and as many more are added as may be 
necessary to exclude all air and Insure the wanning of the 
enveloped person by the natural heat of tho body acting 
upon the damp linen. When reaction is fully established 
the wet pack may he removed and the body well nibbed 
with dry tow'els. When profuse perspiration is desired tlie 
patient must be well enveloped in blankets and allowed to 
remain within them an hour or more. 

Tacking has a cleansing and opening effect upon tho 
pores of the skin, the secretions of which it inci'ooses, and 
it also augments the secretions of the kidneys, and by 
equalizing the ’temperature over the whole surface of the 
body, it tends to relieve internal congestions and soothe 
tbe nervous system. The quietude it imparts, ospedally 
in chronic diseased conditions, is so great as often to en- 
gender sleep of Uie most refreshing kind; and even in 
intense febrile states sleep very often ensues upon the 
aingle or repeated application of the wet sheet if it is not 
obtained during the application. In warm or hot wet 
packing the cloths are wrung out of hot water; in the 
cooling pack the wrappings are loose and scanty, and per- 
mit evaporation ; tbe rubbing wet pack consists in the use 
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of friction with the cold w'ot sheet, while local packing 
ihay be applied to the trunk, head, or limbs separately, 
and may be cither soothing or stimulating, as circumstances 
require. 

Fomentations consist in the application of a towel more 
or lem strongly wrung out of hot or cold water to the part 
affected, and covered with a diy woollen tissue. They 
differ from partial packing in the fact that tho wet towel 
is changed more frequently, and they are therefore adapted 
to cases where the irritation is of an acute character, and 
such as call for prompt alleviation of the symptoms. 

Compresses are pieces of folded'towelling wrung more or 
less completely out of cold water and covered with thick 
dry towelling, flannel, or some wateri>roofed tissue. Comr 
presses are applied to all parts of the body, cither to sub- 
due irritation on tlic surface or by exciting irritation there 
to give relief to s*)me internal part of the body. They are 
warm and heating when covered with waterproof material, 
hnt they are used in loc;il iiiflaminatlouH to produce a 
cooling eficct, by leaving them exposed to the influence of 
evaporation. 

Sitz baths (Ger. silzen^ to sit) are such as immerse only 
the lower parts of the body, and they arc used either cold 
or tepid or w'ilh running water. Cold sitz baths act as 
sedatives, in withdrawing blood from the head, but the 
attraction of the blood to flu? lower parts of the body 
induces increased activity In their sensational and secrctional 
functions. Kenction after such baths is essential, and 
brisk exercise is necessary to obtain it ; hence wdiere the 
pliysical strength of the patient is insufficient for this 
indispensable condition of exercise the tepid bath is nsed 
instead. 

The? uses and physiological effects of general cold, warm, 
hot, and vapour baths have already been given [seo Bath], 
and reference has also been made to tbe nse of tho impact 
of a jet of w’ater directed against any part of the body [see 
Douche]; the minor applications of the bath, such us 
partial sponging, cold foot-baths, &c., do not call for de- 
tailed explanation. In addition to tlie use of tho various 
baths enumerated, the founder of hydrotherapeia (Priess- 
nitz) laid great stress upon the application of water to 
the interior niembrnno of the body, and be instructed his 
patients to swallow as much as they could. Instances aro 
numerous in the history of his practice in which the patients 
drank from twi*nty to thirty tumblers of water a. day, 
somi'times with very disastrous results. It has been found 
in practice that an increased ingestion of water tends to 
increase the rapidity of the chemical changes of the body, 
and by augmenting tho secretions gives rise to an increased 
elimination of waste products. By tho removal of these 
the body is enabled to take up a larger amount of new 
substance, and at the same time the secretions of bile, 
saliva, and pancreatic juice are also increased. It also has 
a tendency to quicken tho action of the bowels, and a 
tumbler of cold water taken tho first thing in the morning 
will often relieve habitual constipation, but at the same 
time it has been found that excessive water-drinking inter- 
feres seriously with the digestive powers, and causes grave 
interference with the circulation. In consequence water 
is now generally used intenially only either as part of the 
diet or in conjunction wdth other processes, such gs sweat- 
ing, &C, In the case of those diseases, however, which are 
marked hy much thirst the old custom of forbidding water 
has given way to a more rational treatment, and it has been 
found that the free use of water, given in small quantities 
at a time, not only greatly alleviates the suffering of a fever, 
but also assists in the cure of the disease. 

Passing now to tbe consideration of such diseaaea as may 
bo most suitably treated by means of hydropathy, we may 
note that its value in coses of fever is generally admitted 
throughout tbe medical profession. Tho typhoid form is 
that in which it has been most generally adopted and in 
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which most observations have been taken, and its mode of 
application is as follows: — When the temperature of the 
patient reaches 102° or 103° Falir. he is placed in a bath 
about tlie normal temperature of the body (98° Falir.), and 
the temperature of the water is gradually cooled down, by 
}>ouring in cold water or by the addition of ice, until it 
roaches from between 80° to 00°, according to the patient's 
reaction. The immersion is continued for ten, fifteen, or 
twenty minutes, and then the patient is wiped dry, placed 
in bed, and covered with blankets, a reduction of tempera- 
ture of from 1^° to 5° Fahr. generally taking place within 
an hour of the bath. The appliances necessary for this 
procedure consist merely in the bath itself, a strong sheet 
for lifting the patient in and out of it, and a clinical ther- 
mometer for noting the temperatures of the bath and body. 
During the height of the fever from three to five baths may 
be nfeccssary every twenty-four hours, later on two will be 
suflicient, and finally only one. The earlier the baths aro 
commenced in the disease the greater scorns to he the iii- 
iiuence tliey exert, and it is said that where this mode of 
treatment is adopted the mortality is less and the com])li- 
cations fewer. Scarlet fever and hectic fever have also 
been treated with advantage by similar means, while in 
tlie extreme temperatures sometimes reached in cases of 
rheumatic fever the use of very cold and prolonged baths 
and the application of ico often aflbrd the only chance 
of saving the patient. 

Cases of metallic poisoning, where the system is tindt^r 
the influence of lead, mercury, &c., aro often greatly brno- 
fited by the vapour or Turkish bath or the wet pack, and 
In addition to copious perspiration the secretions of the 
internal organs should in such cases be stimulated by the 
drinking of large quantities of water. The amount must 
bo regulated by the condition of the patient, and may vary 
from half a dozen tumblers up to twelve or fifteen a day. 
In cases of skin weakness, or where chronic affections of 
the skin exist, the liydrotherapoutic treatment is often of 
the iiighcst value, and the same may be said of almost all 
forms of digestive derangement. The benefits derived in 
many cases of muscular rheumatism from tlie hydropathic 
treatment at its coinmeiiceinent led its promoters to believe 
they had found a specific for this coni])laiiit, and though 
experience has shown that this is not the case, there is no 
doubt that the treatment is often cficctivo where other 
methods have failed, and that it is a remedy of the highest 
value. Mild cases of gout have also frequently lujcn treated 
with great advantage by the use of hydrothcrapeutie meas- 
ures, but such treatment is not suited for tlie more serious 
forms of this disease. Hysteria, hcrnlcraiiia, and many 
forms of neuralgia, affections which arise from weakness, 
nerve excitement, and imperfect nutrition, arc often relieved 
by means of this treatment, and obstinate catamenial irregn- 
laritios frequently give way before the use of the hip-balh. 
In cases where the discharge is too profuse the cold hip- 
bath used for a shortporiod, say from three to five minutes, 
is generally adopted, and warm hip-baths used for a longer 
period are recommended where it is insuiliciciit. Tonsilitis, 
diphtheria, and spasmodic croup arc often greatly bcueiited 
by the loc^ application of ice, by cold allusions, or tiic use 
of the wet pack to the neck, and the cold sitz bath is 
of the highest value in cases of seminal weakness and 
spermatorrhoea. 

It will bo readily seen that to carry out a system of 
hydrotherapeutic treatment somewhat extensive appliances 
arc necessary, and the adjuncts of pure air and facilities 
for exercise are not always easy of attainment. In many 
of the establishments that are devoted to the system these 
advantages are secured, and the patients healed have the 
benefit of medical advice in addition that is often of the 
highest character. It is to be regretted, however, that the 
benefits of the treatment are not more readily accessible to 
persons of moderate means, and that suitable establish- 


ments are not erected sufficiently near to large towns to 
enable patients to visit them without a'togeSier ceasing 
to pursue their ordinoiy avocations. Some of the milder 
methods of hydropathy also seem peculiarly adapted for 
home use in the tmtment of simple ailments, but they 
are seldom advised by the general medical practitioner, 
and but few persons are acquainted with their use. 

The literature on this subject is, however, already very 
extensive, and among the monusds that have been written 
by the advocates of the system there aro several which are 
designed for non-professional readers. (See Johnson’s 
“ Domestic Practice of Hydropathy,” 1849 ; Sliaw’s “ Hy- 
dropathic Family Physician,” 1857 ; Smcdlcy's ‘‘ Practical 
Hydropathy;” and Hunter's Hydropathy for Home 
Use,” 1879.) 

HY'DROPBANE is an opaque white variety of opal ; 
it becomes transparent when immersed in water, which it 
absorbs readilv. 

HYDROPH'lDiE is a family of serpents (Opliidia), 
which, with the KLAPiDiW, forms the suborder Protero- 
glypha, characterized by the possession of grooved poison 
fangs. The Hydrophidoo are soa-snakos distributed through- 
out the tropical seas ; they ore never found in fresh water 
or on diy land. The body, in order more easily to cleavo 
the waves, becomes slender towards the two extremities, 
and much compressed or flattened towards the tail. The 
belly is narrow and most frequently prolonged into a more 
or less sharp keel — a conformation absolutely similar to 
tlie keel of a ship. The tail, short, but so compressed or 
fiattcDcd as to offer little breadth compared with its 
extraordinary height, is the chief organ of locomotion ; for 
by this form, by its vertical position, and its great degree 



The Black-backed Fclamis (Peiamis bicolor). 

of flexibility laterally, it exercises at once the double func- 
tion of oar and rudder. The head is small, more or less 
elongated, conical towards the snout, and almost of the 
same proportion as the neck ; so that it is well fitted for 
overcoming the resistance efiered by the water. The eyes, 
])laced laterally, aie directed a little upwards and forward, 
and thus tboso serpeutB are enabled to look in all directions, 
so as to be able to seize thoir prey or escape Die dangers with 
which they are incessantly threatened. The muzzle is 
elongated into a downward but pointed shield, which closes 
the mouth and thus prevents the water from entering; 
and in order to eflect respiration without the serpent 
having need to expose any part of its body out of the 
water, the nostrils are placed near eadi other upon Die 
summit of this muzzle, and are provided with a membranous 
valve, which opens to admit the air and doses to prevent 
the entrance of the water. A single instant suffices the 
creature to perform the act of breathing, which effected, 
it plunges again into the depths of the sea, the water of 
which cannot cuter either by the nostrils or the mouth. 
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The tongne Is mudi less developed in the sea than the 
torrestrid serpetfts. As long as they are below the surface 
of the water they never make use of this organ ; but when 
they are out of the element, and the animal is blinded, as 
it were, by the light, it appears of material use as a feeler. 
The eyes are generally small, and the pupil is always 
round. The mouth is only of moderate size, and the jaw- 
bone is sufficiently long to give room, in addition to the 
fangs, to several small solid teeth. Hence it follows that 
these sea-snakes cannot erect their fangs so much as the 
viperine serpents, and in biting their prey they retain hold 
of it with their jaws. The fangs arc marked on their 
hinder edge with a fm'row, which communicates with the 
orifice of the duct that conveys the poison from the 
gland. They are voiy small. The other teeth are small 
and numerous. The poison-gland is also less developed 
than in the true venomous serpents, forming a narrow pear- 
shaped sac. The skin which covers the body is very loose 
and easily detached, and the scales upon it are generally 
hexagonal in shape and small. There is a peculiarity in 
the structure of the lung in sea-snakes which adapts them 
for their method of living. It is a long narrow canal, 
swollen ont in some parts of its course into tolerably sized 
sacs; and as it extends as low down as near the extremity 
of the intestine, it is at once both an organ of respiration 
and ail air-bladder. The size of these sea-snakes varies in 
the different species. Some are not more than 2} feet long, 
while others reach a length of 6 feet. The females ai*e 
ovovlviparons, that is, tlicy retain the eggs till hatched: the 
sexes cannot be distinguished externally. Tliese sea-snakes 
are usually of a yellowish colour, shading sometimes to a 
green, sometimes to a blue or to white, and most frequently 
relieved by numerous blackish bands, or by largo lozengo- 
slmped spots disposed in a transverse manner along tho 
hack. They are vciy venomous. This family comprises 
tho following genera — JTydrophis, Pelamis, Enhydrina, 
I'laturns. 

HYDROWILUS is a genns of water-beetles belong- 
ing to tile family HydrophiUdae, and the group PALn- 
coRmA, The body is ovate-oblong, convex above and flat 
below; the hind legs are formed for paddling; the antennro 
arc short and knobbed, and the maxillaiy pdpi long. The 
best known species is Bydrc^liilua jnceuSf which is the 
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largest water-beetle found in Britain. These insects ore 
very bad swimmers, notwithstanding tho oar-like structure 
of their four hind legs. Their food consists principally 
of vegetable substances, although in captivity they eat 


greedily the larvie of other aquatic insects and aquatic 
molluscs. They broathe by bringing their heads to the 
surface. The insects often leave the water, especially at 
night. Tho females construct, by means of tonacious fluid 
secrctod by two spinnerets in the anus, a cocoon, which 
they attach to water-plants on the surface of the water. 
The cocoon is of a short pear-shape and of a papor-like 
snbstancc. The eggs are regularly arranged within, and 
are wrapped up in a cottony substance. They are hatched 
in six weeks. The larvas are animal-feeders, and ore 
among tho fiercest hunters of the pond. When about to 
undergo tlie transformation into the pupal state they crawl 
out of tho water ; tho pupae bury themselves in tho gronnd. 

HYDROPHO'BZA (Gr. hudor^ water; and phohos^ 
fear) is tho disease occasioned by inoculation with the 
saliva of a rabid animal, and is so called from the viplent 
and suffocating spasms of tho throat which occur when 
the patient attempts to drink, or when, in the later 
stages, the more idea of drinking arises in his mind. The 
exciting cause of tliis disease is the poison of rabies, wbidr 
is generated in the dog and various animals of the canine 
species, such as the wolf, fox, and jackal ; and which may 
by them be communicated to other animals, such as cats, 
lioTses, pigs, and also to man. It is a disease of consider- 
able antiquity, un account of its phenomena being found in 
the works of Aristotle, and there are references to it in the 
poems of Homer and tho works of Xenophon, Plutarch, 
and Pliny. According to some authors tlic disease may 
arise spontaneously in dfigs and other flcsh-cating animals, 
from a variety of causes ; but such a theory is totally 
destitute of proof, and most modern observers believe that 
it never arises except ns a result of inoculation from some 
animal already snilering from the disease. 

Tho disease may be communicated to man either by the 
saliva being carried into a wound inado by the tooth of a 
rabid animal, or by its being placed on tho surface of 
a previous wound, as wIhto dogs have licked the hand or 
face of a person in which there was any raw surface. 
The poisonous saliva appears to be powerless to exert 
any influence tbroiigb the unbroken skin, though Yuuatt 
believed it might pass through tlic mucous membrane, and 
one ease is recorded in whlcli the disease arose through the 
teeth being used to loosen a knot upon a rope with which 
a rabid dog luul been tied. Statistics show tliat the large 
majority of those wlio arc bitten by mad dogs escape 
hydrophobia, and this is supposed to arise chiefly from the 
fact that if Ihc bite has been through the clothes the saliva 
has probably been wiped ofl’the teeth as they passed through. 
In other cases, where the face or hands liavo been bitten, 
the poison may have been washed out by the free bleeding of 
the wound, and there seems also to be occasionally an 
individnal insusceptibility to its effects. The whole mor- 
tality arising from this cause, in Great Britain in one year 
is seldom more than twenty-tivo cases, and it is often as 
low as eleven. 

Tho period after tho inoculation at which tlie symptoms 
of hydrophobia may exhibit tlicmselves varies greatly. In 
general the disease appears between tho thirtieth and 
fortieth day from the injury ; but cases arc known where 
it has been delayed for several months. . The bito of a 
rabid animal generally lieals up like tijat of a healthy one, 
and tho patient is attacked when be Inis forgotten that ho 
was ever bitten. In some cases, however, before hydro- 
phobic symptoms appear, the scar of tho wound becomes 
pmnful, rod, and swollen, and pain is felt shooting from it 
along the conrse of tho nerves of the part, as if it were 
going to ulcorato. The first decided indication of tho 
disease is that the patient has headache and general 
uneasiness ; ho loses his appetite, and when he is about 
to drink be suddenly feels an aversion to any liquid, and 
finds a difficulty in any attempt to swallow it. Tho 
symptoms rapidly increase in severity; any attempt to 
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drink, and cron anytliing that can suggest the idea of ' 
drinking, is sufficient to bring on the most frightful 
spasms of the throat, threatening instant sufFocatiun, and 
producing the most severe pain. The convulsions, which 
were at first limited to the muscles of the throat and of 
dcglntition, after a short time extend to other parts of the 
body. As tlie disease proceeds the convulsions of the throat 
become more frequent and severe; the slightest noise or 
vibration of the room is sufficient to excite them ; thet'c 
are severe headache, a rapid pulse, a foul tongue, and other 
symptoms of a generally disordered condition of the system. 
A copious sccrotion of thick tenacious mucus clogs up the 
air passages, and it is in his attempts to free himself from 
this that the patient coughs and makes a loud harsh noise, 
which has been supposed to resemble the barking of a dog. 
Sometimes there is furious delirium, but often lor the last 
few lioui's of life the patient becomes quiet ; lie then rotises 
from his tranquillity, and, after one or two comparatively 
slight convulsions, expires. Tiie duration of the disease 
is very rarely more than six days, and it often terminates 
fatally in twenty-four hours. 

It was formerly supposed tliat the disease might be 
communicated by the patient to his attendants, hence 
when persons were found to be afflicted they wvre either 
left to tJieir fate, or a vein was opened and they were 
allowed to bleed to death. Such fears appear to be en- 
tirely groundless, and though prudence dictates that all 
saliva from the mouth of a patient should at once be 
washed away if it touches the face <ir hands of an 
attendant, and that when a bite is received it should he 
euufcrizcd, there is no authentic instance recorded, of aU 
the cases that have been treated, wlievc the disease has 
been contracted by attendauee during life or inspection 
after death. 

With regard to the prevention of this malady there seems 
to be no doubt that it may be aocomplislied by the removal 
of the morbid saliva from the wound before it has had 
time to produce its iniliieiice njion the body. If possible a 
ligature should be jdaced above the wound immediately 
nher it is inflicted, and the place should then be sucked 
and the wound allowed to bleed freely. No danger is 
incurred in sueking the part provided tiicrc is no abrasion 
of the lips or tongue, though the mouth should he rinsed 
with water, or vinegar and water, if it can be procured. 
Then as soon as possible iJie wound should he freely cau- 
terized, or the afiected part cut right out witli the knife. A 
stick of lunar caustic is very nscfnl in cauterizing a Tvound 
of this kind, and Mr. Youatt, who was himself bitten seven 
times by mad dogs, and who attended successfully over 
400 other coses, was aecu.stomcd to rely almost entirely 
upon it. Other chemical caustics, such as nitric acid and 
liquid carbolic acid, have been used, and the apjdication 
of a red-hot iron sufficiently long to secure the complete 
destruction of the part penetrated by the teeth is equally 
cfiective. Even w^bere a wound has healed, the place 
should bo cauterized if any suspicion arises as to the con- 
dition of the animal by which it was inflicted. 

With respect to the treatment of the disease when it has 
become fully developed, up to the present no remedy has 
been discovered, and though a few instances of recoveiy 
are recorded it is almost invariably fatal. There ore several 
so-called specifics for hydrophobia, some of whicli have 
a considerable local reputation, but they are regarded as 
valueless by the medical profession. There are numerous 
ingredients in their composition, but the active* principle in 
them all is derived from the leaves of the common box. 
Sedatives, sweating, acids, and such powerful drugs as 
curara and Calabar bean, have all been tried in the treat- 
ment of ibis disease ; but they have all been found ineffec- 
tive to cure, though they may mitigate the sufferings of 
the patient. 

Considerable light, however, has been cast upon the 


nature of this disease during the past few years by the 
researches of M. Louis Pastenr of Paris, difid there is good 
reason to hope that a method of prevention, if not of cure, 
will ultimately be discovered. It is now generally believed 
that the poison of rabies, like that of other forms of zymotic 
disease, is doe to tlio existence of bacteria, which increase 
and multiply in the system. From experiments made 
at the commencement of 1881 with the saliva of dogs 
affected with rabies, M. Pasteur obtained proof that 
hydrophobia is a brain disease extending to the spinal 
cord and to the whole nervons system, and he inferred that 
the virus passed from certain nerves into the salivary glands. 
Following upon the lines of his previous studkis already 
noticed under Bacterta, ho tried the effects of the venom 
upon rabbits, gninca-pigs, monkeys, &c., and found as a 
result that he was able to obtain it in an ** attenuated ” 
form and with various degrees of strength. The next step 
was to inoculate certain healthy dogs with the attenuated 
vims, and then to cause them to be bitten by an un- 
doubtedly rabid animal, and it was fonnd that a dog so 
protected was proof against infection. Subsequent experi- 
ments appeared to prove th.at when a healthy dog is bitten 
by a rabid animal, and is then Inoculated with the attenu- 
ated vims within a period of eight days afterwards, hydro- 
phobia does not manifest itself. As it was considered by 
M. Pasteur that this might be the means of saving human 
life after the bite of a rabid dog, patients began to arrive 
at Paris from nil pai'ts of France, and even of Europe, fur 
treatment by him. llis private resources were taxed to 
the uttermost, and it soon bop-ame necessary to appeal to 
government for aid to found an institute for the treatment 
of cases of bites from rabid animals. The bcnelits of this 
institution were extended to the wliolc civilized world, 
patients from Russia, and even from America, having been 
treated in general with gratifying suceess, thongh the occur- 
rence of several failures proves that the method is not yet 
infallible. The signs indicative of upproaclung rabies have 
been Hunimarized by Dr. Burdon Sanderson as follows : — 

^^Tlie. animal loses its natural liveliness,. mopes about, 
and seeks to withdraw into dark corners ; its appetite be- 
comes depraved ; it cats rubbish, often its own excrement, 
witli avidity, and it snaps at other dogs. Any such 
appearance of snapping shows it is not safe. A healthy 
dog which is at large notices and takes an interest in the 
sights and sounds wlien w^alking out. Tlie rabid dog, on 
tiie contrary, goes sullenly and unobservantly forward, and 
is not diverted by objects obviously likely to attract it. 
If the dog be tied up, its bark loses its ring, and acquires 
a iicculiar hoarseness. As the disorder increases, a viscid 
saliva is discharged from the mouth, tlie lower jaw hangs 
as If paralyzed, the poor animal has an evident difficulty in 
swallowing, and he probably loses the power of his hind 
legs.” During the progress of the disorder there is no 
fear of w'ater in the dog. In a rabid state his thirst is 
excessive, owing to the uncomfortable viscid condition of 
his mouth and throat. Instead of running away from 
water, ho plunges his face into it up to the very eyes, and 
asslduonsly but ineffectually attempts to lap. Though 
generally associated with ^^dog days” and intense heat, 
rabies is as much a disease of winter as of summer, and 
ev en m ore prevalent in arctic than in tropical climates. 

HY'DROPHYLLA'Cnai, an order of plants belong- 
ing to the cohort Polcmoniales, among the Gamopktalac 
The typical genus of the order is Hydrophyllum (water- 
leaf), the species of which mw among moist shady rocks. 
The leaves of Hydrophyllum virginioum are eaten in 
North America nndcr name of Sbawaneso salad. The 
leaves of Hydrolea zeylamca are used in India as a 
ponltice for nlcers. Species of Nemophila and Fbacelia 
are cultivated in gardens as border plants. 

The chief characteristics of this order are the follow- 
ing I — ^The corolla is regular, with five imbricate, sometimes 
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eoutorted lobes. ^ The five stamens alternate with the 
corolla lobes, ^'he ovary is one-celled, with many ovules 
on parietal placentas, or twoocollod from the intrusion of 
the placentas to the centre. The style has two branches, 
or there are two distinct styles* The fruit is a two>ce11ed 
capsule, dehiscing- locnlicidally. The embryo is small in 
ileshy albumen. The species are natives chiefly of the 
colder regions of North America, and a few aie also found 
at the Cape and in the East Indies. 

HYDBOaUXN'ONli or HYDBOCHZNONX. Two 
substances are known under this name, one colourless, or 
P 3 nroquinole, the other a green compound, called also quin> 
hydrone. Pyroquinole is isomeric with oxyphcnic acid, 
and is produced by the action of reducing agents on quinonc. 
It forms colourless rhombic crystals, which suhlimo un- 
changed ; it melts at 177® C. (350° Kahr.) It is soluble in 
water, alcohol, aod ether. The formula is 0 aIlK 02 . It 
difiers from quinono by two atoms of hydrogen, (^nin- 
liydrone, or green hydroquinone, has the formula C 12 H 10 O 4 . 
It is a compound of pyroquinole with quinone. It crys- 
tallizes in green prisms, having a golden metallic lustre by 
reilected, and a red colour by transmitted light. It sulA 
limes unchanged. It is soluble in water, alcohol, and 
ether. Hydroquinone forms u great nuiiiW of derivatives, 
of which the following are the best known: — Carbobydro- 
quiiionic acid (CiHaO^; the sulphohydroquinopic acids, of 
which there arc thi*ce; and the chlorinated hydroquinoues, 
of which there are four, arising from the substitution of 
one, two, three, and four atoms of chlorine respectively for 
an equal number of atoms of hydrogen. Hydroquinone is 
used as a febrifuge, particularly by hypodermic injection. 

HY'DROSAUCYL' AMIDE is produced by the ac- 
tion of ampionia on hydride of sulicyl. It crystallizes in 
colourless prisms, insoluble in water, but soluble in boiling 
alcohol. It molts at 800° C*, and sublimes unchanged. 
The formula is C 2 iHi 8 N 30 g. It forms a number of metallic 
salts, in which the hydrogen is partly replaced by an atom 
of the metal. It forms also chlorine and bromine deriva- 
tives. 

HYDBOSTAT'XCS is the science which relates to the 
pressm-e and equilibrium of liquids, that is, the fluids com- 
monly called non-elastic or incompressible, as water, mer- 
cury, &c., and to the equilibrium of bodies immersed in them. 
The eiastic fluids, as air, steam, &c., are the subjects of 
l*NEUMATics. The two books of Archimedes on the sub- 
ject almost exhaust tlie knowledge of the ancients on this 
matter. ' A slight acquaintance with some principles of 
cqnilibrinin, and the great discovery of the varying specific 
gravity of bodies, were his chief contributions. The well- 
known tale of his detection of the goldsmith who had 
alloyed the crown, by immersing it in water and measur- 
ing the fluid displaced, is told in the article Aiiciiimiedg.s. 

The cause of flnidity in liquids has been the subject of 
much discussion ; but whatever may bo the primary cause, 
it is admitted by all that the property must arise imme- 
diately from the perfect mobility of the particles among ono 
another. Differences, however, exist in the fluidity of dif- 
ferent liquids, such as mercury, water, &c., which in their 
ordinary state possess this property in a high degree; while 
the particles of many fluids, as the oils, have a sensible ad- 
liosion to one another. 

Since the particles of all bodies, fluid as well as solid, 
are separated by intermolecular spaces, it may readily be 
conceived that no liquids can be absolutdy incompressible; 
and experiments have proved that spirit of wine, oil, water, 
and even mercury, can by pressure be reduced in volume 
in certain degrees, the liquids which have the greatest 
specifio gravity suffering the least compression. Bat as 
this diminution is veiy small when compared with tlie 
volume of the fluid (bmng for water only of its bulk 
with a pressure of 15 lbs. on the square Inch), for all 
practical hydrostatic purposes such liquids may safely be 


considered as experiencing no change of rolnmo by the 
compressions to which they may be subjected. 

Experiment has also shown that all liquids possess the 
property of transmitting equally in every direction the 
pressure exerted against any point on their surface. This 
property is the fundamental principle of hydrostatics, and 
niost of its other proposititms are only different forms or 
direct consequences of this truth. If, for example, a pis- 
ton were forced into an orifice made in any part of the 
side of a vessel containing such a liquid, the effect of the 
pressure would he experienced equally at every point on 
the whole surface of the vessel ; but the pressure thus 
exerted must be distinguished from that which is caused 
by the gravity of the liquid, the former being the same in 
cvwy part of the liquid mass, while the latter, at oveiy 
point in the sides, depends on the depth of the point below 
the upper surface of the fluid. Thus if a number of pis- 
tons, F G u, be fitted into a globe filled with water, A n c ]>, 
then the thrusting in of the pistou g will drive out all the 



others with a force equal to its own and to each otlicr^s, 
clearly showing that the prcssuic has been transmitted 
equally in all directions. 

If a liquid at rest in a vessel be supposed to consist 
of an infinite number of fihiments or infinitely slender 
columns in verticxil positions, the pressure which, in con- 
sequence of the weight of the particles vertically above, is 
exerted in every direction by any particle of one filament 
will he counteracted by the equal pressure of all the sur- 
rounding particles, so tliat the filament will remain at 
rest, and act by its gravity on the particle vertically under 
it. Also, the pressure exerted by the liquid against every 
part of the surface at the sides or bottom of the vessel 
containing it will, while the liquid is at rest, be perpen- 
dicular to the surface ; since otherwise the rcactiou of the 
surface could not entirely destroy that pressure, and a 
part of it would disturb that equilibrium which, by hypo- 
thesis, is the condition of the liquid in the vessel. The 
amount of that reaction is, of course, equal to the weight 
of any one of the vertical filaments comprehended between 
the upper surface of the liquid and a borizoutal plane pass- 
ing through the elementary surface pressed. 

It may hence also be proved, that the pressure on the 
base of any vessel coutuiniiig a liquid will be the some, 
whatever be the form or position of the sides of the vessel, 
provided the liquid always reaches the same height above 
the base. For, let a n c i> be a vertical section throuf^ 
a prismatic vessel ; the pressure on any point, a, of the 
base is evidently equal to the weight of the vertical fila- 
ment, h a ; that on any point, c, of the inclined side, B d, 
is the weight of the filament, cd; and this last produces 
no effect on the base, because the lateral pressores of all 
the particles in every vertical filament are counteracted by 
those of the particles in the neighbouring filaments* The 
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same thing mtiBt be understood of all the water in the 
portion e b i>. The pressure on any point, e, under the 
inclined side, A c, is equal to the weight of the filament, 
together with the pressure arising from the reaction of 
the side A c at y*, in the vertical direction, ft ; and this 
reaction is, from what has been said, equal to the weight 
of a filament which may be supposed to exist above/, with 
a lieight equal to fg. Consequently, the pressure on ab, 
wlien the sides of the vessel are inclined to the horizon, 
will be equal to that upon the same base when the sides 



are in vertical positions. This is the foundation of a 
popular experiment, when columns of water of equal 
height, in cylindrical and conical vessels having equal 
bases, but of course containing very different quantities of 
the fluid, are shown to be in equilibria with ojic and the 
sumo weight applied to prevent the movable bases from 
descending. 

It may readily be inferred from these statements that 
the pressure on tho base will be equal to the weight of a 
vertical prism or cylinder of tho liquid, whose base is that 
of the vessel, and whose altitude is that of tlie liquid 
which it contoius, whatever bo the form or inclination of 
the sides. 

On the same principle may be explained the hydro- 
static paradox. In this experiment is employed a cylin- 



drical machine formed of two circular plates of wood, as 
A B and c D, with sides of leather like those of a pmr of 
bellows. A tube, JfB, is inserted in an orifice near the 
bottom, and through this tube water is poured into tlm 
cylinder, till the boards, a b and c r>, ore at any distance 
asunder within the limits allowed by the leathern sides. 
Then if any weight be placed on tho board, cd, it will 
cause the water to rise in the tube, K f, to a certain height, 
suppose a; and the weight of the small column, ab^ of 
water may be considered as holding tfi equilibria the 


weight imposed on OD; which will, in fact, be found to 
equal that of a cylinder of water whose Ciase is the area 
of the board c d, and whose height is equal to a 5. 

If the tube, K f, were made to decline from the vertical 
so as to take any oblique position, E f', it would follow, 
since the pressui'e of a liquid by gravity depends on tho 
vertical height only of the colomn, that the liquid in the 
tube, from the same pressure on c D, would rise till its 
upper surface is in a horizontal plane, a a\ passing through 
a ; and the weight of the column of liquid must be esti- 
mated by the area of the horizontal section at b\ multi- 
plied by the vertical height of a' above b\ 

Tlie pressure exerted by a liquid against the side of a 
vessel containing it, or against a surface immersed in it, 
whether that side or surface be plane or curved, is, by the 
theory of parallel forces, equal to the wdght of a column 
of the liquid having the surface pressed for a base, and 
the distance of tho upper surface of the liquid from tho 
centre of gravity of the former surface for its altitude. 
By this theorem the pressure of water against tlie walls 
of reservoirs, lock-gates, &c., may be determined, and tlie 
relation ascertained between the wei^ts of the liquid in 
vessels of various forms and the pressures against the sides. 

The ccnti'e of pressure in any surface subject, like tho 
side of a vessel containing a liquid, to the hydrostatical 
pressure of,the liquid, is that point at which, a force being 
applied in a direction contrary to that of the pressure, tlie 
surface will be kept in equilibrio ; and in all cases, when 
tho surface pressed is symmetrical on each side of a line 
joining the centres of gravity and pressure, tho latter coin- 
cides with the centre of percussion in mechanics. 

When a triangle in a vertical position is pressed by a 
liquid, its vertex coinciding with the upper surface of the 
latter and its base being horizontal, the centre of pres- 
sure lies tliree-fuurths from tho vortex. And when a circle 
in a vertical position is so pressed, its upper part just 
touching the surface, the distance of the centre of pressure 
from that part is equal to five-eighths of the diameter. 

The equality of the pressures in eveiy direction at any 
point in a liquid mass is the cause why, if a solid body bo 
immersed in a liquid, the pressure of the liquid immediately 
under it will tend to raise tlie body upwards with a force 
equal to the weight of tho liquid it displaces. But tho 
weight of the body is a force acting vertically from above 
downwards, and consequently in an opposite direction to 
that of the reaction of tho liquid. Since, therefore, the 
volumes of the body and of the displaced liquid Arc equal 
to one another, if their weights or densities should be 
equal, the body would remain in equilibria in whatever 
situation it were placed in the liquid. But should these 
weights or densities be unequal, the body would make an 
effort to ascend or descend, according as its density is less 
or greater than that of the liquid ; and in order to coun- 
teract these tendencies it would bo necossaiy to use a force 
equal to the difference between the weight of tiie body and 
of the displaced liquid. Hence, if a solid body be weighed 
in a liquid it will bo found that its weight, compared with 
that of the same body in vacuo, will be less than in the 
latter case by the weight of an equal volnmo of the liquid ; 
and consequently, when a body is weighed in a liquid, as 
water, the true weight, or that which would be obtained 
in vacuo, will be found by adding to the observed weight 
that of an equal volnmo of tho liquid. 

Wlicn a body floats in a liquid, in order to bring its 
upper surface to coincide with that of the liquid, it must 
evidently be loaded with a weight equal to the difference 
between tho weight of the body, or of the displaced liqnid, 
and the weight of a volume of tho liqnid equal to that of 
the whole body. The weight which a floating* body will 
thus bear is denominated the buoyancy of tho body ; and 
on tho principle here stated depend the common r^es for 
finding the buoyancy of rafts, vessels, &c. 
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If a solid body float in equiltbrio in a liquid, the centres 
of gravity of tllb body and of the displaced liqnid must 
ovidently be in one vertical line; otherwise the upward 
action of the liquid below, which necessarily has its result- 
ant in a vertical line passing through the centre of gravity 
of the place occupied by the body, would produce in the 
latter a rotatory motion contrary to tho hypothesis. This 
circumstance has given rise to three distinctions in refer- 
ence to the equilibrium of floating bodies. If tho centre 
of the body should bo below tlmt of the displaced liqnid, 
the body is said to possess a stable or firm equilibrium ; if 
above, tho body is said to float with a tottering equilibrium ; 
and if the said centres sliould exactly coincide, the body 
would float in any position whatever, and it is denominated 
an equilibrium of indificrence. 

The absolute weight of a given volume of any solid or 
liqnid body is called its specific gravity. In this country, 
for convenience, it is customary to consider a cubic foot as 
the pven volume, and to express the weight in avoirdu- 
pois ounces ; thus the weight of a cubic foot of rain-water 
being 1000 oz., and that of a cubic foot of cost iron 7207 
oz., those numbers arc used to denote the specific gravities 
of the bodies. From this definition it follows that, when 
the volumes of two bodies arc equal their specific gravities 
will be proportional to their w'eights ; w'hcu the weights 
are equal the specific gravities are inversely proportional 
to tho volumes ; and in general the weights of Imdies vary 
in a ratio compounded of their volumes and specific gravi- 
ties. See SrECiPic Guavitv. 

HYDROTHOIRAX (Gr. huddr^ water ; and thttrax^ 
tho chest), dropsy of tlie chest, is a term applied to express 
tlie existence of an efinsion of serum in the plcuml sac. 
This morbid collection may take pUace in consequence of 
inflammation of the pleura, in connection with diseases of 
the heart and kidneys, in scarlet fever, and in several fonns 
of constitutional disease. It can sometimes be treated by 
moans of diuretics and hydragoguo purgatives, and in other 
cases the fluid may bo drawn away by moans of the trocar 
and canula, an operation which may be repeated as often 
ns the accumulations render it necessary. 

HYDROUS SHiZCA is another name for OpaTi, which 
is an admixture of crystalline and amorphous silica. 

HYDROZO'A is oue of the great classes into which 
tho Bubkingdom Ccelenterata is divided. This class 
contains the fresh-water *polyps (Hydra), the Medusae or 
jelly-fishes, the Portuguese Man-of-w'ar, tlie Sprtularians, 
and other forma which have no common Knglish name. 
'Ihe Ilydrozoa are nearly all marine forms. Some are free- 
swimming, others arc fixed during a period or through- 
out life. Many form elaborate colonics, in some of which 
tho individuals arc remarkably diflerentiated to perform 
certain functions for tho good of tho community. 

The Hydrozoa, though often extremely complex in exter- 
nal form, present a groat simplicity of ultimate structure. 
Tho body is soft and gelatinous. It consists essentially of 
a mouth leading directly into the body-cavity, in wliich 
the process of digestion is performed. The substance of 
tho body is composed of two layers of cells, endodemi and 
ectoderm, Tho ectoderm is a protective layer lining tho 
whole of the outer surface of the body. Tho free surface 
of the endoderra lines the body-cavity. The endoderm is 
separated from tho ectoderm by a structureless lamella, 
sometimes called mesoderm^ which is greatly developed, in 
the jelly-fish, forming the “ jelly ” of those animals. In 
the region near the mouth the body is produced into ten- 
tacles, which are composed of both endoderm and ectoderm. 
Into tho tentacles the body-cavity originally extends, but 
in some cases it is obliterated, so that these organs become 
solid. Scattered in and between tho large cells of tho 
ectoderm are small cells (nematocysts or thread-cells), 
which contain coiled up a fine long thread which is some- 
times provided with three barbs at the base. On pressure 


or irritation tho thread is projected, and prodnees a be- 
numbing or paralyzing cfiect on their prey. 

Throughout the Hydrozoa, generally speaking, two dis- 
tinct forms appear in the life-history of every member of 
tho group, the “ hydriform person ” or polyp, resembling the 
common Htdba, and tlie modusiform person ” or jelly-fish, 
resembling tho pommon Medusa. Fundamentally the 
hydriform person consists of an elongated soc-likebody with 
tentacles disposed round tho mouth, and fixed at the ex- 
tremity remote from tlie mouth. Tho polyps are gener- 
ally united into a branched or tree-like colony, originating 
by budding from a single hydra-form, tho direct product 
of an egg. Tho suTfaco of the body may bo naked or may 
be provided with a chitiiions covering (perisarc') of tlu* 
nature of a cuticle, formed by the ectoderm ; this cuticle 
may bo drawn up so as to form little cups (hydrothecai) 
surrounding each polyp, into which the body can be re- 
tracted. The general liistology of the hydriform person is 
similar to that of Hydra. In several of the marine polyps 
some of the muscular processes of the large ectodermal 
cells become separate cells. The hydriform persons pre- 
sent no trace of nervous system nor of sense organs. In- 
stead of developing generative products, tlie polyps almost 
without exception produce, either by budding or by a pecu- 
liar method of transverse division, medusiform persons. 

The typical medusiform person has a hemispherical body 
with tho mouth at the end of a cylindrical process (pmnu- 
briuni)^ which liangs down from the centre of the concave 
surface of the body like the clapper of a bell* or a thick 
liamllo of an umbrella. The clear dome-like disc is called 
tho umbrella. Usually the medusiform person is solitary 
and frr‘e- swimming, by means of expansion and contractions 
of tho disc. The Medusas are transparent, thick, and fleshy ; 
this is due to tho enormous development of a gelatinous 
substance between the ectoderm and endoderm, similar to 
tho structureless lamella of the polyps. This gelatinous 
substance or jelly ” is usually structurelcBS, but in some 
cases contains fibrous bands, which hold in their meshes 
wandering endoderm cells that possess ameoboid move- 
ments. In consequence of tlie great development of this 
jelly the body-cavity has been encroached upon, and more 
or less pinched Into tho form of canals. There is always 
a marginal canal running all round the edge of the disc, 
and continued into tho hollow tentacles. There are also 
radial canals running from the digi’stivo cavity to the mar- 
ginal canal. There may also be other canals running into 
ihe fleshy disc, and an endodenn lamella, a layer of en- 
doderm cells, formed by the obliteration of the cavity and 
the union of the walls. The space between the margjn of 
the disc and the moulh-stalk or manubrium is known as.the 
j mih-vmhrelln. The maigin of the disc is usually turned in 
to form the we/ww, which is a muscular contractile flap, 
serving to contract the sub-umhrella space and expel the 
water therefrom ; in this way the jelly-fish is driven along 
vigorously through the water, mouth downwards. The 
margin of the disc is provided with tentacles, sometimes 
numerous, forming it fringe, sometimes four or six in num- 
ber. The mouth is surrounded by numerous tentacles, or 
sometimes by long fingcr-like processes. Nerve-libres and 
ganglion-cells are found in Medusa’. Organs of sense arc 
also present, arranged along the margin of the disc. Three 
distinct kinds are found in different l^Iediisip ; eyespots, in 
•which pigment is present; otoeysts or auditory org.anB, 
small oval bodies containing calcareous matt«;r ; and ten- 
tacnloeysts, wdiicli nro modified tentacles functioning as 
auditory organs. Generative products ai*e produced by the 
Medusee. 

The relationship between these two distinct forms, tho 
polyp and the jelly-fish, is explained by Professor Ray 
Lankester in the following way : — “ A simple shortening 
of tho vertical axis, and a widening of the hypostome 
(mouth region), with obliteration of the lumen (but not of 
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the cells) of the endodcnn over a considerable region of 
the disc thus produced, suffice to convert the hydra-fonn 
into the iriedusa-form. This cliauge of proportion made, 
the sense organs of the medusifonn person have to be 
added, and the change is complete. Thus it becomes clear 
that we have to deal with one fundamental form, ap}>earing 
in a lower, fixed, nutritive phase, and a higher locomotor 
generative phase in the two cases respectively.” 

The class Hydrozoa is divided into two well-mai*kcd 
subclasses, Hydroniedusss and Scyphomedusic. The sub- 
class Hydromedusic is the most numerous. In this group 
the hydriform person is a simple elongated polyp, with an 
indefinite number of tentacles surrounding the mouth. It 
frequently gives rise by lateral gemmation to a colony, on 
wliich the incdusiform persons are produced. The medusi- 
form persons sometimes develop straight from the egg, the 
hydra-form being suppressed. They always have a com- 
plete velum, and the nervous system aiTuiiged in a con- 
tinuous ring, around the margin of the umbrella ; and differ 
from the hydra-forms in being sexually mature. On some 
of the colonics the Medusoe, after being produced by bud- 
ding and attaining their full development, break off and 
swim away. In other cases the whole colony is free- 
swimming, the Medusas taking upon themselves the loco- 
motion of the enth‘e community. Again, the Medusae may 
remain fixed upon tlio colony in a modified degenerate 
form, existing merely for the development of the genera- 
tive products. Every stage in this degeneration is found, 
from the ordinary inodusu' form with reduced manubrium 
to fonns in whidi the mouth of the hell is closed by the 
union of the margins of the disc and traces of the typical 
internal structure are gradually lost. Even the ovary and 
testis of the common hydra are regarded by some as very 
much reduced medusifonn persons. 

The first order of the Hydromedusaj is Gymnoblastca- 
Anthomedusse. In this order both hydriform and medusi- 
form persons are found in the life-history of every species, 
but the medusa-forms are often very degenerate. In the 
polyp-form the chitinous perisarc, if present, never reaches 
further than the crown of tentacles. The complete medusi- 
form persons have eyespots at the base of the tentacles and 
the generative products developed on the sides of the manu- 
brium. Rarely Medusae are produced by budding from other 
MednsiP. One genus (Hydra) in tliis order is solitary, and 
the medusiform person is reduced to a mere wart on the body 
of the polyp. Usually a colony is formed, the persons being 
either developed from a common creeping base, or funning a 
tree-like growth. In some genera there is seen tho begin- 
ning of that differentiation of persons which obtains to such 
a remarkable degiee in the frcc-swiniming oceanic colonies 
(Siphonopbora). In a colony of Hydractiuia two niodidca- 
tions, besides the ordinary fonn, of the hydriform person 
are found — the blaUoatyle^ carrying a cluster uf modified 
medusiform persons or generative Imda ; and the dactyUh- 
zooid^ an elongated polyp with reduced tentacles, situated 
at tho margin of the colony, and acting as a tentacle. 
Ifydractinia echinata is often found on our coasts on 
shells. Tubularia (Plate I. 6g. 1) is also found in British 
seas, forming vexy beautiful colonies. 

The second order of Hydromedusse is Calyptoblostea- 
liCptomcdussB. The persons ore collected into stationary 
colonies. The common stalk of the colony is clothed 
with a homy covering (perisarc), which forms little cups 
(hydrothecie), into which the body of the polyps, ten- 
tacles and all, can be retracted; it also forms a homy 
case (gonangium), in which is inclosed the blastostyle 
carrying the generative buds or aborted Mednsse. The 
fully developed Medusie may have otocysts in addition to 
eyespots. According to Allman these Medusae produce 
not generative products, but a series of generative buds, 
which are situated on the radial canals. The Plumularians 
(Plnmularidft) belong to this order. In this family (see 


Plato, fig. 2) the hydrothecsB are sessile and placed all on 
one side of the braucli. The Sertularistta (Sertularidse, 
fig. 3) have sessile hydrothecee placed alternately on either 
sido of tho branch. The colonies are known as Coralline, 
and are common on seaweeds, &c., on British coasts. 
The family Campanularidse (fig. 4) has stalked hydrothocsc. 

In the next two orders, TrachomedussB and Narcomedusas, 
no hydriform person is known. In Trachomeduste the de- 
velopment from the egg straight to the medusa-form has 
been obscr^'cd in one genus (Geiyonia) ; all tho members 
may liave a similar history. The seuBo organs arc in the 
form of tcntaculocysts, on which eyespots may be present. 
The gelatinous substance of tho disc is hard and stiff, and 
the tentacles are sometimes rigid. In Geryoiiia (fig. 5) a 
portion of the disc is drawn out to form a long column, 
at the end of which is tho manubrium and mouth. The 
only known frcsli-watei' medusa (Limnocodium Sowerhii% 
found in the summer of 1830 in a tank in the Botanic 
Gardens, Regent Park, London, belongs to tho order 
TracbomedusaD. A polyp-form has been recently (Decem- 
ber, 1884) found in connection with this medusa, and is 
considered to represent tho hydriform phase in its life- 
history. In the order Narcomedusas the development from 
the egg into a medusa has been observed in ^.giua and 
jEginopsis. 

The fifth order of Hydromedusaj, Hydrocorallinae, is 
remarkable for producing colonies built up of modified 
individuals disposed in a definite system. The Hydro- 
corullino) assist in the production of coral-reefs. Prom 
a common calcareous base arise modified polyps of vari- 
ous kinds, long dactylozooids surrounding a gaatrozooidj 
a short flask-shaped mouth-bearing polyp. Two families 
are distinguished, the Millepores (Millcporidie) and the 
Stylasters (StylasteridsB). In tho latter family the medusi- 
forin persons exist in a degenerate state, inclosed in little 
swellings (ampullie) on the calcareous base, lu the Mille- 
pores the medusiform persons are unknown. 

The last order of Hydromednsoj is Siphonopbora, fonn- 
ing large swimming colonics on the surface of the ocean. 
In this order the differentiation both of the hydriform and 
medusiform persons has proceeded to an extraordinary 
degree. Physophora (tig. 6) has a number of persons 
arranged vertically on a common stalk, the base of which 
forms an air-sac (^pneumatocyst'). The persons immedi- 
ately below the air-sac are modified Medusae, the swimming 
bells (nectqcalycea)^ by the contraction of which tho colony 
is propelled through the water. Next come dactylozooids, 
alternating with gastrozooids with mouths and long ten- 
tacles and small medusifonn persons canyiug the genera- 
tive products. The colony of Rliizopbysa (fig. 7) is 
similarly constructed. In the genus Physalia (fig. 8), the 
Portuguese Man-of-war of the tropical seas, the stalk 
is converted into an enormous hladder-like float. Swim- 
ming bells are absent. Beneath the float are dactylozooids, 
gastrozooids, generative persons, and nninerons lung ten- 
tacles. In the genus Diphyes (fig. 9) the air-sac is not 
developed. The persons arc united by a long tliread-like 
uiibranched stem. There are two large swimming-bells, 
into which the other persons can be retracted. These 
others are arranged in groujis along the stem, each group 
consisting of a gastrozooid with a long tentacle, generative 
persons, and covering-pieces (hydrophylUd). Velella (fig. 
10) has tho stem converted into a flattened raft-like disc, 
upon which stands an obliquely placed cartilaginous sail 
(air-sac), projecting out of the water. Below the disc are 
generative and nutritive persons, one gastrozooid bring 
usually large and central in position ; on the edge of the disc 
arc dactylozooids. The generative persons (blastozooids) de- 
tach themselves and swim away as ordinary Medusie. 

The subclass Scyphomedusss (Plate II., figs. 11-18) pre- 
sents well-marked distinctions both in its hydriform and ita 
medusiform persons from Hydromedusie. The hydra-form 
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01 ScypbiBtoma is broader and shorter than in Hydromednsas. 

It has sixteen Umtacles definitely arranged, and four deep 
lidgos on the wall of the digestive cavity. The medusifomi 
person has no true velum. Sense organs are, in the form of 
teutaculocysts, sank in notches of the disc. The nerve-fi bres 
and ganglion cells are not arranged in a continuous ring, 
but arc scattered. The generative products, only produced 
by the medusiform persons (except in Lucernuria), are 
developed from the endoderm. The MedassD are sometimes 
developed straight from the egg, but more usually from the 
hydra-form, which undergoes a peculiar process of trans- 
verse division, la the common medusa (Aurelia auritd) 
the embryo, emerging from the egg, develops into a ciliated 
free-swimming spherical organism (planulU), which attaches 
itself to some foreign body, as a rock or seaweed, and 
acquires a mouth and tentacles, l^feanwhilo the body 
elongates, and a series of constrictions appear extending 
transversely across the body from a little below the ten- 
tacles to a little above the fixed extremity. Thu constric- 
tions deepen till the Scypliistoma has the appearance of a 
bet of saucers piled one upon another, the top alone liaving 
u circlet of tentacles. In some cases the tentacles are 
vedovcloped below the last constriction. The pile now 
breaks up, the top falls away and dies, the bottom remains 
fixed, while the other discs swim away and become pei*fcct 
Meduss. When liberated from the Scyphistoma the young 
mednsa (called ephyra at this stage) is somewhat star- 
shaped, having eight arms, into each of which extends a 
process of the alimentary canal. In a depression in each 
ann is placed a tcntaculocyst. In the notches between 
flic arn.a appear eight tentacles. The space between the 
arms gets filled up, and a fringe of tentacles is developed 
on the margin. 

The first order of Scypboincduaas is Lucernarida, in 
which the Scyphistoma stage is peniiancntly retained, de- 
veloping its own generative products. 'I'he Lueernaria 
can detach itself and swim by contractions and expansions 
of its body. The order Discoincduso) contains the large 
oceanic jclly-fisli. Aurelia aurita (fig. 11) is the common 
jelly-fish. It has the mouth provided with four arm-like 
processes, which hang down when the disc is in motion. 
The generative products are developed on the walls of the 
digestive cavity. Round the mouth are small openings, 
the 80-ealIcd subgenital pits. Rbizostoina (fig. IS) has 
eight ]n'ocesses to the mouth, which grow together and 
obliterate the original opening, leaving only a number of 
small passages into the digestive cavity. Some of the Dis- 
coiueduso) develop straight from the egg. The principal 
family in the or4er CuboinedusoD is CharybdseidaB. Charyb- 
do^a is remarkable for its simplicity of organization in some 
respects. It agrees with the llydromedusce in having a 
continuous nerve-ring. It has a kind of velum, into which 
the canals of the digestive system run. The umbrella is 
somewhat quadrangular, with four long tentacles depending 
from the comers of tho margin. Another order, Pero- 
meduste, has been founded by Hiickel for some Medusas dis- 
covered in the deep sea by the Challenger expedition. 

The Ctknowiora (three of which are shown in Plat 
II., figs. 14-16) appear in the light of tho researches of 
Hiickel to bo nearly allied to the Ilydromednsse, through 
such forms as the recently described medusa, Ctenaria. 

(For this article we are mainly indebted to the writings 
of Professor Ray Lankester.) 

BYDURIL'XC ACn>, an acid obtained from uric 
acid by oxidation. It forms a colourless crystalline powder, 
slightly soluble in cold water and alcohol, but more so in 
boiling water, from whidi it crystallizes on cooling. It is 
soluble in sulphuric add, without decomposition. Tlie 
formula is G 8 HeN 40 G. It gives a dark-green colour to solu- 
tion of ferric chloride. It fonns a number of definite crys- 
talline salts called hydurilates, and also a chlorinated acid 
called dychlorohydui^o acid (O 8 H 4 GI 2 N 4 O 6 }. 


BYETOL'OOY or HYXTOBI'liTBy is that branch 
3f meteorological science which investigates the quantities 
and modes of precipitation of water in any form from ont 
.ho atmosphere. The full account of Fog, Mist, and 
cloud; of Rain, Snow, and Hail; of Vbuglas, Dkw, 
and Hoar-frost, comes under this great department. 
The separate heads are treated of as distinct articles. 
Hyetomotiy is the exact converse of atmometry^ a terai 
used to connect the various investigations of the absorption 
►f water in various forms by evaporation into the atmo- 
sphere, whether from surfaces of water, ice, or snow, or from 
substances in the act of drying. The consideration of the 
amount of moisture present at any time in tho air is called 
HYaROMETUY. 

HYGB'A, more correctly JJygkia (*T^/ii«), the God- 
eIoss of Healtii in tho Greek mytliolog}', was a daughter of 
^sculapius, the god of the healing art — a manifest allegory. 
Tho worship of father and daughter was usually coupled 
at the same temple, as at Athens, Argos, &c. Her statues 
show a young smiling female form, fully draped, and hold- 
ing a serpent as emblem of renewal of youth and strength. 
Tho serpent, as it issued fresh and apparently as young as 
ever from out its old cast- off skin, seemed to the ancients to 
enjoy a power of rejuvciiescenco, and was sacred accordingly 
o the god of medicine and the goddess of health. Often 
Hygea feeds licr sci*pent from a patera or fiat cup. 

TJie name is vi*ry frequently spelt Uygeia by writers of 
our own day in the more scholastic works on sanitary 
mailers, but tlicro seems no authority for this peculiar 
orthogi-apliy, llygia is, liowever, found as a third form 
used by the ancients. 

HYGIBNE, pronounced hygeenf (Gr. hugieinot, good 
for the health), the art of preserving health, and the name 
given to that department of medical science which seeks to 
prevent disease and to maintain the most perfect action of 
body and mind consistent with the laws of nature. The 
study of hygiene deals with man in his individual capacity 
and in his social relations, and includes witliin its scope an 
immense variety of subjects. The tendencies derived from 
parents and more remote ancestors ; those which are pecu- 
liar to tho difi’erent stages of life, from infancy to old age ; 
the eifects of diet, air, exorcise, cleanliness, the action of 
the mind n}MiTi the body and of tho body upon the mind, 
have all to be considered as they afiect personal health. 
In connection with public health the science deals with the 
sites of cities and villages, tho an’angcment and construction 
of dwellings, water and food supply, the removal of sewage 
and waste products, the regulation of trades and manu- 
factures, tho arrest of infectious disease, the disposal of tho 
dead, and the collection and publication of health-statistics. 
In all the departments indicated mucli good work has been 
done by scientific observers, both in England and 011 the 
Gontinent, and many Important reforms in the manage- 
ment of public ailairs have been introduced. Tiic progress 
of the science in its practical aspects is, however, greatly 
retarded by ignorance and indifference upon tho part of 
legislators, local authorities, and the public generally, and 
also by the selfishness of most persons who are connected 
with such vested interests as tlirivc by tho present unsatis- 
factory condition of things. Such Idiidrances can only bo 
removed by the spread of knowledge upon* this subject, and 
happily there is now a plentiful supply of information avail- 
able. Soo the valuablo work of Dr. Farkes, The Manual 
of Practical Hygiene,'* and Public Health,” by the same 
author. 

HY'GXtXNS is an organic base found witli cocaine in 
coca leaves (Erythroxylon Coca)^ natural order Erytbroxy- 
laceae. It is a yellow oily body, strongly alkaline, soluble 
in water, alcohol, and ether, and forming salts with acids. 
Gocalno, the otlier alkaloid, is crystalline, and is bitter to 
the taste. It melts at 98° C. (208° Fahr.), is slightly 
soluble, but very soluble in alcohol and ether. The formula 
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!s Ci 6 HinN 04 . It forms a number of cxystalline salts 
with acids. 

HYGROM'XTRY is that part of natoxal philosophy 
which relates to the determination of the humidity of 
bodies, particularly of the atmosphere ; it comprehends also 
the theory of the instruments (hygrometers) which have 
been invented for the purpose of ascertaining the quantity 
of water contained In a given volume of air. 

The water received from the earth is not dissolved in 
the atmosphere — ^it exists tliere in the form of visible 
or invisible vapour. The quantity of vapour contained 
in a portion of the atmosphere depends greatly upon 
the temperature of the latter, and it is extremely variable 
even when the temperature is constant. When a quan- 
tity of aqueous vapour at a given terniieraturo is diffused 
through any space it will support the same external pres- 
sure, whether that space had previously been void or occu- 
pied by air. On these principles are founded the methods 
which have been used for dctcimining the absolute quan- 
tity of moisture in a given volume of air by means of tho 
hygrometer, tlie requisite data b<iing the elasticity of 
aqueous vapour at different temperatures, and the corre- 
sponding indications of tho instrument. 

Tho hygi'ometer of M. Do Luc was a thin slip of whale- 
bone, whose contractiuiis indicated tho variations of rnois- 
tm'e ; and Do Saussurc had recourse to a human hair, by 
means of which he constructed a far more delicate instru- 
ment, which was, however, exceedingly liable to derange- 
ment, and, unless prepared with extraordinary care, was 
uncertain. A very ingenious instrument was also invented 
by Leslie. These instruments are still used for rough 
approximations, but usually under the name of Hygro- 
scopE. The term hygrometer is now limited to those 
accurately scientific iiistrumonls, the first type of w’hich 
the late Professor Daniell introduced. It consists of two 
thin glass balls, IJ inch in diainotcr, <!onnected by a glass 
tube about 7 inches in length. The tube is bent in tw'o 
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places at right angles, so as to form three arms of unequal 
length, the longest of which contains a small thermometer, 
whose bulb descends into the lower of the two glass 
balls, «. This ball, after being about two-thirds filled 
with ether, is placed over a spirit-lamp until tho vaponr of 
tlio ethor has expelled the contained air through a capillary 
lube, which is left open for tho purpose, and afterwards 
hermetically scaled. The other ball is then covered with 
a piece of muslin, 6, and the instrument thus adjusted is 
placed upon a stand, to which is attached a^ snifdl tlier- 
mometer indicating the temperature of the Eternal ur. 


When about to bo used a small portion of ether is poured 
upon the muslin, which, by evaporating, blowers the tem- 
peratnre of the glass ball, and thereby occasions a rapid 
condensation of tho ether^ vapour contaiDed within the 
instrument. The condensation of the vapour within the 
tube produces a continuous evaporation from the surface 
of the ether in the lower ball, whereby the temperatnre of 
the included ether is continudly reduced, until a deposit 
of moistnre from the surrounding atmosphere is observed 
to take place upon tho exterior of the glass. At this 
instant the inner thermometer, which always indicates tho 
temperatnre of the ether, is observed, and thus the dew 
point, or that at which the precipitation of atmospheric 
moisture takes 'place, is determined with considerable 
accuracy. Having ascertained tho dew point, and likewise 
the temperature of the external air, the actual quantity of 
moisture contained in the cubic foot of lur will readily be 
found from tlie furmula, 


Weight in grmn8 = ^?~. Xj>, 

448 

where t denotes the temperature of the external air, and /) 
the elasticity of aqueous vapour at tho temperature indi- 
cated by the interior thermometer. The value of p for 
eveiy degree of tlio thermometer is given in tho tables of 
the expansive force of steam. This instrument, so excel- 
lent in theory, is veiy costly, on account of its great con- 
sumption of ether, and can scarcely be used in hot climates, 
owing to the difficulty observed in preserving that liquid. 
It is also objected to because an experiment has necessarily 
to be made to obtain an observation. It was employed for 
the determination of the dew point at tho Royal Observatory, 
Grccnwidi, from 1840 to 1847, but since that period it 
has been superseded by the more convenient instrument 
—the wet and dry bulb hygrometer. This instrument 
consists of two thermometers — an ordinary one, to give 
the temperature of tho air; and another, whose bulb is 
covered with a piece of muslin or other similar material, 
to which is attached an absorbent wick, cx)mmunicating 
with a vessel of rain-w'atcr — an arrangement by which tho 
muslin is kept constantly wet. The evaporation from the 
muslin and consequent cooling of the bnlb being in pro- 
portion to the dryness of tho air, the difference betw(‘eii 
the readings of the two thermometers will be greatest 
when the air is driest, and zero when it is completely 
saturated with moisture. The reduction of the observations 
to find the elastic force of vapour at the dew point is 
effected by the formnlso of Dr. Apjohn : — 


(1)F=/— (2)F=^/— A. 

88 30 96 80 


(1) to he used when the reading of the wet thermometer 
is above 32^, and (2) when below. In these formulas F is 
the clastic force of vapour at the dew point ; d the hydro- 
metric depression, or depression of the dew point; h the 
lieight of the barometer; and ^the elastic force of vapour 
for the temperature shown by the wet thermometer. In 
these calculations Glaisher's Hygrometrical Tables’* will 
be found of voiy groat value, as they include all tho 
requisite data and corrections. 

In Great Britain the mean evaporation per minute from 
each square inch of tho surface of water is 0*01155 grain. 
The method at present adopted at the Greenwich Observa- 
tory in all hygrometrical observations is by means of the wet 
and dry bulb thermometer, as described above ; but in a 
work on the subject by Sir .John Herscbcl, he states that 
cannot be denied that great difficulty still exists in 
determining, by any mere reading of instruments, the 
exact hygrometric state of the air.” Since 24th August, 
1856, hourly hygrometrical observations have been made 
at the observatory once in every week during twenty-four 
hours, tho deductious from which, stated for ea^ hour, 
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include also that of the vapour required to saturate a 
cubic foot of aill They ore also given, with the other 
meteorological elements, in the form of monthly returns. 

By'OBOSGOPB. any instrument which serves in a 
rough manner to indicate the greater or less moisture of 
the air, but without the proper scientific accuracy of the 
hygrofMitr. [See Htguometry.] The most common form 
of hygroscope is that inado of twisted catgqjb, the greater 
Immidity of the air causing the strands to thicken and 
shorten the whole length, and a return to comparative 
dryness restoring the catgnt to its original length. Sadi 
a piece of catgut properly adjusted to a balance rod will 
cause a figure on one end of the rod to appear in damp 
weather and to disappear in fine weather,' giving place to 
a companion figure which now triumphantly issues. A 
chimney ornament which amuses simple folk is thus easily 
made, though it would be hard to find much usefulness in 
it as a weather indicator, since it follows the state of the 
air instead of predicting it A long broad leaf of seaweed, 
to which a small weight is hung, serves also as a hygro- 
scope, lengthening in damp weather through the afliuity 
for moisture possessed by the salt wliich still tliinly coats 
it. A hair will serve as even a moi-e delicate hygroscope, 
and may bo made to move a balanced needle over a gradn- 
ated quadrant, as in Saussuro^s hygrometer, but its accuracy 
is not nearly sufiicient to entitle it to this latter name. 

HYK'SOS (that is, Shepherd Kings')^ two of the ancient 
dynasties of Egypt, namely the fifteenth and sixteenth, the 
first beginning to reign in b.c, 2101, as the result of a 
sudden invasion of the highly civilized land of tlio Pharaohs, 
which we can reasonably compare to the overrunning of 
the Roman Empire by the Goths or the Huns. Tho six- 
teenth dynasty and the seventeenth were contemporaneous, 
for the latter was composed of local princes of Upper 
Egypt distinct from, bnt tributary to, tlio Hyksos, who 
ruled from Memphis. Finally, in ii.o. 1591, Aolimes, one 
of these subkings, led a great revolt, and the Wbarian yoke 
was shaken off for tho magnificent period of the Empire,’* 
Egypt’s culminating point of splendour and power, 
tlosephus seems to try to confuse tho Hyksos (who were 
imdottbtedly Semitic iu race) with the Israelih's, since ho 
asserts that they founded .Jerusalem. But what seems 
much more probable by the latest discoveries is that 
Abraham lived in Egypt under the fifteenth and Joseph in 
the sixteenth dynasty, that is, under these Hyksos kings, 
and the exodus may therefore have taken ])lace towards 
the close of the period. 

HY'IJLS, a beautiful yonth beloved by Uerakles, who 
landed at Kyzikos (Cyzicus) in the Argouautic expedition 
to help Heraklos to cut a new oar to replace one which ho 
had broken. The two were separated in the search for a 
suitable bough, and some Naiads seeing Ilylas seized him 
for his beauty, and boro him away to tho springs where 
they dwelt. The great hero searched for his friend ns 
soon as he missed him, and refused to return to tho Ai*go 
without him. The great expedition therefore sailed on its 
way without Hcraklcs. In tho end tlie hero hoard a faint 
reply to his shonts, and this was the voice of Hylas trying 
to reply to him from the Naiad's home bdneath the waves. 
This was one origin of the echo given by tho Greek 
mythology, but it never attained the ponlarity of the more 
famous tale of Echo and Narcissus. 

HYXOBCYS is a genus of Insectivora, usually classed 
with the Bangsrings (Tupaiidsc). One species only is 
known, JUyhmps millus. This rare little animal was 
discovered by Dr. S. MUllor inhabiting the islands of 
Sumatra and Java, and living at a height of from 1200 
to 2000 feet above the level of the sea. In tho form of 
the skull and other cranial peculiarities it appears to 
approach the Tupaiidfe ; bnt the skull is flatter and the 
back of the orbit is not closed in by a bony ring, such as 
is found iu that family. Its affinities with tho aberrant 


Bulau (^Oymnwra raffleaii) are veiy striking ; Professor 
Flower, indeed, places it in the same genus under the name 
Oymnura auilla. In its dentition it agrees with Gymnnra, 
having forty-four teeth, twelve incisors, four canines, six- 
teen premolars, and twelve molars. The snout is prolonged 
forwards into a movable x>robosci8, which is directed a little 
downwards at tho tip, where the nostrils are laterally 
disposed. The eyes are not large; but the cars are 
conspicuous, and thinly provided with hair. As iu the 
bulau, the feet have five toes, the three ' central digits 
being paramount, and tho hind feet longer than the fore 
feet; the claws are sharp and strongly curved. Tho 
tail is particularly short, and hut thinly clothed with hair. 
Very little is known respecting its habits. The teeth, 
however, indicate its insectivorous propensities. 

BY^BISN or EYMBNAZ'OS, in Grecian mythology, 
the God of Marriage, w*as tho son of Apollo and a Muse. 
In very early legends ho was described as a mortal of 
extreme beauty, who delivered from captivity some Attic 
virgins wlio liad been carried to Elcusis by Pelasgian 
pirates. For this service lie was rewarded with a maiden 
of whom he was df'cply enamoured ; and on account of 
his conduct and the happiness of his mamage he was 
invoked in bridal songs, thcncc called hymeneal songs. In 
ancient art lie is represented as a tall and elegant, bnt 
somewhat effemimite youtli — a larger and more serious 
Eros. He nsnally carries In his hand the bridal torch, and 
sometimes wears on his head, or around his neck, a wreath 
of flowers. 

Hymena^a was the name of certain festivals celebrated 
at Athens in honour of Ilvmcn. 

HYBfENuflC'A, a genus of plants belonging to tho 
order LeouminoSzE. Jlymentea Courharil (locust tree, 
or gum-auime tree) is a fine lofty spreading tree, and 
grows in the tropical parts of America and in Jamaica. 
The seeds arc enveloped in a cellular mealy substance, 
which is sweet like honey, and is eaten by the Indians with 
gn*at avidity. Wlien fresh it is slightly purgative, hut by 
keeping it loses tins property. A decoction of this sub- 
stance, when allowed to ferment, forms an intoxicating 
diink resembling beer. From tlic principal roots uf this 
tree there exudes a film transparent resin of a reddish 
colour, wliich is collected in large lumps and sold under 
the name of guin-animc. It resembles amber, is very 
hard, and sometimes contains leaves, insects, or other 
objects imbedded hi it, which remain in a perfect state of 
preseiTatioii, It burns steadily, emitting a very fragrant 
smell. Dissolved in i*cc tilled spirits of wine, it makes one 
of the finest kinds of varnish. In countries where this 
tree grows the resin is used medicinally for rheumatic 
complaints, and has also been employed in that way in 
Europe. It is taken internally in dosos of a tcaspooiiful 
of the solution, and is used also externally as an embroca- 
tion, The timber of the old trees is very hard and tough, 
and is in great request for wheclwork, particularly for cogs. 
The wood is very heavy, and takes a fine polish. Tlie 
genus takes its name from Hymen, the god of marriage, 
from tho circnmstanco that each leaf is composed of a 
single pair of leaflets. 

HYBOCN'OMYCE'TES is a suborder of tho Basidio- 
mycetes, an order of Fungi. This suborder is characterized, 
by the liymenium (spore- bearing surface) being in tho adult 
slate completely ex})osed. These fungi are generally soft 
and fleshy, and sometimes gelatinous. Many of them are 
edible, and they £crvc an important end in the economy of 
nature by rapidly decomposing dead organic matter into 
elementary forms of iimrganic matter, which can be used 
up again by plants. M. 0. Cooke, in his Handbook of 
British Fungi,” has followed Berkeley in making the fol- 
lowing divisions: — Agaricini, those which bear gills or 
gill-like wrinkles; Polyporci, those with pores or tubes; 
Hydnei, those with spines or tubercles ; Auricularini, those 
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with an even spore-bearing surface ; Clavarieii those which 
are club-shaped or branched ; Tremellini, substance gelati- 
nous. The latter division has been ranked by others as a 
separate suborder. See Fungus. 

The division Agaricini contains the genus AcjAuic'us, 
many of the species of which arc eatable. In the same 
genus are included the various species of Amanita, which 
ore among the largest and most remarkable forms of the 
division. Agaricua (Amanita) muacariuB possesses an 
intoxicating or narcotic property. It is used by tho 
inhabitants of the north-eastera parts of Asia in tho samo 
manner as wine, brandy, arrack, spruce, &c., by other 
nations. One largo or two small fungi is a common dose 
for producing 'a pleasing intoxication, which lasts for a 
considerable time (see Plate Fungus, fig. 1).. In this 
division is also included tho genus Canthurellus, several 
species of which inhabit Great Britain. The Cantharellna 
avrantiacus is 'common in iir-woods and pastures. It 
has a beautiful orange cuhmr and a strong smell. Can- 
tharellus cibarius (the common Chanterelle) is frequent in 
woods in tho summer and autumn. The pilcus is of a pale 
yellow colour, and tho whole plant has an agreeable smell, 
like that of apricots. On the Cuntinout this fungus is eaten, 
but is not often used in Great Britain. It is dangerous 
when eaten raw, and should always be cooked. 

Among the Polyporei the following may he taken as 
examples: — Tratneiea gihhosa (Plate Fungus, tig. 2) is 
A rare fungus, growing on gate-posts, stumps, &c., of a 
dirty white colour. Meruliua lacrymana (fig. 8, same 
Plate) is the principal cause of dry-rot in timber, the my- 
celium penetrating and forming white layers ; this fungus 
is reddish-yellow, large, fleshy, and generally dripping with 
moisture. Some species of tho genus Boletus (fig. 4) are 
esculent. 

The genus Dffidalca 1ms been so named from the re- 
markable sinuosities and sculpture-likc pores of its hy- 
moninin. Badaha quei'cma is found commonly on oak 
trees,, or stumps and roots of that wood. It is an asiriii- 
gent, and has been applied to wounds to .arrest liscmorrhagc. 
Many species of Polyporns are used in tho arts and in 
modlcine. Polgporua destructor is one of the fungi found 
on decaying timber when it is attacked with what is called 
diy-rot. The genus Fistuliiia has one representative in 
Great Britain, Fisiuliua hepatica (the ])ipe-stool). It 
grows upon the tiiiuks of old oaks and other trees, and is 
eaten in France. 

Of the Auricularini, the species SUreum hirsuium^ a 
yellow fungus, is common on oak logs; and the purple 
one, Stereum purpureum, on logs of poplar. 

Hydnum is the ty])ical genus of llydncl (see Plate 
Fungus, fig. 5). Ugdnum coralloides is at first wliito, 
nftcrwai'ds yellowish ; it is edible, hut is rarely met with. 

The division Glavariei in their branched and club-shaped 
fonns resemble the corals, and were uctuully placed by tho 
older naturalists in the same class. Some of the species 
are edible (see Plate Fungus, fig. 6). 

HYMSWOPB'lTLLnM is a genus of filmy Ferns. 
There are two native species, one of which is well known, 
tlie Tunbridge Wells Fern {Hymmophyllum iunhrldgen»e)\ 
this fern gi*ew formerly on the high rocks at Tnnbridge 
Wells, hence its name. Other species are found in the 
tropics, as well os in Chili and New Zealand. The fronds 
vary from simple to decompound, and are membranous and 
pellucid. The spore-cases are collected on the ends of 
veins which project from tho fronds, and are inclosed by 
the indusium, which is two-lipped. This genus and 
Trichumanes are included in the group Hymenophylleaj. ^ 

BYMBNOP'TEltA is one of the orders into which 
Insects are divided, containing saw-flies, gall-flies, ichneu- 
mon-ilies, ants, wasps, and bees. Hymenopterous insects 
possess four membranous wings, of which the anterior 
are the larger. They have all the usual parts of the biting 


mouth well developed; that is to say, they possess labruni, 
labium, mandibles, and maxillsD, of whichuthe mandibles are 
always adapted for biting, but the other parts are often 
modified. Besides the ordinary compound eyes, they ai'e 
furnished with three ocelli, or simple eyes, which ai'e usu- 
ally situated on the vertex of the head. Their tarsi are 
five-jointed. Tho females are provided with an ovipositor, 
which is in many species so organized that it can not only 
perform its ordinary function, but servo as a weapon of 
oircnco and defence, and is the port which in bees and 
wasps is called the sting; in these insects it is barbed at 
the apex. The mesotlioras and metatborax are well de- 
veloped ; the prothorax is nan’ow, fonning a ring or collar, 
and firmly attached to tho mesotliorax. The metamorphosis 
is complete. 

The wings In repose lie one above tho other on the 
back of the insect. In flight they are connected together 
in a rather curious fashion, making, as it wei*c, one largo 
powerful wing on each side. Tho hind wings arc pro- 
vided on their front margin with a row of hooks which 
lit into a groove at the hind edge of the fore wings. The 
wings ai‘e furnished with branching veins or iiurvuros, 
the number and disposition of which in the front wings 
are very cliai‘acteristic throughout the order, and are useful 
in classification. The uervuro which bounds the front 
margin of the wing is 
called the costa (a) ; 
just below and par- 
allel runs the sub- 
costal (6) uervnro, 
these two uniting 
usually beyond the 
middle of the front 

margin to form a Diagram of Front-wing of 
tliickenrd horny spot, Uymenoptcra. 

the stigma (sQ. Tho 

space lietwcen the costa and the subcostal nervure forms 
the costal (1) cell. From the stigma tho radial (c) nervuro 
runs to the tip of tho wing, meeting tlie costa on tho front 
margin, and inclosing the marginal (2) cell. Another uerv- 
ure runs along the middle of the wing from the base, sending 
a branch up to the subcostal, which branch gives off a 
nervuro which runs to the apex of the wings ; the spaces 
between this nervuro and the marginal cell are usually 
divided by cross nervuros into the submarginal (8-6) cells. 
Cross neiwures, the recurrent nervuros, run back from these 
cells to the original main nervure, inclosing the discoidal 
(7-fi) cells. The venation of the wings is most developed in 
the Saw-ilies (Tenthredinidio); every degree is found, from 
this condition to that which obtains in Chalcididw, in whidt 
the wings ore almost destitute of venation. The wings are 
often absent, sometimes in both sexes, but frequently only 
in tho femalps. In the ants tho neuters (undeveloped 
females) are wingless, while the females shako off their 
wings after pairing. The antenna) vary greatly in form ; 
they ore often long and thread-like, tapering or provided 
with a distiAct club: sometimes they are setaceous. Tho 
abdomen is united to tho thorax by its entire breadth, or 
more usually by a slender stalk. The ovipositors of tlio 
females ore appendages of the teiiuinal abdominal seg- 
ments. Tho ovipositor generally consists of five parts, 
the two outer forming a sheath ; the other three parts ore 
bristle-like organs, the princip^ one being placed above 
and deeply grooved along its lower surface, while the other 
two form slender lancets, and are pressed* against it so as 
to fonn a canal, tbrongh whidi the eggs p^. When the 
ovipositor is converted into a sting its base communicates 
with a gland secreting an acrid fluid, the chief constituent 
of which is formic acid. Many of the suborder Fossores 
lay up a store of insects in their nests, so that tho larvm 
on emerging from tho egg may find abundance of food 
ready at hand ; in many cases these insects are not killed 
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outright, but are paralyzed by a severe sting. In the saw- 
flies the ovipositiHr is converted into a saw, by means of 
wJiieh the female makes slits in the slioots of plants in 
order to deposit her eggs. 

Insects of the order Hymenoptera undergo what is 
termed complete metamorphosis, i,e, the larva is unlike 
tlie perfect insect, and the pupa does not possess the 
power of locomotion. Tlio larva of the saw-flies and 
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wood-borors very much resemble those of the order I^'pi- 
doptera (butterflies and moths), but (lifter in the number 
of Ibcir legs, &c. The larvro, however, generally speaking, 
arc dti.stitiito of legs, and do not possess a distinct head, 
mid these are for the most part fed by the parent insect, 
or, as in the case of hecss and wasps, by the ti.,utcrs. In 
oilier cases the Im'vo: are Imtcliod within the bodies of 
other insects, and feed on the tissues of their hosts. 
OALT.S are produced by tho gall-flies (Cynipidai) and by 
Moino saw-flics; they originate from the puncture made 
by tho ovipositor in leaves, stems, and roots, the tissues of 
which provide the laiTro with food. The larvm with legs 
Jiave three pairs of thoracic legs and a variable number of 
abdominal pro-legs. In all cases the larvjo have traces 
of legs while still within the egg; from this it is con- 
jectured the present legless condition of the larva; which 
generally obtains in tliis order is not original, but results 
from disuse owing to the larvm not liaviiig to provide their 
own food. Tlio Jarvro are pnmdcd with silk-glands for 
secreting tlio silk, with which many of tlieiii spin them- 
selves a cocoon before entering on the pupal condition. 
In the pupai all the parts of the perfect insect are visible, 
since they are inclosed only in a delicate semi-transparent 
membrane. 

In tho imago, or perfect state, most liymcnoptcrous in- 
sects live upon flowers, or at least oftffn frequent them, 
some for tho purpose of gathering honey, and others And 
them a convenient resort wherein they may prey upon the 
less powerful species of their own class. 

Intellectually tho Hymenoptera stand high ; the ants and 
bees indeed are ranked by some nest to man liimsclf in tho 
scale of intelligoncc. The social habits of ants, bees, and 
wasps are detailed in tho special articles devoted to them. 
These insects enjoy a refined kind of communism, which 
proceeds so far as to lead to the modification of individuals 
to fit them to perform certain duties for tho good of the 
community. The society, into which tlie individual is thus 
completely merged, contains at least one specialized form, 
tho workers or neuters, whidi are undeveloped females. 
These workers among the beos have to provide for tho 
wants of the community^ and nurse the young, while the 
perfect female has only to lay eggs; the males are 
drones, and after tho fertilization of the queen-bee are 
massacred by the workers as mere useless mouths. Among 
the ants several kinds of workers are differentiated, one 


kind having the jaws enormously developed ; these form a 
standing army of soldiers. Parthenogenesis, or virgin repro- 
duction, is common among the Hymenoptera. Males are 
unknown in some species, and extremely rare in others. An 
alternation of generations takes place among the gall-flies. 

The Hymenoptera arc the most useful of all iusects to 
man. Apart from the direct benefits we derive from wax, 
honey, and ink, of which latter galls form an ingredient, 
the indirect advantages from the ravages of the parasitic 
ichneumon-flies on destructive caterpillars arc inestlnuiblo. 
Tliese insects ai*c not, however, an unmixed good. In our 
own country the saw-flies are very destructive to fruit-ti-ees, 
while in tho tropics ants become a perfect plague. 

Tho Hymenoptera are nearly all of small size. They are 
almost world-wide in their distribution. Tho number of 
described species is over 17,000, but tlic total number is 
probably four or live times as gi-cat. There are about 3000 
Ilritisli species. 

The Hymenoptera may be divided into two great divisions : 
Aculeatn, in which the ovipositor is converted into a sting 
and tho trochanter is* joined to tho femur by a single joint ; 
and Diirocba (or 'rerebrantia), in wliicli the ovipositor is 
never a weajion of oireii(;G and tlie trochanter consists of 
two rings. Tho Ditrochaare divided into three suborders, 
TKitEKUANTiA, PurivoRA, and Tubulifkra. TJk* 
Tercbrantia (or Securifena) contain tho saw-flics, Tenthre- 
dinida; (IMatc, fig. *2), and the tailed wasps or borers. Siri- 
cidai (fig. 1). The. ovijiositor is either a saw or a borer; the 
larva; have legs ; vegetable substances form the food of this 
suborder. Tho I^upivora (or Entomophaga) are distin- 
guished by having the abdoimni attached by a stalk. They 
feed on insiscts, on which they arc often parasitic. This 
subordisr includes tho ichneumon- flies, lelmcumonidas (figs. 
3, 4), Kvaniidic, (tig. 6), Prototrupidas, Chalcididie, and 
the gall-flies (Oynipulaj). Tho suborder Tubulifera includes 
only one family, Chvysididce, remarkable for having tho 
posltjrior segments of tho abdomen retractile. The division 
Aculcata also falls into three suborders, IIkteuogyna, 
Kossouks, and Miclltfkra. The suborder Heterog}ma 
contains the ants (Fonnicida;), disfciiiguis.]jed by having two 
kinds of wingless workers. Fossorcs are distinguished by 
their earni\ orous burrowing habits ; they are not social. This 
sulMwdoriiielmles Mutilllda‘(flg. 6), Scoliidsc (fig. 10), Bcm- 
becidfe, Crabvonida; (fig. 11), the sand-wasps, Sphegidss 
(ligs. 8, 9), and Poinpilidffi. The ti*uc wasps, Vespidm 
(fig. 7), oftciu placed in this suborder, must be separated 
under tlic name Diploptera ; some of them are social, and 
tlie wings are folded ioiigitudinolly in repose. Tho sub- 
order Mellifeva contains the be(is. 

HYMST'TUS (Gr. Ilumetijos) is tho ancient classical 
name for a mountain in Attica, famous especially for its 
tbymy slopes, or rather for their product in the shape of 
honey, and for the marble quames worked on its flanks. 
Its modern name is Trelovouni, and it lies a little to the 
south of Athens. 

SYMN (Gr. a song of praise and adoration 

in honour of a deity, and by the Hebrews, as well as the 
Greeks, accoinpaniecl on some musical iustruinent. The 
hymn was a song of joy, not of lainentutiou. The term is 
now used in quite an altered sense, and is applied to any 
short religious poem sung in places of public worship, not 
being a version of a psalm or taken directly from any of* 
the canonical books of Scripture. 

The hymns, or divine odes, of the ancient Oreoks gener- 
ally consisted of three couplets— the strophe, the anti- 
strophe, and the epode. But Menander, the rhetorician, 
enumerates no less than eight different species of hymns. 
The hymn appears to be among the most ancient of all 
poetical compositions, and was originally thought to be 
dictated by tho gods themselves, or at least by men truly 
inspired. Among the ancients, however, this style of 
poetico-mnsical composition was not conflyied to regions 
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ceremonies, but was often used as a song of supplication 
previous to an engagement, and was called the ** Hymn of 
Battle.” Thus Xenophon, in his account of the first battle 
fought by the Greeks against the Persian monarch Arta- 
icerxes, tells us that the two armies were not mure than 400 
or 500 paces apart when the Greeks, to the great surprise 
of Cyrus, began to sing the “ Hymn of Battle,” according 
to the custom of their countrymen. 

The use of tlio hymn in the Christian Church, however, 
far surpasses anything even of classic times. It would bo 
unfair to Insist too literally on the word hymn, which both 
Matthew and Mark are mado to use in our Authorized 
Version, since the holy song sung by Christ and his disciples 
as a fitting close to that ever-mcmorable Last Supper was 
probably a Hebrew psalm. Still tho fact of a religions 
song naturally rising to Christian lips in moments of 
spiritual elevation is thus seen to date from tlio very act by 
which tho Cliristian community was formally begun ; and 
we may be quite sure that the song, whatever it was, was 
one of praise and joy, and not of lamentation or revenge. 
If it were a psalm it was ono of hyiiin-like character. 
The infant church soon began to write hymns of its own. 
St. Hilary began, if even lie were not forestalled in the 
lioly work. St. Ambrose and St. Prudentius followed. To 
the latter many of tlic famous hymns in the Roman Catholic 
breviary arc traditionally attributed, Coi'de Natus^ for 
example; and to St. Ambrose wo are said to owe tho mag- 
niiiceut Te Deum which still moves millions of Christian 
hearts. St. Gregory the Great was a great hymn writer; 
SoctG Siirgeutes is from liis pen. Later on the l^tin 
hymn became much extended, and was called a Prose or 
Sequence^ * These extended hymns of the incdiasval church 
are, although in barbarous monkish Latin, of liigli rank for 
mere beauty and poetry, while Ibeir unfeigned dcvutiouiil 
fervour receives even an additional charm from their 
reverend antiquity. Of such proses the most famous arc 
the Easter Day hymn Victimve pasdiali laudes^ tlie Whit- 
sunday hymn Veni Creator ISpiritus,t hymn of the 
service for the dead, the Dies Jrce, and the h)Tnn of llie 
holy communion, Lauda Sion. The first three of these, as 
“ Since Christ our Passover is slain,” “ Come, Holy Ghost, 
Creator, come,” and “ Day of Wratli, 0 dreadful Day,” 
are used with but slight alterations in the Churcli of Eng- 
land of to-day. The Dies Irw foniis tlie basis of tho magni- 
liceut requiem music of the Roman Catholic Church, from 
tho awe-inspiring requiem of Mozart to the tremendous 
production of licrlloz. Lauda Sion Is familiar to all in 
its superb musical robe, so exquisitely suited to the inner 
sense of the words, by Mendelssohn; while the Stahat Mater 
Is almost looked upon by many who know no better as a 
personal appanage of Rossini, though his dramatic render- 
ing of it is Inferior in religious effect to the fine cla.sKic 
work of Astorga, or the inspiring thoughts with which 
Dvorkk has reduthed it for tho musiwd religionists of our 
own day. For the more ancient niiisic of the hymns of 
the Roman Catholic Clmrch the collection of Pulestrlna 
0^ Hymni totius Anal,” Rome, 1589) is at once the most 
revered and the most perfect authority. For the poems, an 
excellent collection is tliat of Mono. Hymni Latin! Mcdii 
Ailvi ” (three vols. Freiburg, 1856). 

At the Reformation Luther, an ardent music-lover him- 
self, most fortunately detennined to interest the congrega- 
tions wliich followed his views, and to teach them at the 
same time, by giving them short tuneful hymns to sing 
during service ; and the famous Wittemberg collection of 
1524 struck out an altogether new line of usefulness for 
the liymn. This developed into the chorale, which Bach 
two centuries later was to raise into a iioblo art-form as 
regards its musical side. Tho Huguenots took up tlie new 
stylo in France under Marot and Beza, with Gondimers 
rnusic ; and througlv thorn Calvin, and through him tho 
Xoglish and Scotch Puritans, became devout lovers of 


hyranody and unceasing singers of hymns. In 15 C8 the 
first book of Hymn Tunes,” in four paits, was issued in 
London by Daye, the composers being Tallis, Edwards, &c.; 
and Esters well-known Psalter” followed in 1594, to bo 
superseded in its turn by the famous “ Tnnebook ” of Ra- 
venscroft (1621), with tunes by Tallis, Dowland, Morloy, 
Bennett, and the other glories of the Elizabethan time. 
Unhappily this splendid ora was of all too short duration; 
and when, under Humphrey, Purcell, and their fellows, 
English music revived again, it was to the anthem rather 
than the hymn that their attention was turned. After 
their time the hymn, in both w'ords and music, sank very 
low. All can remember, or can easily find, numberless 
hymns in their words so poor and tasteless and in their 
tunes so frivolous as now to excite a smile, and which yet 
were favourites in tho last generation. Tho good exam- 
ples of Wesley and others gradually boro a tardy fruit, and 
our collections of sacred song for church use now fre- 
quently contain noble and beautiful poems for the most 
pm-t, wliilc tho skipping dance tunes (the Easter hymn 
“Lo He Comes” was long sung — and perhaps still is 
sung — to a tunc called Ilenisley, which was nothing else 
than “ Miss Cattley’s Hornpipe”) and tho dull meaning- 
less drones which formerly formed the only alternatives 
to them, arc banished from onr choirs in favour of ex- 
pressive and characteristic melodics and hannouies. At 
present tho poets arc still beyond the musicians in their 
earnestness ns hyrnii-writcrs. A certain levity and strain- 
ing after effect still far too often takes the place of tlio 
fitting gravity and dignity which religions music should 
always retain. 

HY'ODON is a genus of fishes belonging to the order 
PiiYSOSTOMi, forming the family Hyodontidee. Only ono 
species is known, the Moon-eye (^fJyodon terglscut\ from 
the great lakes and other fresh waters of Norik Americti. 
The body Is from 12 to 18 inches loiVg, covered with cycloid 
scales, except on tho head, which is naked. Barbels are 
absent. There is no adipose fin, and tho dorsal is placed 
far back. The stomach is horseshoo-shaped. Tho air- 
bladder is simple. 

HYOSCY'AStINS is an alkaloid obtained from hen- 
bane (Jiyoscyamus niger)^ natural order Atropaccic. It 
is usually extracted from the seed by hot alcohol. When 
pure it crystallizes in silky needles. It is soluble in water, 
alcohol, and ether, and forms crystalline salts with some of 
the acids. It is a narcotic poison, and dilates the pupil of 
the eye. It is much used in medicine as a narcotic and 
anodyne, for relieving pain, producing sleep, and allaying 
irritability. It has the advantage of not constipating the 
bowels like opium. 

HYOBCIT'AMUS. See Hrkbanj^. 

HYPA'TIA, the daughter of Thoon the Younger, 
celebrated for her wisdom, beauty, and tragic fate, was 
bom at Alexandria probably about the year 870 a.d. 
Displaying uncommon intelligence during hci* childhood 
she was carefully instructed by her father in mathematics 
mid astronomy, and after studying philosophy at Athens 
she became the head of the Nco-riatouic school of Alex- 
andria. Pure and beautiful, posscssod of high intellectual 
endowidents, enthusiastic and eloquent, she soon attracted 
to her lectures a numerous auditory, and exercised a 
powerful influence over the minds of her disciples. Ono 
of the latter, Synesios, afterwards became bishop of Ptole- 
mais, and some of his letters to her are still extant The 
citizens of Alexandria held her in high honour, and it is 
said she was consulted by the magistrates in important 
oases. After tho accession of Cyril to the pairhirchate 
of Alexandria she became identified with the interosta of 
tlio prefect Orestes, with whom Cyril came frequently into 
collision. In consequence slanders, which made her appear 
detestable as a woman, and the belief that she was the 
cliief moving spirit in Hie reviving paganism of the city, 
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were quickly accepted by the eupportora of the patriarch, 
and she became^he object of their fanatical hatred. At 
the commencement of 415 she was seized in the street 
by a furious mob of Christians, led by one Peter, a reader, 
and a number of the Kitrian monks, dragged to the 
Cssareum, then a Christian church, and there murdered 
with circumstances of the most revolting baibarity. To 
what extent Cyril was implicated in the atrocious act of > 
his supporters cannot bo accurately determined, but there | 
seems no reason to doubt the assertion of Theodoret tliat j 
he was guilty of complicity in the matter. According to i 
Suidas, Hypatia wrote two works ou mathematics and one 
on astronomy, but they seem to liave been lost at an early 
period, and of her philosophical teacliing nothing is cer> 
tuinly known. The traditions as to her marriage with 
Isidorus the philosopher, and of her conversion to Chris- 
tianity, ai‘c without foundation, and the Latin letter to 
Cyril on behalf of Kestorius, attributed to her, is an 
nnd(>ubtcd forgery. 

The name of Hypatia has been mode familiar to English 
readers in one of the best of Charles Kingsley's historical 
roiimnccB. 

HYPKR and HYPO are two Greek prepositions 
much used in the composition of our words. Though they arc 
niifortunately so much alike, their meaning is absolutely 
opposite; the first means “above” or “over,” while the 
second means “ beneath” or “ under.” Thus the Hyper- 
boreans were the fabled race living heyond the north wind 
(i/oreos); while the hypoglossal nerve is the nerve 5e- 
neaih the tongue {ijIomo,). In musical aiitiqunrianism the 
similarity of sound is perplexing; for in Greek music the 
hypos are our dominants, the hypers are our subdominants. 
Tims the Dorian mode being our scale of D minor (with 
a 0 natural), the hypo-Dorian was our A minor (with G 
natural), and the hyper-Dorian our G minor (with an F 
natural). The Greek dominant was a Fourth below and 
ours is a Fifth above, but that is merely a dificrence of 
reckoning, the result is the same. 

In the mediteval system of the Ecclesiastical Modes [soo 
MoDics, EgcLKSiASTiCAL], thcse terms, like so many other 
terms of the Greek music, were misuuderstood and per- 
verted; and hero hyper is equivalent to authentic and 
hypo to plagal, the plagal scale being a Fourth below the 
authentic in each tone or mode. 

HYPBR'BOliA* The hyperbola is one of the curves 
known by the name of Conic Skctions. It is in the 
application of mathematics the least useful of the three 
chief curves of this family, the ellipse, the parabola, and 
the hyperbola; indeed so very rarely docs the necessity 
of using it ooenr, that it may bo a question whether the 
study of it should form a part of a course of practical 
mathematics. But there arc, In pure analysis, so many 
analogies which arc illastrutcd by distinctions existing 
hetween the properties of the ellipse and hyperbola, that 
the student who aspires to more than elementary know- 
ledge cannot dispense with the comparison of the two 
curves. The hyperbola is a curve which is the locus of a 
point moving so that its distance from a given fixed point 
bears a constant ratio to its distance from a given fixed 
straight line ; but this ratio must be greater than unity — 
that is to say, the distance from the fixed point must be 
^ways greater than tliat from the fixed straight line, and 
greater in a given proportion, such as 2 to 1, 5 to 4, &c. 
A hyperbola may easily be constrncted experimentally in 
this manner ; and since there ore two coses equally satisfying 
any position of the moving point on the curve, that namely 
In whiidi the curve lies between the fixed point and the 
fixed line, and that in which it has thorn both on the same 
side (the outside) of it, it is evident that for every hyperbolic 
equation there are two enrvos or opposite hyperbolas. The 
equation to the hyperbola, when p is the distance between 
the fixed point and the fixed straight line, is y* + (oj-^?)* 


where 6 is the given ratio greater than unity. 
Or if the origin is transferred to the vertex, and the 
distance from tlio vortex is called o, then the equation is 
yS S 53 1) (2 oa: -|- x ^) ; or with the origin at the centre, 

then y3= ^ (a;S— o^*), where (e*— 1) «2. Or if m ii 
a* 

in fig. 1 be called a, and m n 6, then the equation to the 
hyperbola is * . — 1. 

But there is a very easy practical way of striking a 
hyperbola, which may hero be given. Referring to the 
accompanying woodcut (fig. 1) we shall suppose the points 


Fig. 1, 



1 ) and c to bo dotermined, and a straight ruler, An, to be 
made movabhi on one of its extremities, about the point n, 
UK a centre. To the end, A, of this ruler one end of a 
thread is attached, the other being fixed at the determined 
point c. Now, let a pencil bo applied to the thread, so as 
to press a portion of it against the edge of the ruler, as A 1>, 
and keep the other portion, i> c, tightly stretched. Tho 
ruler being made to traverse on the given point n, at tho 
same lime that tho pencil i> moves along its edge — always 
preserving the tcnsi(»n of the threads — the motion of tho 
pencil or point t> will be in the curve i> f ii, which is that 
of a hyperbola. 

If the e.xtvcmjty t)f the ruler, which now moves on tho 
point i» as a centre, were removed to O, and there made to 
tiavcrsc in a similar manner, the end of tlie thread now 
set at o being placed at n, tho curve described would bo 
the opposite hyperbola. The points n and o are called 
the and are the fixed points given hi the mathematical 
construction. 

A lino terminated by tho curves of the hyperbola and iU 
opposite, and which, if continued at oither extreme, would 
pass through either of tho foci, as i H in the figure, is called 
the transrerse axis, and i and ii are the vertices, A linn 
passing through the centre, m, of the figure, at right angles 
to tho transverse axis, is called tho conjugate axis. Any 
line, as v w, drawn through tho centre, m, is called a 
diameter. If a tangent witli cither of the cun*es be drawn 
to tho extremity of v w, another lino, as f f, drawn ])arallcl 
to that tangent and through the centre, jm, is called a con- 
jugate diameter to that at the extremity of wliich tho 
tangent was draw'u. A lino drawn througli any diameter 
parallel to its conjugate diameter and t^^^minated by tho 
cun’c, is called a double ordinate. If any diameter bo 
continued within tho cuiTe, and is terminated by tlio 
curve and a double ordinate, tho part within is termed an 
abscissa, A line drawn through the focus of the figure, and 
at right angles to the transverse axis, is called ihQ parameter. 

If a circle ho described, with m as a centre and o m as 
the length of radius, it will cut the conjugate axis in the 
points N o. (The conjugate axis is not shown in the 
figure, to avoid confusion of lines; it passes through km o.) 
And if through the vertex H a tangent to the curve, os k s, is 
drawn, parallel and equal to n o, having hr and H s respec- 
tively equal to M K and M o, the right lines drawn through 
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the centre m and the points n and s, as are the lines m x 
and M Y, are called agymptoten. Asymptotes are peculiar 
to the hyperbola, n and o will be the vertices and » o 
will be the transverse axis of another pair of hyperbolas, ih 
now being the conjugate axis, and the asymptotes being 



common to both pairs. Theao curves, as w o, u v, arc* called 
conjugate hyperbolas to the first pair. If the axes between 
the vertices are equal, so that i n s=^ n o (not as in the figure, 
where i u>n o), then the hyperbola is termed ccjuilateral 
or right-angled, since the asymptotes will cross at right 
angles. The equation to the hyperbola, when referred to 
the a8)'mptotcs, is xt/^ab. 

The diameter of a hyperbola, a b (fig. 2), its abscissa, 
u c, and double ordinate, i> i*:, being given, the curve may 



be readily delineated by determining a certain number of 
points in its course as follows : — 

Through b draw o F parallel to D e, and from the ex- 
tremities i> and B of the ordinates, draw D o and E f 
parallel to the abscissa b c, cutting o f in the points 
F and o« Divide c d and c e, each into any number of 


equal parts, as four; and through the points of division, 
abcjon each side of the point c, draw litos to A. Divide 
i> G and E F into the same number of equal parts, and 
from the points of division, on d o and e f, draw lines to n. 
A curve drawn through the intersections at a & c, on each 
side the diameter, will be that of the hyperbola required. 

Or the transverse and conjugate diameters, a b and i) d 
(fig. 8), being given, it is easy to determine a certain num- 
ber of points in the curve, with a view to its delineation. 
Throngli the extremity, B, of the diameter, A b, draw 
F a parallel to o i>, the other diameter ; and make b f 
and B Q equal to the semi-diameters B c and e d. Through 
the points f and G thus determined, draw e f and e g, 
which will be, when produced, tlie asymptotes of the figure. 
From A, as before, draw lines at pleasure towards the 
curve to be described, as A g, A ii, A J, A K, cutting the 
asymptotes at the points abed and &c. Set off 

the distances a a Ay, A e respectively from the points 
ahe and d on the lines from A, and the points G lu K 
will be in the curve required. 

HYPBR'BOLE ((Ircek) means literally an overcast- 
ing; in its common sense it is a going beyond the truth 
in describing an object, not by the introduction of quali- 
ties which do not belong to it, but by the exaggeration 
of those which do. For example, it may be hyperbolical 
to say that the complexion of a fair woman is whiter than 
snow ; but to say so of a brown woman is either irony or 
himplc falsehood. The figure is often employed by orators 
with great effect, and DemoBthenes frequently resorted to it. 

HYPERBOlt'lCANS, a fabled race which lived be- 
yond the nortli wind (hyper horm»\ as their name im- 
plies, and consequently out of reach of cold and ice. Their 
land was a land of pci*petunl sunshine and calm, and the 
people lived peacefully on the kindly fruits of tlie earth, 
free from disease and strife, knowing neither pain nor 
sorrow. The “ blameless Hyperboreans ” worshipped the 
god of light, Apollo, who had once visited their laud. 
They lived 1000 years, unless they tired of life before that 
time, in which case they leaped from a rock into the K(>a, 
after dne ceremonies of purification. Later poets give tlie 
Hyperboreans a six-months day and night, so that they 
sowed in the morning, reaped at noon, gathered their 
fniits in the evening, and stored them at night. Hcrakles 
in his pursuit of the Arcadian slag penetrated to the 
Hyperborean region, but even in fable it was rarely visited. 

HYPICBZCXNX^ an order of plants, belonging to 
the cohort Guttifcralos among the Poi.YrETAi..E. The 
species inliabit various parts of the world, both within and 
without tlie tropics; they arc especially common in the 
southern parts of the United States. Many are objects of 
ornament, but they arc little cultivated, because they liave 
frequently a disagreeable hircinc odour. They are gener- 
ally astringent, and in some cases, as in tbe genus Vismia, 
yield a substance so much resembling gamboge as to have 
acquired in commerce the name of American gamboge. 

In Java a species of Orato.Tylon is used as an astringent 
and diuretic. A stomachic tincture is prepared in the 
United States from Hypericum virgimeum. This order 
is characterized by the following particulars : — There are 
five (rarely fonr) imbricate sep^s ; the petals are of the 
same number, hypogynons, unequal sided, and bordered 
with black dots ; the stamens are numerous, hypogynons, 
generally polyadelphous. The ovary is composed of tlireo 
to five carpels ; it is one-celled, or the placentas are some- 
times intruded so far as to meet in the centre, and make 
it more or less three to five celled ; the styles are os many 
as the carpels, and usually distinct and long. The fruit is 
a dry capsule with many valves, or it is fleshy and inde- 
hiscent. The species are herbs, shrubs, or more rarely trees, 
with opposite or vertidllate leaves, which are undivided, 
commonly herbaceous or small, and usually dotted with 
pellucid glands; there are no stipules. The hermaphrodite 
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flowers are generally in tricbotomons (Tines or panicles, of ! 
a yellow (somctiflieH white) colour. There are 210 species 
ill the eight gtniera, natives of temperate and warmer 
regions of the globe. 

BYPEB'ICUM, a genus of plants belonging to the 
order HYPEUiciNEiB. St. John’s Wort is the common 
name for all the species. Hypericum perforatum is found 
in Britain and throughout Europe ; also in the north of 
Asia and Africa. The flowers are of a bright yellow colour, 
dotted and streaked with purpl(\ When rubbed they emit 
a powerful lemon-like scent, and stain the fingers with 
dark purple. Most of the species of Hypericum are showy, 
and desen’^e cultivation. Hypericum Androeamum is 
gi*own in shrubberies and on rockeries. The leaves were 
at one time used for application to wounds, hence the 
French name ^^Toute saine," corrupted in English to Tut- 
san. Hypericum calyciuum is also frequently cultivated 
in shrubberies ; it affords good cover for gome. 

HYPERZ'ONf the Sun-god of the Titans in the ancient 
Greek mythology. Ho was son of Ouranos and Gaia, and 
became by Theia the father of Helios, the sun-god of the 
biter dynasty of Olympus. Hyperion is the subject of a 
fine ]>oem by Keats, unliappily only a fragment. The quan- 
tity of the sylhihlcs is very commonly altered by English 
poets. Thus Keats uses the pronunciation Hype’rion^ and 
in this ho folhjws Shakspeare’s “Hype'rion to a satyr” 
(“ Hamlet Longfellow, in his prose romance, also pre- 
fers the incorrect rendering. 

BY'PSKMSTRO'PIA. Sec Eye. 

HY'PXRSTHBNE (Or. huper^ exceeding; aihenos, 
stnmgth) is a rock-forming mineral closely allied to Kn- 
HTATiTK and Buon/ite. It is u silicate of magnesia and 
iron (MgO,FeO,Si() 2 ), and crystallizes in the rhombic sys- 
tem. Most usually it occurs foliated and massive, with 
rather a pearly or a metallic lustre on the cleavage faces. 
Its hardness is 5 or fi, and its specific gravity 8'3, It 
occurs in many eruptive and metamorphic rocks, and is an 
essential constituent with labradorito of hyperathenke or 
hyperite, a variety of Gauduo. It is not to be confounded 
with th(j foliated varieties of HuRNnuiiNDE. 

BYPJCR'TBOPHY (Gr. kuper, above; and tropJw^ 
nutrition), a term in medicine signifying the enlargement 
of a part of the body from excessive nutrition. The 
hypertrophied organ contains no new solid or fluid sub- 
stance, hut one or more of its proper component tissues is 
in greater quantity than in the lienlthy state. The opposite 
condition of a part, namely, diminislied hulk from defective 
nutrition, is termed Atrophy. 

When hypertrophy^attnins such a degree as to interfen 
with the action of the organ in which it is seated, it con- 
stitutes an important and higlily dangerous disease. Such 
is frequently hypertrophy of the heart. 

The treatment consists in the removal of the exciting 
cause, if this can be effected. The part should bo kept at 
rest as much as possible, all irritation prevented, and the 
supply of blood diminished. 

BYYHJE'NB* See Doom. 

HYP'NOTXSBI (Gr. ktipnoa, sleep) is the name given 
to a peculiar mental condition which greatly resembles 
somnambulism, but which cjin he induced in many persons 
by veiy simple means. It corrcsjionds to the so-called 
magnetic sleep of the mesmerists, and it is sometimes 
termed Braidiam, from the name of Air. James Braid of 
Manchester, who was one of tlie first to observe and 
describe the phenomena in a scientific manner. 

The method recommended by Mr. Braid to induce this 
condition is to hold a bright object at from 8 to 15 inches 
above the eyes, at such a distance as is noccssaiy to pro- 
duce the greatest possible strain upon the eyes and eyelids 
and enable the patient to maintain a steady fixed stare 
upon the subject. The patient must be directed to rive 
Lis attention upon the object, as well as to keep his eyei 
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xed, and in favourable cases the hypnotic state may be 
itidneed in as short a time as ton or fifteen seconds. In 
his condition, if the limbs ore gently moved, the subject 
displays a tendency to retain them in the position in which 
Jiey are placed, and as the intensity of the nervons im- 
ircssion incieoses a state of torpor far greater than that 
>f natural sleep will result. Aluny of the operations of 
surgery have been performed upon patients in this state 
with absence of all pain, and a lesser degree of hypnotism 
has been employed with great success in the treatment of 
many forms of disease. In the latter instances the atten- 
.ion of the patient has been strongly directed to the morbid 
part, and the iutenso nerve power thus engendered has 
produced results of the most marvellous character. The 
attention of several medical Bcieiitists has been directed to 
Ins subject since the tormiiiution of the labours of Mr. 
Braid, and the results obtained by their experiments appear 
bo indicate that hypnotism possesses important therapeutic 
uses, and that it deserves a more extensive and thorough 
nvestigatiuii than it has hitherto received. 

HYP’NUBI is a genus of AIusses in which the fruit 
or capsule is lateral, unequal, and nodding-slded, the peri- 
stome is double, consisting of an outer row of sixteen equi- 
distant, lanceolate teeth, and an inner membrane divided 
lalfway into sixteen teeth alternating with the outer 
rcelh, and with one, two, or throe interincdiate cilia. The 
leaves of Ilypnum tamariscinum are very beautiful, and 
are much used by iiialiers of artificial flowers in the manu- 
actiire of moss-roses. Other species are also ornamental ; 
a very large number are natives of the British Isles. 

HY'POBLAST, one of the three layers into which the 
blastoderm ultimately divides almost immediately upon its 
innatioii in the ovum of vertebrates. From the hyp()- 
last or inner layer (next the yolk) is developed the epi- 
thelium of the entire digestive tract and that of all the 
glands opening into it, as well as those of the liver and 
pancreas, which, thougli they do not open into it directly, 
are yet connect (.‘il with it. From it also comes the epi- 
thelial lining of the entire respiratory tract. Just as the 
cpiblost becomes the outer skin, so the hypoblast becomes 
the internal skin or lining, while from the middle layer, 
the mosoblusl, all the tissues, organs, and neiTcs arise. 

HYPOBRO'MOUS ACID (BrHO) is a powerful 
bleaching agent formed by the action of bromine on the 
alkalies and alkaline earths. 

HYPOCBOaO'ROUS ACZD» a powerful bleaching 
agent, the active ingredient in bleaching powder. See 
OllLOKINE. 

HYPOCHON'DRIAC and HYPOGAS TRIC, two 

of the nine regions of the abdomem respectively named as 
being beneath (Jiupjo) the cartilaginous end of the breast- 
bone {cJiondroa) and tlio entire belly (jyatf^cr). The middle 
of the upper region just over the stomach is called epigas- 
tric, and the, sides ai*e tlio right and hJt hypochondriacs 
respective!}'. The hypogastric is sometimes called the 
pubic region ; it lies beiientli the umbilical region and 
between the right and left iliacs. As the spleen lay close 
beneath the chest in the left hyjiocbondriac, and as melan- 
choly mental disorder was attributed to the spleen (the 
French denominate sliglit melancholic attacks te apleen 
to this day), persons so alHicted came to bo called hypo- 
chondriacal. 

HY'POCHONDRI'ASZS (Gr. kvpo, under; and chota^ 
droa^ breastbone), a disease which, as stated in the previ- 
ous article, was formerly referred to derangements of one or 
more of the abdominal viscera, but which is now known to 
bo a nervous disorder. It is characterized by a morbid 
anxiety, cither without any or having altogether inadequate 
foundation, as to the state of the bodily health. Persons 
sufTering from this affection ai'e apt to pay the most minute 
attention to what passes within themselves, and to observe 
narrowly all the details of the animal and organic life, finding 
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in- everything they observe food for gloomy anticipations 
of impending trouble. Sometimes the patient snflcrs from 
a fixed idea as to the nature of his afiection, and believes 
that his brain, his heart, or his liver is the subject of an 
incurable and ultimately fatal disease. In other cases tliere 
is a rapid sliifting of the seat of the imaginary disease, 
which changes its character as quickly os its location. 

The sttfi'erings of hypochondriacs have been termed 
imaginary, but such a term is not correct If it is taken to 
imply that they arc not serious. Though entirely baseless, 
and merely arising from an unduly excited imagination, the 
feelings of depression may cast a gloom over everything, 
deprive life of all its brightness and hope, and indneo a 
mental condition that can only be described as one of misery. 
It matters not a pin's point, so far as the mental agony is 
concerned, whether one is really about to die, or whether one 
only has tho firm conviction that such is the case, and the 
conviction is completely without reason. A paltry “stitch 
in tho side” may be set down to anrfina pectoris or heart 
disease, and plunge the patient into terror almost to the 
pitch of madness; the bodily pain here is trilling, or 
practically imaginary, but the mental pain is of the most 
cxcioiciating nature. The iwiin of tlic body and the pain of 
the mind must be bliar^dy distinguished in hyjiocliondriaslH. 
The one may be iinaginniy, the other is often of appalling 
reality. The worst actual pain would be welcomed as a 
relief if its scope were definite, and the sullen*!- were tlms 
relieved from tlic crushing dread of the unknown. 

Of the causes of this ilisorder om*- of tho moat eomnion 
is the inheritance of a tcndeiiey towards mental disease, 
and hypochondriasis itself is often transmitted from one 
generation to another. It is frequently witnessed in young 
men of studious habits, and is the result of intellectual 
application unduly severe and prolonged. A far more 
fertile soturce is found in luxury and the want of an en- 
grossing occupation ; while it occasionally results from 
other causes, such ns iiiisfortuno, the excesses to whi(‘h 
young men arc sometimes addicted, and the prolonged and 
injudicious use of medicine. 

In its milder forms it does not interfere with the per- 
formance of the ordinary duties of life, and it Is quite 
compatible with more than tJie average of intellectual 
capacity. John Bunyau in his “Grace Abounding unto 
tho Chief of Sinners ” depicts a series of hypochondriacjU 
troubles which almost reached tho pitch of insanity, and 
tho torments of Dr, Johnson from jnorbid fears of insanity 
and death are frequently refened to by his biographers. 
It has at tlie present day in all probability a larger infiu- 
ence in tho propounding and acceptance of pessimistic 
views of existence than most philosophers imagine. 

Hypochondriasis is very much more common in the male 
than in tho female sex ; it is seldom seen in very young 
people, and rarely makes its first ajipearancc after the age 
of fifty. Where its symptoms appear early and in a marked 
degree, and then* is at tiie same time a hcrtMlitaiy ten- 
dency to insanity, the aficction is apt to pass into inelan- 
cholia, or tho patient may become the prey of certain fixed 
delusions. When it is induced by other causes, such as 
excess, worry, idleness, &c., tho complaint is more amen- 
able to treatment, and may often bo removed. Where 
any actual disorder is present the proper medical means 
must be adopted for its removal ; but in all cases moral 
influences must also be sought, and change of scene, travel, 
and tho pursuit of some regular, definite, and useful occu- 
pation are among tho best means for withdrawing the 
subjects of this disorder from the morbid and hurtful 
contemplation of themselves. 

BYPODER'MIC INJECTION is the name given in 
medicine to a method introduced by Dr. Alexander Wood 
of Edinburgh, and afterwards iminovod by Mr. Chailes 
Hunter of London and others, of introducing remedial 
agents into tho system by means of a puncture through 


the skin. The discovery of alkaloids has enabled an effec- 
tive dose to be administered in a very sn^all compass, and 
it has been found that when drugs arc introduced into tho 
circulation they act much more powerfully than when they 
are swallowed. Tho iDsirumeut used in this method of 
administration consists of a hollow needle attached to a 
graduated glass syringe, and the di‘ng in solution is gently 
pressed through the needle, which is inserted in a phiclicd- 
up fold of ^ the skin. Tiio cliief drug administered by tliis 
meiliod is ’morphia, which when used in this way is tho 
most powerful remedy known for the relief of severe and 
prolonged sufforiDg. Atrophia as a sedative, or for tho 
reliof of the profuso night sweatings of consumption, and 
ergotinc, to check internal hsemorrhage, are also introduced 
into the system by means of hypodermic injections ; but 
experiments made with quinine, chloral, mercury, and other 
drags have not been attended with any great success, tho 
local iiijuiy caused by the metliod being such as to out- 
weigh tho advantages gained. 

HYPOG^'IC ACID is a fatty acid obtained from 
the oil of earth-nut (^Arachis hypogtjea\ natural order 
Li*guminosa\ It is a crystalline, inodorous acid, melting 
at 36** C. (1)6** Fahr.), soluble in alcohol and ether. It is 
monobfihic, having tliu formula It forms a num- 

ber of soapy salts called hypogaiatcs ; also an ether, hypo- 
gasatc of ethyl (0|ttH2j,(C2H6)02), a vellow oily liquid. 

HYPOOALXIC ACID, an acid obtained from heml- 
})iuic acid by the action of hydriudiu acid. The formula is 
G7Hn04, imd is intermediate between those of salicylic acid 
(C-II^jO.^) and gallic acid (C7lTt}Of,). It crystallizes in prisms, 
and is soluble in hot water, alcohol, and ether. It has 
strongly acid properties. 

HYP'OGSNE ACTION is a term used in geology to 
include the several forces which, working beneath tho sui*- 
fuco of the (‘urth, produce internal and superficial clianges 
in the crust. Sueli agencies are mostly tho I'esult of 
internal heat or ( heinical action. 

The phenomena usually ascribed to bypogeno action are 
VoLCA^Noicu, EARTiKjUAKEM, Aiid the movements of the 
earth’s crust, producing secular upheaval and depression, 
with changes in the structure and mineral composition 
(metamorphism) of the rocks. The term is used mostly 
in contradistinction to epicene or surface action, which is 
chiefly tho result of the circulation of air and w'atitr. 

Ilypofjme rocks are those which, it is assumed, have 
obtained their present composition, structure, and general 
aspect some distance beneath tlie surface of the earth. 

HYPOGLOS'SAIa NERVE, or ninth pair of cere- 
bral nerves (or twelfth pair if tbe two branches of the 
seventh and the three of the eighth are separately counted), 
is called from its special function tho motor linyuoi or 
tongue-mover. It also contributes to the supply of the 
submaxillary gland. It is exclusively a motor nerve. 

HYFONX'TROUS ACID. See Nitrookn. 

HYPOS^TASIS (Gr., subsistence or real being), a term 
which was brought into prominence during tho Arian con- 
troversy, and which has retained its place in theology ever 
since. Originally it meant only a real persoiud existence; 
hence when Arius said there are three hypostases he meant 
three natures or substances. At a synod held by Atha- 
nasius in 367, it was distinguished from the term ousia^ 
substance, and explained as being synonymous with />ro- 
sopony which in Latin was rendered persona^ and it has over 
since been used in this sense by Catholic theologians. 

Hvpohtatic Union is tho term used in orthodox 
theology to designate tho union of tho divine and human, 
natures in Christ, concerning which the chief points main- 
tained aro that the God-man is one person, that the two- 
natures are inseparably united, and that each nature is 
complete in itself, even after miion, so that none of tho 
attrilmtcs of cither is transferred to tho other. 

HYPOS17X.'PBUROUS ACID. See Sulphur. 
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ByPOT'XNUSX (Gr. hupotdnousa^ Bubtendiiig) is a ] 
term which hasttalwajs been applied since the time of , 
Euclid to the side of a right-angled triangle which sub- . 
tends, or is opnosite to, the right angle. It is sometimes ' 
quite incorrectly spelt Uypot1utnu9e. 

HY'POTH&C is a term derived from the Roman law, 
still in uso in the law of Scotland, and in that of France 
under the name of hypotheque^ but is not a received tech- 
nical expression in England, It represents certain legal 
rights of Hypothecation possessed by certain persons. 
Thus a landlord in Scotland used to have a hypothec 
over the crops and furniture of his tenant for his rent; 
a law agent or attorney still has a hypothec over the 
title-deeds of his client, for his account or hill of costs ; 
and seamen over a vessel in respect of their wages. The 
second illustration we have given is always called a hypo- 
thec in Scotland, but it is clearly a lien. A royal com- 
mission was appointed to investigate the law of hypothec 
in Scotland, as applied to agriculture, in 18G4, and an Act 
was passed in 1KC7 removing many practical objections. 
The opponents of the law were not, however, satislied, and 
in 18Gi) a select committee of the House of Lords was ap- 
pointed to inquire into the matter. In their report they 
stated that the main difference between tlte law of hypothec 
in Scotland and the law of distress in England was, that 
in Scotland the landlord had the power of preventing the 
tenant from disposing of his crop before tlie rent became 
due. They were against any extensive alteration in the 
law, and stated that some of the objections urged against it 
were good also as against the law of distress in England 
and in Ireland. 

Tly the 43 Viet. c. 1 2, passed in 1880, it was enaettid 
that after the 11th November, 1881, the landlord's right 
of liypothcc for the rent of land exeticding 2 acres should 
cease; but that he sliould have the some rights and 
remedies against his tenant when six months’ rent was due 
us had been previously provided for by the law of Scotland 
when twelve months’ rent was due ; and the same reme- 
dies when twelve mouths’ rent was div? as had previously 
bc(’.n provided for when tivo years’ rent was due. The Act 
contains provisions that a tenant removed or ejected shall 
not thereby forfeit the rights of an outgoing tenant, tc» 
which he would have been entitled if his lease had natur- 
ally expired at the date of removal or ejection ; and if the 
ejection takes place between Whitsunday and Martinmas, 
he shall bo entitled to payment of or credit for expendi- 
ture made since the last preceding term on labour, seed, 
and manure, on any crop other than an away-going crop. 
Nothing in the Act is apply to any claim for rent due, 
or which might afterwards become due, under any lease, 
writing, or bargain cun’eut at the date of its becoming law. 
Tho Act does no t apply to urban property. 

HYPOTBBCA'TION (Gr. hupothehcy a pledge or 
mortgage) is the fpving over anything as a pledge, as when 
property is hypothecated by a debtor as security for his 
debt. But since the security still remains in tho hands of 
tho debtor (as in the cases of a mortgage, of a bill of sale, &c.), 
hypothecation is clearly distinguished from pawning, i 
which the property is transferred to the creditor. Im- 
movable property and expectations, though they cannot he 
pawned, can thus bo hypothecated ; and foreign govern- 
ments often hypothecate certain state domains, revenues, 
duties, or taxes, when hard pressed for money. 

HinPOTB'liSlS (Gr. kupothesis^ snp^wsition), liter- 
ally, the act of placing one thing nndor another, that the 
latter may stand upon and be supported by tho former ; 
metaphorically, the assignment of any cause or reason why 
an observed event or phenomenon should have happened, 
or must rosult from a certain pre-existing condition of 
tilings. Assumed causes or hypotheses often have to he 
employed to explain natural phenomena and ascertain real 
oauses. Thus, when Newton became convinced of tho 


ixistcnce of a principle of gravitation, thongh he had no 
positive proof of it, he assumed sucli to ho the case, and in 
working on that hypothesis at last proved its correctness 
and established it as a fact. Great differences of opinion 
exist as to what constitutes a legitimate sciontido hypo- 
thesis. Mill, Comte, and others consider that a sound 
hypothesis can only be established when the cause assigned 
to any phenomena is a real cause, or capable of being 
ascertained to be a real cause by experiment and calcula- 
tion, as in the c:aso of the law of gravitation. Dr. Whewell 
and others, on tho contrary, ore of opinion that in each a 
case as tho nndulatory theory of light — which not only 
ex]>lains many complicated phenomena relating to that 
subject, hut has actually led to tho discovery of now facts 
by the inference of the truth vf the hypothesis, although, 
as yet, the ethereal substances whose undulations are sup- 
posed to constitute light in its passage from tho sun to the 
earth ore not known to have a real existence — a sound 
hypothesis has been established, at least until such time as 
some discordant facts arise, when it must, of course, ho 
modified or abandoned. 

HYPSOM'ETER or TBERMOBAROMETEXt, a 

small metallic vessel for boiling water, fitted with a delicate 
thermometer graduated from ItM)" to 212" Fahr., so that 
fine subdivisions of the degrees can bo easily read, and 
ised for deteriniiiiiig the height of places by means of the 
boiling-point of water. It is accm*ate within 10 feet. See 
Heights, Micasuukmknt of. 

HYRACOI'DEA is aw order of Mammatja, estab- 
lished by Huxley for the reception of tho single genus 
Hyrax. Flower admits the hyrax and tho elephant within 
his enlarged order Ungulata, making them tho types of 
tho suborders Ilyraeoidca and Prohoscidca. Palueoutology 
does not throw any light on the affinities of lias remark- 
ahlo genus. 

HY'RAX Is a genus of mammals of small size, resem- 
bling a rabbit in external appearance and mode of life. For 
this reason they were formerly classed with tho Rodents. 
Such an alliaucc?, based only on superficial resemblance, was 
found to bo ineorretst when the anatomy of hyrax was 
studied. Cuvier placed them among his order Pachyder- 
nmta. Huxley has established a separate order, Hyracoldua, 
for their rer<‘ption, in which course he has been followed 
by nM)st modern zoologists. The dentition consists only 
of incisors and molars, the dental formula being — 
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The upper incisors of hyrax arc not formed, like those 
of the Rodcntla, in the shape of a quadrangular prism, or 
in that of a cylinder curved and tenninatod by a truncation 
or a corner-edge. They are triangular, and t('rminatc in a 
point, recalling tho canines of the hi]>popotamus. Tho 
lower incisors are laid forward, like those of the liog ; they 
arc fiat and dtaitilaied in youth, but soon become worn by 
attrition against the upper incisors. The molars represent 
those of the rhinocerus, both in number .and form, so that, 
were it not for the size, they might be mistaken for each 
other. The liyrax has twenty-one ribs on each side, a 
number superior to that possessed by any other mammal 
except tho sloths; the elephant and tapir have twenty. 
Tho fore feet nro divided each into four toes tipped with 
hoof -like nails ; the hind feet into three, of which the inner- 
most is furnished with a long chiw-Iike nail. The toes ore 
all burled in the skin as far as the little hoofs, precisely as 
in the rhinoceros. There are no clavicles. The stomach 
resembles that of a rhinoceros or horse; besides the ordinary 
coceum an addition.*il pair of large conical pointed coeca are 
found. Tho female has six inummai, four inguinal and 
two pt!ctoral. The skin is thickly clothed with hair, the 
face being well supplied with stoutish bristles on the 
muzzle and immediately above the eyes; similar thick hairs 
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fire a1»o here and there interspersed throughout the fur at 
di/rerent parts of the body. The ears are short, and Uie 
tail is represented externally by a mere tubercle. These 
animals are all small, the largest not exceeding 18 inches 
ill length. Herbage and various kinds of grass constitute 
their food. 

Several species of hyrax have been described. Of these 
4 lie Syrian Hyrax or Daman (^Hyrax syriacui) is of in- 
terest as being the animal called ** shaplmn ” in the Bible, 
ii name which is translated in the English version enny. 
It is found in Syria, Arabia, and Abyssinia. The body is 
about 12 inches long, possessing a similar measurement in 
height. The fur exhibits a gi’ayish-brown colour above, 
being fulvous at the sides and whitish underneath; tlie 
.individual hairs are aimulated by these several shades, 


their relative amount varying according to the region of 
the body in which they occur. The damvns are gi-egarious, 
selecting for their habitations those inaccessible caverns 
and clefts which the rocks of Syiia so almndautly afford. 
They delight to bask in the sun near their snug retreats, 
exhibiting great caution and timidity. The conies are, as 
Solomon aptly expresses it, a “ feeble folk,” although tlioy 
have their dwellings in the rocks.” 

The Cape Hyrax (Hyrax captn$iti) or Dasse (Dutch- 
badger) is an iuhabitant of the mountainous districts of 
Southern Africa generally, both inland and along the coast. 
It is about the size of a rabbit, and conceals itself in the 
holes and the crevices of rocks. It lives in colonies, and 
feeds upon grasses, aromatic herbs, and the young twigs of 
bushy shrubs, it is readily tamed. The iiesli is said to be 



The Cape Hyrax {JJ^rax capentis). 


excellent. Several species of hyrax arc arboreal in their 
habits, and are soinctimcs placed in a separate genus, 
l>cndroliyrax. Hyrax arboreus, a South African species, 
is distinguished by its longer fur, whicii also displays a 
wldte spot on the back. No fossil remains of hyrax have 
been found. 

HYRCA'NUS. JOHN. one i»f the Asmoiiman rulers 
of Judaea. Uo succeeded his fatlier Hiiiiou in the high- 
priesthood, B.c. 135. During the first year of his reign 
(134) Jerusalem was besieged by Autiochus Sidetes, and 
after a long siege Hyrcaims was obliged to submit ; but he 
eventually established his independence. Tiie latter part 
of his reign was troubled by disputes between the Pharisees 
and Sadducees. Hyreanus originally belonged to the 
Pharisees, but quitted their party, and became in conse- 
quence very unpopular with the common people. He died 
is.(\ 103, and was succeeded by his son Aristobulus, who 
was the first of the Asmonaean princes who assumed the 
royal title. 

HYRCA'NUS Zl. was the eldest son of Alexander 
Jannaeus, king and high-priest of the .Jews. At the death 
of Alexander the regal authority was assumed by Ins 
widow, Alexandra, a princess of much wisdom and virtue, 
and the pontificate was conferred on Hyreanus. When his 
mother died (b.c. GO) lie was declared king, but was soon 
after deprived of power by his brother Aristobulus, who 
was of a daring and ambitious disposition. Hyreanus, 
who was a man of easy and peaceful temper, would prob- 
ably have remained content with the private position to 
which he hod been reduced, but be was persuaded by Anti- 


pater to seek the fud of Aretas, king of Arn1)ia Potrroa, to 
whose court he went in the year 65 ii.c. In compliance 
with the entreaties of Hyreanus, Aretas inarched against 
.Jerusalem, defeated Aristobulus, who, with his partisans, 
took refuge in the temple, and delivered the city into the 
hands of Hyreanus. Both Aretas and Hyreanus, however, 
were compelled to withdraw from Jenisalem, by order of 
EniUius ScauriiK, T'oiiipey's iioutenaut, who had been gained 
over by bribes and promises to espouse the cause of Aris- 
tobulus. Shortly after the matters in dispute were sub- 
mitted to Pompey by the brothers, who appeared in person 
before him ; but the evident desire of the Boman to show 
favour to Hyreanus roused the fiery temper of Aristobulus, 
aud prevented an amicable arrangement. Aristobulus 
attempted for a while to resist, and the city of Jerusalem 
was subjected again to the privations of a siege, at the 
close of which Hyreanus was restored to the office of high- 
priest, with the title of prince. He lived several years 
under tlie protection of the Bomons, but in the year 40 u.c. 
Syria was invaded by Pacorns, the son of the king of 
Parthia; and Antigonns, the son of Aristobulus, having 
through the infiuence of Pacorns gained possession of the 
person of Hyreanus, cut off his ears, in order to incapacitate 
him for tlie priesthood, and sent him as a prisoner to 
Seloucia on the Tigris. Several years afterwards he was 
induced by Herod to go to Jerusalem, where, under pretence 
of being concerned in treasonable designs, he was put to 
death in his eightieth year. 

HYS^SOF (Hyatopua officinalia') is a speoies of plant 
belonging to the order Labiat^b. A decoction of the 
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leaves was at one time used as a canninativo in iiatulciico 
and hysterical complaints. It is a small bushy perennial, 
about 2 feet high, with leafy spikes of violet flowers. It 
is a native of Southern Europe and Western Asia, and 
was introduced into English gardens as early as 1548. 

Hedge hyssop is a species of the order Scrophula- 
KiNRAi, known to botanists as Gratiola officinalit. It is a 
purgative, emetic, and diuretic, and was formerly officinal 
in the Edinburgh Phai'macopoeia, being recommended for 
dropsy and scrofula. The name Gratia JJei^ by which it 
was known to the herbalists of old, shows in what high 
estimation they held it. In largo doses it is poisonous^ 
and in Switzerland it is sometimes so abundant in the 
meadows as to injure the cattle which graze in them. 

The identification of the hyssop of the Bible has been a 
matter of controversy with botanists ; but they agree that 
it is not JJy»»opU8 oJficinaUi^ which is not a native of 
Palestine. Celsius, who wrote in the seventeenth century, 
examines at great length the claims of eighteen plants; 
among these are southernwood, wonnwood, wall-rue fern, 
maiden-hair fern, and several labiates, such as thyme, mint, 
marjoram, germander, lavender, and rosemary. Htissol- 
quist, a pupil of Linnoms, collected plants in Palestine, 
and suggested that a very minute moss, growing generally 
not more than one-sixth of an inch higli, was the hyssop. 
This opinion was founded on the reference to Solomoii^s 
aequaintance with plants — “ He spake of trees, from tlnx 
cedar-tree that is in Lebanon even unto the hyssop that 
Bpringeth out of the wall” (1 Kings iv. 83); and it was 
adopted by Linnaeus in his Flora Palrostina.” Other 
botanists have nut followed Linnaeus, for this moss is evi- 
dently unsuited for the purposes to which hyssop was 
applied. Sprengel was the first to propose the caper 
plant, and Dr. Forbes Royle has adopted this view for tho 
following reasons: — The Arabic name for the caper, asw/*, 
is somewhat similar to the Hebrew word translated 
hyssop ; it is found in Egypt, the peninsula of Sinai, and 
round Jernsalem ; It grows upon wdls ; it is considered to 
possess cleansing properties; it used to be preserved in 
vinegar ; and it is large enough to yield a stick or rood, 
apparently required by the narrative of the crucifixion. 
He rejects tho labiates as not being considered in the 
East to possess cleansing properties, and not, with the 
exception of rosemary, growing so long as to furnish a 
stick. Tristram, Stanley, and others have adopted this 
identification. [Sco CArens.] Mr. Carruthers, in the 
“ Bible Educator,” comes to a diftbrent conclusion. Ho 
maintains that the passage in tho Psalms (li. 7), “ Purge 
me with hyssop and 1 shall bo clean,” docs not imply that 
the plant possessed cleansing properties, but merely refers 
to the use made of it in ceremonial cleansing for sprinkling 
the blood. (See Lev. xiv. 4-7, 48-53 ; Num. xix.) From 
theso passages it will be seen that the hyssop was asso- 
ciated with cedar-wood for the purpose of sprinkling, and 
that tho water of purification must have been iu con- 
stant use, as every death brought ceremonial uncleanues.H 
on at least one person. Thus Mr. Con'uthers gets rid of 
the necessity for considering that the hyssop plant must 
have furnished a long stick, and still explains the appai-ent 
discrepancy of the narratives, in one of which (John) the 
sponge is said to be put upon hyssop, and in others 
(Matthew and Mark) upon a reed. The word used here 
(»«Aa;c 0 f) primarily means the straight cnlin or stem of 
a largo grass ; then any straight rod, as a measuring or 
fishing rod. It may with great propriety he hoi-e understood 
of the straight cedar-rod to which tho bunch of hyssop was 
tied. And instead of looking for some indigenous plant 
growing conveniently for use at Calvary, wo believe that 
the place of the cmcifixion was beside a station for the 
water of purification, and in the narrative we see the 
unpremeditated appropriation of the necessary hyssop- 
sprinkler conveniently at baud, and specially fitted to convey 


the vinegar-filled sponge to the lips of the dying Saviour.” 
It is noticeable that the same word is used for the reed 
placed by the soldiers in Christ's hand as a mock symbol 
of royalty : “ the weak, crooked, trailing stem of tho caper 
would not have been appropriated and would not have been 
called a cano or reed.” Mr. Carruthers concludes : — “Tho 
straight, pliable, herbaceous stems (of tho labiates) would 
permit their being easily made into a * bunch,* while tho . 
more or loss hairy leaves which clothe the stem would take 
up as well as freely scatter any fluid. Wo consequently 
SCO no reason for doubting that Origanum, tho traditional 
hyssop, was the plant employed by the Jews. It is, how- 
ever, probable that several of the plants of this family 
which are closely allied in foinn and habit to the Origanum, 
and are found iu similar localities, wero also used.” 

HYSTB'ltZA (Gr. hutlera^ the womb), u disease for- 
mei‘ly supposed to arise from a disturbed state of the uterus, 
but wliich is now known tn arise from a disordered condi- 
tion of the nervous system, without any necessary connec- 
tion with that organ. 

The commonest and mildest form of this affection, usu- 
ally termed a fit of liysterics, generally occurs Jiftor some 
unusual mental excitement, or after a period of lowness 
and depression of spirits. Pains aro felt in the side or 
abdomen followed by the sensation of a ball or egg, the 
globus UysUricus rising with u twisting vermicular motion 
towards the throat, where it induces a sense of suffocutiuii. 
This is followed by a temporary state of loss of sense and 
voluntary power, or of convulsive struggles followed by 
outbursts of tears or laughter, after wliieh the patient 
gradually recovers. After the paroxysm a large quantity 
of pale limpid urine Is commonly voided, the abdomen may 
bo distended with wind, and there is a feeling of faintness 
and exhaustion, often attended with headache. In more 
severe cases tho struggles during tho fit may be of a very 
violent character, and considerable forcible restraint may 
be necessary to prevent injury to tho patient or to others. 
Shrieks, sobs, laughs, and cries follow in quick succession, 
the head is thrown backwards so that tho throat projects, 
the eyelids arc closed but tremulous, and the jaws are firmly 
shut, though there is little or no distortion of countenance. 
The respiration iit such times is slow and laborious, tho 
neck and throat being frequently grasped with the hand, 
and there is a sense of WTight and oppression on the chest. 
Such a fit may last only a few minutes, or it may be pro- 
longed for two or three hours, and very often there are 
alternations of s]>:i.sm and quiet lasting for a much longer 
period. 

During a fit of hysteria care should be takeu to prevent 
the patient from receiving injury during the convulsive 
struggles, the dress should be loosened, so that the circu- 
lation is not impeded in any way, fresh cool air should bo 
freely admitted, and cold water should be dashed upon the 
face, head, and hands. Where tho sudden and lavish 
effusion of cold water is impossible, the face and hands 
may be flapped smartly with the end of a wet towel. 
Smelling-salts may be held under the nostrils, and if tho 
patient can swallow, a dose of bromide of potassium, or of 
the ammoniated tincture of valerian, may be given with 
advantage, or a little sal volatile iu water may bo useful. 
After an attack has subsided, and to prevent recurrence, 
attention must bo paid to the general health, for the pro- 
motion of which regulation of diet, cold batliing, exercise 
in the open air, tho avoidance of all habits which tend to 
bring about nervous excitement, and the judicious use of 
such medicines as iron, quinine, nux vomica, and the valeri- 
anate of zinc, will bo found useful. 

In its chronic form hysteria is one of the most difficult 
and perplexing of all the complaints with which a physician 
has to deal. Persons under its iufinence are apt to simu- 
late a variety of diseases, and they often do this so skilfully 
as to deceive even practised medical observers. 
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Peritonitis^ paralysis, painful affections of the breast, 
K])iue, hip and knee joints, &c., have often been complained 
of, and the patient has persisted in the complaint, even 
when the treatment has involved eonsiderable inconvonicuco 
and sufTering. Occasionally the deception is wilful, and 
arises from malingering, or a desire to excite sympathy 
and attention, but more often the hysterical patient, though 
prone to exaggerate the symptoms, does really believe her- 
self to be the subject of the disease. A still more serious 
form of the affection, known as hystero-^pileptty^ more 
common on the Continent than in England, has been de- 
scribed by Professor Charcot and others, in which the 
symptoms are of a most extraordinary and inexplicable 
character. It is often characterized by pain over one of 
the ovaries, the convulsive seizures are severe and pro- 
longed, the limbs are often contracted, and one side of 
the body becomes insonsiblo to pain, an insensibility which 
may be shifted to the other side of the body by the ap- 
plication to the skin of plates of metal or the ends of a 
magnet. 

Hysteria in its chronic form is very difficult to remove, 
but it has a teiuloncy to disappear after the climacteric 
period. Sometimes the general nervous Kyin])lorns will 
resist every mode of treatment; hut where mental and 
moral influences can also be brought into operation to aid 
the physician in his efibrts to give tone to the system, 
much benefit may result 

HYTHXf a municipal and parllanieutary })()rongh of 
England in the county of Kent, and one of the Cinquo 
Ports, 76 miles from London by the South-eastern Rail- 
way, is situated at the foot t)f a steep Iiill or cliff about 
half a mile from the shore, and consists cliiefly of one long 
street parallel to the sea. There is a rather extensive 
avenue of trees from the principal street to the water side. 
The marine parade and sea wall form aii unbroken drive 
of 5 miles along the coast to Folkestone, and constitute 
one of the most extensive, easy, and pleasant promc^nadc's 
that any place in England can boast of. The town-hall 
and market-place are in the centre of the town. Besid(‘8 
the beautiful church of St. Leonard, tluTc arc three dis- 


Z is a vowel which represents two different sounds in 
English. The hitter liad not always it s present simpie fonn. 
Tn Hebrew it is called jW (a hand); and from the kindred 
Phoenician our alphabet springs. Some pbilologers have 
considered that the crooked lines for I to bo found in some 
of the columns in the woodcuts illustrating the article 
Alphabet were Intended to represent the hand, and that 
aftenvards the index finger was considered sufficient, re- 
duced in ropi'esentation to the form cd a simple stroke. 

PrfmundatioH. — (1) The letter i denotes a rapid pro- 
nunciation of the diphthong af, as in pinv^ dine; but an- 
ciently it had the true continental pronunciation, for which 
in English wo now use the double c. The sound that n 
Frenchman would express by Jih we now write /eef, but we 
ourselves would formerly have written it file. This change 
from the e« to the ai sound of long i came about as late as 
the fourteenth and fifteenth centuries. In the scries of the 
vowels established by the experiments of Willis, », as denot- 
ing the ee sound, lies at one of the two extremes. It is pro- 
nounced with the lips retracted so ns to shorten the vocal 
tube, whereas the same organs are protruded to produce the 
sound represented at the other extremity by u. In pro- 
ducing this latter sound, which we may call the continental 
long the vocal cavity takes the form of a bottle ■with a 


senting chapels, schools, two hospitals, library and reading 
rooms, a county hall, and a small prisoff. The now well- 
known school of musketry, wliose rules are observed by all 
the volunteers in Great Britain, was ostablislied here in 
1855 ; and on the beach, which is higher tlian the town, 
are posted several strong martollo towers. Between Hythc 
and Shorncliffo commences tlie military canal, 90 feet 
broad, which runs across the Romney marsh for a distance 
of 23 miles to Rye. It was made in 1805, but it has 
novel been of much use. The corporation of Hythc, under 
the ^Iiinicipul Reform Act, consists of four aldermen and 
Awelve councillors. Hytho formerly returned two mem- 
bers to Parliament, but since 1832 it has sent only one. 
Although Hytlio is one of the chief Cinque Ports, in actual 
louility West Ilythe, some 2 miles west, was the original 
and most important harbour. At West H 3 rthe, or rather 
Lymne, was the Portus Lemanis of the Romans, now 
quite 2 miles from present high-water mark, showing what 
great changes have taken place in the conformation of the 
coast. The harbour of Hythc was silting np in Elizabeth's 
time, and the town is now a kind of compromise between 
a wateriiig-})lacc nml a riiiliiary station, in which latter 
capacity, indeed, it is best known. The parliamentary 
borough includes the municipal borough, the liberty of the 
town of Folkestone, and tho parishes of West Ilythe, 
Saltwood, Oheriton, and Folkestone, and part of that of 
Newington. Thescj limits include the watering-place of 
Sandgate. Tho population of Iho municipal horongli in 
1881 was 41 73 ; of the parliamentary, 28,239. 

HYTHE BEDS, in geology, are a series of sands and 
sandstones, sometimes fenuginous, with bods of limestone 
and chert, whieli form one of the subdivisions of the 
Lower Greensand. [See Cketa(;k()IJs.] Tho Hythc beds 
vary in thickness from 80 feet at Seveuoaks, to 800 feet 
at Hind Head ; they rest on tho Athcrfield clay, and are 
sncceeded by the Sandgate Beds. Some of the local beds 
have BiJ'^cial names, as the Kentish Hag^ whicli is ini 
impure fossiliferous lirnestune, yielding a good building 
stone ; and the Jfnnsock or Calkstone^ which is the name 
applied to some of tho sandy beds. 


wide neck, the neck being represented by the tongue, winch 
is raised towards the roof of the mouth. (2) It denotes 
tho short open i sound, as in pitij din. The Greeks niid 
Romans had also two sounds for the long sound (prob- 
ably onr ee) and tho short sound (probably our short ») ; 
and the Romans in early times indicated the long sound 
by lengthening the letter above the line of the rest, thus : 
fIltith. Here the first i is long and the second short. 
This replaced tho older metliod of doubling the long letter, 

as FllLlUS. 

The letter is interchangeable as follows : — 

1. With the diphthongs at, ot, e», as in the Latin lan- 

guage, where alats, i^equairo, pueroi^ pueroU, nuUoius, 
deico, &c., were corrupted requlro^pueH, pueris^ 

nulllus, dico. In the same language, when one i was 
followed by another i it was not uncommon to denote 
thorn by a single long », as tibicen, Chlus^ altui (gon.), for 
iibiicen, Chiius^ aliius. 

2. The short % was interchangeable with nearly all the 
short vowels, more particularly in the penultimate syllables 
of polysyllabic words, which are very indistinctly pro- 
nounced. Thus the Greek m^chdni is in Latin m&cMna, 
In the same manner the nomad races of North Africa are 
called by tho Greeks Nomades^ by the Romans Numidee. 
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JBonitaa must have been originally &onofa«, and would have 
been written in Creek with a termination -otia. Lastly ^ 
ill a large (number of words a short u degenerated into an 
i : as maxaHmuB, decHmus^ recHpero, scribHinus (compare 
into maximua, decimua^ reciperOf acribimua. 

8. A short t before n or m is not nnfrequently in French 
changed into at or a, Vmcere is in French waiMcrc, &c. 
Ju the same language the vowel i is changed into oi very 
commonly, as aitiay aoif ; in*, moi ; Jidea^ fui ; Ligeria, 
Loire^ &c., and this though the i in Latin be short. The ‘ 
vowel i ie often inserted after the vowels «, o, and u in 
French, particularly when a contraction has token place, ^ 
aiiner^ connaitre^ reduire, from amare, cognoacere^ remt- 
cere. See the article on the letter A. 

4. Wiien the vowel i in the l^tin language has a vowel 
after it, and is preceded by one of the consonants h ; 
t, (I; c, gy the derived languages have often a sibilant in 
the place of the former consonant. Thus aapiani is in 
French aacke; raltesy rage; ratio^ raiaon; tnediua, in 
Italian, mezzo. The doable sound of c and g in our own 
hingimgc may have originated in this way. 

A similar change occurs in otlicr cases, as aimiay French 
zinge; vindemtOy venda/nge; lineuay Unge, 

1 as a numeral in the Koman system of iiuiiicrals stands 
for one, and may be repeated as many times as is required 
to express tlie desired number of units; as, II = 2, III = 8, 
&c. The circle among the Komans stood for 1000; half 
th(! circle, or the letter D used to represent it, is therefore 
the sign for 500, hut it is more commonly represented by 
Iq. The sign for 1000, CIO, is in like manner very com- 
monly re.prcscntcd GIOi the C sign before Ihe I sign being 
l(‘vel with it, and the reverse o W'hich follows the I being 
carried below the line. Following this idea further, 
I^^) = 6000, and CCIoO= 10,000, and so on. But in 
all these signs 1 is not the unit, nor in any way derived 
from it ; it is the vertical diameter of the circle. 

I is also the first personal pronoun in Kiiglish in its 
nominative case. See Pkonovn. 

I frequently occui's in mediaeval works — for instance, in 
the original editions of Shakspeare — as a sign of affii-raa- 
tion. It is now printed Ay or Aye, It is undoubtedly in 
this case a corruption of yea, 

1 occurs in two abbreviations of widely different meaning, 

1.0.IT. and LR.B. (Irisli Republican Brotlierliood), the latter 
a favourite headline with ihe disaffected Irish. 

In the sacred monogram the vowel stands for 

the initial of Jesus. 

I.O.U. is a punning contraction of the phrase / owe 
youy recognized seriously, however, in business circles. It 
is simply an acknowledgment of indebtedness, and there- 
fore w'hatever be its amount it requires no stamp. It is 
not negotiable, and is of value only to the person to whom 
it is addressed. It beai's no date for payment (if it did, it 
would no longer bo an I.O.U. but u promissory note, and 
would require stamping); on tlio other hand it may be 
sued for at any time. 

Its form cannot be too simple, c\en the date of issue 
being often omitted, lest it should in long-deferred cases 
outrun the Statute of Limitations, which limits the power of 
suing for debts to six years from tlic cause of 'action. 
UsuSly it runs thus : — 

London, Jan, 1 , 1886. 

To Mr. A. Brown, 

I.O.U. Fifty pounds. 

£50. JoiiN Smitit. 

If it is desired that the loan shall bear interest, thii 
will not destroy the character of the I.O.U., nor will it 
render it liable to stamp duty. The form would then run 
thus 


London, Jan, 1, 1885. 

To Mr. A. Brown, 

I.O.U. Fifty pounds with interest from 
this date at 5 per cent, per annum. 

£50. John Smith. 

lAC'CHOS or lAK'CHOS was tlie special name 
of the noisy god,*’ Bacchus (Bakchos), in the Eleusinian 
mysteries. A particular hymn of mingled shouting and 
singing, riotously bellowed forth by the half frantic or 
wholly frantic worshippers in honour of the god, was 
called the lacchoay whence the name of the god on these 
occasions arose. There seems a manifest intention to 
separate the god from the Bm;chus or Dionysus, son of 
Semcle [see Dionysus], and in the mysteries lacchos 
%vas certainly taught as the son of Zeus and Demoter. 
This is only one of very many irreconcilable difficulties 
arising out of the discrepancies in the numerous forms of 
worship, attributes, j)owers, and accounts of parentage and 
origin of this many-sided divinity. 

IAM'BE, daughter of the god Pan and the nymph Echo, 
was a Thracian woniaii wlio served Metanira when tlie god- 
less Dcmeter was searching for her daughter Persephone 
(Proser|)ine). The rough and yet kindly pleasantries of 
Tatnhe served to turn the thoughts of tlie sorrowing goddess. 
It was the custom among ihe ancient Greeks for some witty 
fellow dress<‘d as lambe to meet the worsliippers at the 
bridge over the Cephissiis, as they returned to Athens from 
celebrating the Eleusiuian mysteries whicli Deracter had 
herself foundt‘d in commemoration of her long troubles. 
The mock lainbo showed his wit by scathing satirical 
impromptu verses on all who passed by, and an epigram- 
matic stylo of verse, witty but coarse, rough, biting, and 
sarcastic, was called iainbie. in consequence. 

lABS'BXCS. The iamb or iambic foot of poetry is 
a fool of two syllables, a short syllable followed by a long 
one. If wc Bubsiitnte stress for quantity, as wo do in 
modem poetry, then an iamb consists of an unaccented 
syllable followed by an accented syllable. Delny\ ahout\ 
are exaiiijdeK of iambs in modem English; dmd, dmHa, 
timdnt will serve for classical examples. 

Archilochus (or Ai'chilochos) was the first poet to bring 
the. iamb into prominence. The even ponderous swing of 

the epic hexameter with its spondees ( ) and dactyls 

( — >^ did not suit bis sarcastic verse, and the quick 
rattle of the springing iamb was far preferable to him. 
Thus OvS ho wrote the poomvS called lambics [see Iambe] 
in a combination of iambs and the converse trochees ( — '-^ ) 
the term which originally applied to the style of the poem 
soon became fixed also to its material. The far greater 
hrillianey and flexibility of iambic verse make it also the 
favourite metro of tlie Greek tragic poets. In the metre, 
which is so much their own as to bo called the ‘‘tragic 
trimeter acatalectic.” the whole six feet (or tliree metres) 
may bo and not nnfrequently arc all iambic, but other feet 
are also peniiitted for variety and facility of composition. 
This is a favourite metre with the Latin poets also. Here 
is an acatalcc.tic trimeter from Horace, consisting entirely 
of iambic feet : — 

Suis I ct ip- I sa Ro- | ma vi- | ribus | fuit | 

1. 2. n, 4. 6. 6. 


The anapaest (wk^—) in proper names ie admissible 
in every place except the last, with this restriction, that 
the anapifist must bo contained in ono word. The comic 
trimeter admits the same feet as the tragic, and also a 
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dactyl in the fifth place, and an anapfloat in common words ’ 
in cveiy place but the last. Much of the beauty of the 
iambic trimeter depends upon the cocsura, which usually 
occurs in the middle of the third or the middle of the 
fourth foot. 

In modern English poetry iambic measures may almost 
be said to be universal, so ezcessivoly common are they. 
A glance at any popular collection of poetry will serve to 
show this. 

The qual- | ity of Mer- | cy is | not strain'd. | 

On Lin- ] den when | the sun | was low. | 

lAM'BLlCHOS»a celebrated philosopher of the fourth 
century (died about 030 A.r».), was a native of Chalcis, 
in Coele-Syria, and a pupil of Porphyry. He reached the 
height of his fame under Constantino the Great, when 
(and for long after) his fame quite eclipsed that of Por- 
phyry or even Plotinus. The Emperor diilian, who w'as 
born about the time lamblichos died, used to call him the 
divine,” so highly did he revere his teachings, lamblichos 
is usually classed as n Nco-Platonist, hut with little justice. 
Ho is rather a Pythagorean than a JMatouisl, holding to 
queer mystical juggliiigs with numbers and the like. His 
Platonism is more In style than essence. He reorganized 
the polytheistic heaven, welcoming Oriental and Greek 
gods alike (but of course remaining a firm opponent of 
Christianity), and ever adding to the number of divinities 
held up for reverence. Yel like all the Nco-Platoiiists, 
lamblichos held the doctrine of a Supremo Unity; nay, 
even of two unities, for the Supreme Good wdiich Plotinus 
considered to lie at the root of all things has a possible 
contrai'y (a Manicha^aii would rather say lias an undoubted 
contrary), and lamblichos therefore taught that there was 
One above the Supreme Good, a Supreme Being entirely 
without attributes or without such as could be expressed, 
and which therefore had no contrary, but existed alone, 
incomparable, inclTable, incontrovertible. Under this One 
comes the Supremo Good, which manifests itself in tlic 
world of thought, from wdiich s])rings the thinking world. 
The Blinking world is divided into three — mind, power, 
and creativciiGSs (the Demiurge). The next emanatiun 
from the Good is the world of soul, curiously divided 
into three in a manner too mystical for our space to allow 
its explanation. In the world of soul exist the gods, the 
angels, the dromons, and the heroes, w'ith settled numbers 
according to mystical rules, extending to vast multitudes. 
Lowest of all comes the world of matter, tlie sensible or 
visible world. 

A fair amount of lamblichos' writings yet remains. The 
most important work is the “ Life of l*ytliagoras,” half of 
which has come down to us. It is written as an intro- 
duction to Plato. With the same view the Introductory 
Discourses to Philosophy ” were also written. “ Kloments 
of Mathematics” and Arithmetic,” and a VC 17 cui'ious 
(and occasionitlly from our point of view* rather absurdly 
superstitJons) account of “ Egyptian Mysteries ” complete 
the chief works, but there are other fragments. 

ZAN'THZNA is a genus of gasterojioduus molluscs, 
belonging to the family lantbiiiidro and order Proso- 
branchiata. The species of the genus lanthina or Violet 
Snails have a small flat foot, which is furnished with a 
raft-like appendage on its hinder part, on the underside, 
which serves an important purpose. The shell is thin, 
translucent, and spiral, with a very small, sinistral nucleus. 
It resembles in sbapo that of a helix, but is of a closo 
vitreous texture. The aperture is large, somewhat quad- 
rangular, with a strongly-twisted columella, and a thin, 
sharp outer lip, notched at the outer angle. The species 
all partake, more or less deeply, of a violet hue — whence the 
name of the genus. The animals appear to be quite blind, 
having eye pedicles at the base of the tentacles, but no 
trace of eyes. They arc pelagic, that is, they are found 


floating about on the surface of the ocean, often in myriads, 
and apparently always gregarious. 1 

The raft or float is an extreme modification of the oper- 
culnm ; it is much too large to be witlidrawn into the shell. 
Tills curious appendage is composed of numerous cartila- 
jpnous uir-VGsides. It is entirely secreted by the foot, and 
it has been found that when a portion is removed the injury 
is rapidly repaired. In addition to using this appendage 
as a float, the animal attaches its egg capsules to its under 
surface, suspending them there by pedicles. It was asccr- 
tainod by the Challenger expedition that when the egg 
c^sules are full, the float is cast otT and drifts about on 
tft surface till the eggs are hatched, the lanthina being still 
able to float. Tbo animal is often found attached to one of 
the floating colonies of Hydrozoa, such as the Portuguese 
Man-of-war. On certain of these Hydrozoa, especially the 
small blue-coloured Velella, the lanthina feeds. Wlien 
handled these molluscs exude a quantity of violet fluid. 
They are found chiefly in the Atlantic and Pacific in mid- 
ocean, but are often cast up on the shores of Ireland and 
Scotland, and even on the Shetland and Faroe Islands. 
The species are not numerous. 

XBX'lllA was tlifi name given by the Greek writers to 
Spain. The Iberl are said to have occupied also Southern 
Gaul as far cast as the libono (Strabo, Oasaubon, 166). 
They were a distinct race from the Celtic, who at a re- 
mote period crossed the Pyrenees and occupied the c;en- 
tral piu'ts of the jieninsula, and from whose admixture 
with the Iberi the Ocltiberi sprang. j^Sec CF.i;ri«KUi. [ 
Humboldt asserts that the Basque language is the remains 
of the old language of the Iberian race, which at one time 
spread over Spain, Soutliern Gaul, part of Italy, and the 
islands of Corsica, Sicily, and Sardinia; and lie attempts 
to prove this by the affinity between the proper names in 
those countries. Strabo observes that the Komans used 
tho names Iberia and Hispuuia indiflercntly to denote the 
whole peninsula. 

Ibeiia was also the name given by tlie Greeks and 
Komans to a counti-y south of the Caucasus, having Albania to 
the east, Colchis to tho west, and Armenia to the sonth, 
and corresponding to the central or prindpul part of modern 
Georgia. 

ZBX'RIS is a genns of plants belonging to the order 
CiiUciFEUAC, consisting of annual, perennml, and slightly 
shrubby species, chiefly inhabiting South Europe aud Asia 
Minor, and particularly tho northern shores of the Mediter- 
ranean Sea. Two ore found in tho north of Europe, oiu; 
of whicli, Iberis amara (bitter candy-tuft), is British. This 
genus is easily recognized by the form of the corolla aud 
the arrangement of the flowers. Two of the four petals are 
larger thau the opposite pair, tho flowers are arranged in a 
close corymb to form a kind of head, and the sides of the 
flowers with the larger petals are turned outwards ; so that 
although each flower by itself is irregular and not conspicu- 
ous, the combination presents a symmetrical and attractive 
whole. VariooB arrangements attaining the same end are 
found among flowers, for instance among tho Composite 
(daisy and dandelion), Umbelliferro (carrot), Guelder Hose, 
and Hydrangea. Other peculiarities of the genus are that 
the stamens are free, without ajipendoges ; and the long pod 
{eiligua) is flattened, with keeled or winged valves. The 
plants liave a very graceful appearance, and are cultivated 
in gardens as objects of ornament, under the name of 
Candy-tuft, in allusion to their having been procured at au 
early date from Caudia. 

The species introduced thence in 1781 was IberU seta- 
jiervirene (the common rock or perennial candy-tuft), a 
hardy, evergreen, half shrubby plant with white flowers. 
In the following year Iberit gibraltarica was introduced 
from Gibraltar; it is a large, handsome evergreen plant 
with lilac flowers, but does not succeed very well in tlie 
open air. From tho fact that this species as well as oihera 
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'woro natives of Spain, the genus received the name of 
Iberis, fronf Ibwia. As early as 1696 Iberia umhellata 
was known in English gardens, a hardy plant with purple 
Bowers; and at the present time there are several cultivated 
vai'ieties f^own with lilac, carmine, or crimson flowers. 
It is a native of the south of Europe. 

rB|BX (Capra ibex) is a species of ruminant mammals 
belonging to the genus Capra or Goats. The ibex or 
steinboc, as it is sometimes called, inhabits the high 



luountainous regions of the Pennine and Graian Alps in 
Europe, and the inoiiiitain ranges of Asia, including the 
lliinulayas. It enjoyed formerly a much wider distribution 
in Europe, where it is now only saved from utter extinc- 
tion by the protection aflbr(h‘d it by stringent game laws, 
together with the inaccessibilily of its usual haunts. The 


Asiatic varieties are considered by some to be distinct 
species. The ibex is a large, graceful animal, measuring 
2^ f^t at the shoulder and 4} feet in length ; the Asiatic 
specimens are larger, attaining a height of feet. It is 
provided with immense horns, 3 feet in length, arched 
Wkwards, and marked on the anterior face with pro- 
minent node-liko rings throughout their entire length. 
The horns of the female are mucli smaller. The body is 
covered with a thick fine fur, which is protected in winter 
by longer soft hair of a yellowish-gray colour on the upper 
surface and white beneath ; a dark brown streak runs along 
the middle of the bock. The male is provided with a short 
black beard, which disappears in spring. The front legs 
are shorter than the hind pair. The pursuit of this animal 
is attended with peculiar danger, as it lives above tbo lino 
of perpetual snow, descending only at night to graze. Its 
agility and suro-footedness amid the must dangerous preci- 
pices arc proverbial. 

I'BXS is a genus of Wading Birds, the type of the 
Ibidina;, a subfamily of Plalaleidas or Spoonbills. The 
best known species is the Sacred ibis (Ilia cEtkiopica or 
religioaa). This bird, called Abou Hannes, or Father John, 
by the Arabs of Upper Egypt, and Abou Mengcl, or Father 
Sickle-bill, in Lower Egypt, is no doubt the white or 
sacred ibis, deserib(‘d by Herodotus as being familiar 
with man, and having no feathers on the head and nock; 
white all over, except the head and neck, the tips of tho 
wings, and the tail, which are very black’* (ii. 76). In 
ancient times this bird was regarded by the Egyptians 
with considerable veneration ; it was kept tamo in their 
temples ; it was delineated in their seulptures; it W'as em- 
balmed after death, and mummies of it remain to tho pre- 
sent day. Tho cause of this reverence is attributed by 
Herodotus to the destruction it annually made among ser- 
pents in those parts of Egypt ; but tbo structure of the 
curved beak, long, slender, blunt at tho edges, ami roundish 



Sacred Ibis (Ibia asthiopica). 


at the tip, does not appear to render it a very serviceable 
instrument for such work ; and though Cuvier detected tho 
skiu and scales of a snake in the mummy of an ibis which 
he examined, these reptiles do not form its habitnal food. 
Indeed M. Savigny found in tbo crops of the newly kUlod 
specimens which he examined in Egypt only land and 
fresh-water sliells ; and these, with wonns and soft mol- 
luscs, constitate its ordinary diet. 


With more reoson may we connect the reverence in whidb 
this bird was once held to its appearance in Egypt at the 
time of the annual rise of tho Nile. Breeding in .the more 
central latitudes of Africa, the sacred ibis visits Egypt in 
June, about tho summer solstice, and continues during tho 
increase of tho waters till September: with the spread of 
the inundation its numbers increase, and th^ Qg 

tho waters subside. On their first arrival the birds repair 
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to tlic low lands over which the water is beginning to flow, 
-and ns its depth and extent augment they gradually retire 
to higher grounds, and spread themselves either singly or 
in small companies along the sides of canals and water- 
courses intersecting the countiy ; here they may be seen 
exploring the mud with the bill in quest of food, or sweep- 
ing on powerful wings and with a lofty flight from one 
spot to another, uttering at intervals hoarse loud cries. 
The sacred ibis is about the size of a fowl, but with 
longer legs, bare above tlie joint. When young the neck is 
partially covered with blackish down, but this soon dis- 
appears, leaving the head and neck (^uite bare, and, as are 
also the beak and legs, of a decidedly black colour. The 
general plumage is white, with the exception of the pri- 
maries, which are glossy black ; a grac(*ful pendent plume is 
formed by the secondaries, tertiaries, &c. ; lower scapulars, 
black in colour, glossed with bronze, blue?, and gretMi. 

The Scarlet Ibis (ibU rubra) is a beautiful species, of a 
bright scarlet colour, with the li])s of tlie wings black. It 
inhabits the moi-slies bordering the great rivers of South 
America. The Glossy Ibis (J^'alciuellus igneux)^ an allied 
S]jecies, is distributed over nearly every part of the known 
world, being occasionally seen in this country. The glossy 
ibis is about 2 feet in length, and the plumage of its upper 
parts is of a dark reddish or eliehtnut-browii colour, witli 
beautiful purplish and bronzed green lints. The lower 
surface and neck arc dark reddisli-lmiwn, the bill is pur- 
plish-brown, and the feet an* gi*een. Like many other species 
rf>f tho ibis gi'oup it is migratory ; it lives chiefly in swampy 
places by the sides of rivers and lakes, and feeds on young 
frogs, small fishes, insects, worms, and molhiscs. The 
eggs are of a deep sea-green colour, resembling greatly 
those of the herons. The \Vno]>-iiiis (Tantalus) is quite 
distinct, belonging to the Stork family (Ciccmiidie). 

XB'lalS* the Mohammedan Satan. See Eju.is. 

XB'BAHIM PASHA, viceroy designate of Eg 3 T>t, was 
born ill Roumelia in 1780. lie was the son or adopted 
son of Meheinet Ali, and was intrusted by him with the 
command of a force to pi-eserve tranquillity in Upper 
Egypt when only sixteum years of ago. In 1810 lie gave 
great proofs of gallantly and generalship in sulnluing the 
Wahabis, an Arabian sect of niilitaiy fan.atics who aimed 
at purifying Mohammedanism, and in 1825 lu? invaded the 
Morea “with tho view of (quelling the Greek insurrection. 
He captured several strongholds, but tlie inteiwention of 
the allied pow^ers cut short liis successes, and after the 
battle of Navarino he was obliged to uvucMiatc the country. 
In the w'ar of 1831 against the rortc lie was very success- 
ful, and having taken Acre by storm after a siege of six 
months, he soon made hiiuhelf muster of the whole country. 
He was appointed governor of the vSyrian paslialich, and 
discharged the duties of his post for several years with 
rigour and ability. In 1838 hostilities were resumed 
between Mehemct Ali and the sultan, and Ibrahim w.as 
again successful in the field, lie totally routed tlic Turks 
in the groat battle of Nezib, 25th June, 1830 ; hut the 
interference of the great powers coinjiclled liim to relinquish 
Jiis Syrian conquests and retreat to JOgypt. He devoted 
the following years to agi'iculturo and travel, and in 1848 
W'cnt to Constantinople and formally received tlie Egyjitian 
vicemyalty, for Mclicmct Ali had become so old and ehiidish 
as to be quite unfit to govern ; but he did not enjoy the 
honour many weeks, dying at Cairo, Otli November, 1848. 
He was a brave and skilful general, and a sagacious and 
stern administrator. 

IBRAXLA or ZBHAHIL (Turkish), also called 
Jirailov^ Braila^ or Braihf \ is one of the principal ports 
of Ruumania, 103 miles N.E, of Bucharest, on the left 
bank of the Danube, above Galatz. The place is fortified, 
and an island shelters its ^rbour. It contains extensive 
warehouses, and most of the export product* of Wallachia, 
especially corn, is shipped here. The population is 20,000. 


The town suffered much in the various wars between 
Russia aud Turkey, and was one of tho fir*^ places occupied 
by the Russians in 1877. 

XB'YKOS or IB'XCUS, an early Greek poet of Samos, 
at the court of rolycrates, in the middle of the sixth 
century n.t',, of whoso work almost nothing remains to us. 
He is famous as the victim in one of those Greek legends 
which have become part of our common speech. Schiller’s 
yioem “ The Cranes of Ibykos ” describes the legend in a 
faultless style. Ibykos wns murdered cither by assassins 
set on by rivals jealous of his fame or else simply by 
rqhhers — accounts vary. As he expired he c-alled to a 
flock of cranes overhead to see him avenged. Very shortly 
afterwards, while yet the murder was fresh in men’s minds, 
one of the murderers present in tho theatro of Corinth 
grew alarmed al sorntdliing which scorned to threaten him 
with detection, and at the same moment saw to his horror 
a troop of cranes slowly straggling into sight. “ Behold 
the*avengers of Ibykos, ” ho cried involuntarily, lie was 
at once seized, and was forced to confess tho crime and 
implicate his partners in guilt. “ The avengers of Ibykos ” 
was a proverb among the Greeks akin to our ** Murder will 
out.” In other versions the avengers are crows, not cranes. 

XCA'BXOS or XCAXtXUS. vSee Ikaktos. 

XC'ARUSt or more correctly Ikaros, See Dacdamjs. 

XCE (German, ei») is the solid form of water. Water in 
ordinary cases freezes at 32" Fahrenheit, or 0“ Centigrade 
aud Reaumur. Tlie formation of ice most gen(*rally takes 
place on tho surface of the water first, and if the cold he 
sufliciently intense the formation progresses downwards till 
the whole body of water is converted into a solid mass. 
Sometimes, however, ice forms at the bottom of rivers, and 
is then called ground-ice or anchor-ice. The causes of this 
exception to the general jiilc have not as yet been clearly 
ascertained; but it has been observed that ground-ice, 
wdicn it is detached from the bottom, rises and floats in tho 
ordinary way. Sea-water, under the most favourable cir- 
cumstances, does not freeze until its temperature is reduced 
to about 28*4" Fahr., and the ice when formed contains only 
one-fifth of the salt originally present in the water. It is 
one of the universal laws of nature that as all bodies are 
expanded by licat so they are contracted by cold ; but water, 
which contracts to 89", or a little above, then suddenly 
begins to expand, and continues to expand till it reaches 
freezing-point. Bismuth, antimony, and cast iron behave 
similarly, tho economic value being incalculable, since it 
enables the iron or antimony when swelling at the moment 
of solidification to thrust itself Into every nook and cranny 
of tin* mould, and to reproduce the finest touches of the 
inouhier. A plausible theory is sometimes started to ex- 
plain why water should on freezing increase in bulk and 
become specifically lighter on the principles of ciystalliza- 
tion (tho word crystal, Gr. kruxtallos, originally signified 
ice). Water in freezing crystallizes in needles, which uni- 
fonnly cross each other at angles of 60 and 120 degrees 
(see Plate Snow) ; and by this means a piece of ice, on 
minute examination, will be found full of air-bubbles, or 
small interstices, which of course contribute to the bulk 
and decrease tlie Bjieiiific gravity. It is this angle of crys- 
tallization which causes the ice to occupy a greater volume 
than if tlie needles were parallel. To prove that ice con- 
tains a largo amount of air we have only to drop some 
small pieces of ice into a glass filled with hot water, and 
we will perceive that as the ice melts the air contained 
therein Incomes disengaged, and air-bubbles will be seen 
to rise to the surface of the water and then burst. That 
ice is lighter than water is known from its swimming on 
its surface, and also from the fact that the bulk which 
water occupies wlien turned into ice is as eighteen to 
seventeen. Thus this apparent deviation from the laws of 
nature docs not really alter the general proposition, that 
all bodies are cxniiracted by cold and expanded by boat. 
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But as to the general density of iec, it is harder and much 
more compact ’A tlie northern latitudes than in the more 
ti'inpcrate ones. The ice of Spitz1>ergen and the Greenland 
si‘iis is BO hard that it is difficult to break with a hammer. 

Kxpandvt Force of Freezing Water, — Icc has already 
been stated to be at least one-soventoenth greater in bulk 
than water. The comparative imiompressibility of water, 
upon which so many of our powerful hydraulic machines 
ilfpend, comes therefore veiy powerfully into play, for from 
u little above 89° Fahr. down to 82° it is continually and 
gradually expanding as it cools. Hence the bursting of onr 
water-pipes in a frost, and the fracture of huge rocks by 
the apparently gentle and yielding water. The great force 
exerted was shown in the most striking manner by some 
experiments of Major Williams in Canada. He filled a 
18-iufli iron bombshell quite full of water, closed the i 
loiK'li-liole with an iron plug weighing 3 lbs., and exposed ! 
it to frost. After n little time the iron plug was forced out j 
with a loud explosion and thiwn to a distance of 416 feet, 
and II cylinder of solid ice issued from tlie orifice 8 inches 
in l<‘iigth. This was no doubt really water Tvithin the bomb, 
much under freezing-point, kept fluid by the great pressure^ 
but expanding into ico as it sprang forward out of the hole. 

A second experiment, in which the plug was more securely 
fixed, resulted in the bursting of the bomb into 100 pieces. 

To show at once the strength and the plastieJly of ice, 
il, is related by M. do Bomarc that during tlio severe winter 
of 1740 there was constructed at St. Petersburg, according 
to the rules of architectural art, a palace of ice 62 feet 
long, IG feet wide, and 20 feel high. TJio blocks of ice 
Avere quarried from the river Neva; and when built up the 
dltrereiit parts were at once united and colounjd by sprink- 
ling them over with water of different tints. To increase 
llic eflect six cannons made of ice, with wheels, &c., of the 
same material, were placed before the palace ; and a 
i)cm|)en ball was fired by one of these cannons through 
a board 2 inches thick at a distance of nearly sixty yards, 
w’itliout bursting the ice cannon. In the northern pkrt of 
the Kussian territoiy the temperature of the atmosphere is 
Miinetiines sufticiently low to freeze mercury, or 71° below 
the freezing-point of water. In the nortliem latitude the 
lliernioineter frequently falls to Fahrenheit’s zero, or 82° 
below freezing-point (about — 18° 0.) 

Sftnirtvre of Ice . — Ice is in fact an aggregation of crys- 
tals based upon the same geometrical figures as the snow 
crvstals which arc shown in the IMates Snow. The 
htxuitiful featlicry or fern-like fonris which thin pieces of 
iei* yield on melting in water are shown in those Plates, 
as wi41 as the needle-like structure mentioned above. Or, 
as Professor Tyndall first showed, a piece of icc may be 
vut parallel to its planes of freezing and allowed to absorb 
fjuliaut heat, when beautiful stars and flowers of six amis 
or petals will begin to show themselves as the slinicture 
falls to pieces. This destruction of ice points clearly to 
its construction as occurring in the convcr.se manner. The 
< ]()s(> contact of the needles and ci 7 stal 8 of the frozen 
water yields an unbroken clear mass, not only transparent 
(pervious to light), but remarkably diathermuiious (pervious 
to heat). 

Polar Tee, — It is believed on good grounds of inference, 
but absolutely without positive evidence, that the south 
polo is covered with a great cap of icc, and some physio- 
graphers have gone so far as to assert its thickness ns 
possibly 6 miles at the centre. But as to the ice of the 
north pole, thanks to the efforts to discover a north-west 
passage which showed us the breach in the wall of the 
)»oIar fortress, we know very much more. 

A glance at a good globe or at a map of the polar 
regions will show that, speaking roundly, the great con- 
tinental masses that make our hemisphere emphatically the 
land-half of the earth all come to an end close inside the 
Arctic cirole. The Polar Sea, thus inclosed for seven- 


eighths of its circumference, is open to the Atlantic In its 
miiaining eighth (Behring Strait is too narrow and to 9 
shallow to be considered). In this gap, as the traveller 
soils north, ho finds liimself at first at^companied by an 
almost imperceptible cun-ent, or “slow indraught,” of 
Atlantic water, carrying from the south a temperature 
considerably higher than the latitude would otherwise pos- 
sess, but cooling rapidly. Here, accordingly, the nearest 
approach to the pole may be made without meeting icc. 
This indraught gradually parts with its heat, and when it 
reaches within a few degi*ees of the freezing-point it sud- 
denly disappears, and gives place to a Houthorly current of 
sca-watcr of 29° Fahr. and considerably less saline. The 
salt water is now the heavier, balk for hulk, and conse- 
quently the tw^o currents pass through each other and 
change places, and the saltcr and less cold current may for 
a long distance still be traced by deep-sea thermometers. 
Sooner or later ice is encountered ; at first a small decay- 
ing fragment tossed by the waves, then lines and patches 
of “pack,” tlieii broad fields with ice-locked pools or 
“polynia” — Kingsley appropriately called them “peace 
pools ” — and, finally, wherever these have been left behind, 
a wide white exjianse unbroken by a single lead of water. 
So that siHToiinding the unknowi area there is an outlying 
zone wlusre llio hi‘ii gradually gives place to ice. In 
sliort, the traveller has crossed the oceanic stiowdim^ and 
but for the dispersive powers of wind and tide all the ice 
and snow to poleward of him must for ever cumber the 
surface of the sea, for the sea is itself below the melting 
point of snow. Two factors take part in the formation of 
the new ice, namely, direct freezing of sea-water and 
the accumulation of snow. When the sea freezes minute 
glittering scales of ie,e form in it and slowly float upw'urds, 
till the surface is covered with a yielding paste several 
inches tliick. This soon hardens as the floating crystals 
raise the entangled brine into a temperatnro where it, too, 
freezes, and the floe thus fonned in nature’s laboratory 
is salt ice, containing about onc-third of the salts of the 
parent water. Extraordinary misstatements have been 
made about the freshness of sea-formed iec, because it was 
assumed that tins water necessarily treated its salts as 
iinpurities, and expelled them in crystallizing. A snow- 
fall is usually tlic foundation of the new floe, and under 
tlic joint parentage of freezing sea and snowfall it grows, 
if undisturbed, to a thickness of from 2 to 9 foot. Next 
year, if not drifted away, it grow's something less in jm)- 
portion as the water is protected by its thickness, and so 
on, every year getting less and less from tlie sea, but 
annually receiving the snowfall. A floe perhaps 16 
miles across, and iloatiiig ID or 12 feet out of water, is 
sufficiently imposing ; but a certain amount of scepticism 
at first attends the calculation that there is of course at 
least eight times as much of it below. Sir Edward Belcher 
encountered ico lOG feet thick drifting into and jn*oundiiig 
on the shores of Wellington Channel. It was in Banks 
Strait that Sir Edward Parry was finally stopped by the 
great undulating floes, reaching 1 02 feet in thickness, that 
ho tells ns he had never seen in Baffin's Sea or in the 
land-locked channels ho had left behind him, but which 
filled the whole sea before him. Such floes are the edge 
of a jiack which we may conjecture extends unintemiptedly 
from shore to sliore of the Polar Sea. The reason that 
the snow docs not melt on tlie Polar Sea is that the ice is 
dialhermanous. The rays of the sun pass through it with- 
out warming it. On the land the earth is warmed, and in 
its turn impai'ts its wannth, so that the ctirious speotaclo 
is shown in Arctic regions at the end of summer of a land 
bare of snow and a sen covered with it. 

Taiid Jee^ Glaciers^ tjrc. — The formation of ice on the 
land, us in tlic glaciers of Switzerland, of Greenland, &c., 
is substantially conducted on the same principles as 
the foiTuation of the great Arctic ice-packs. When wo 
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examine any chance exposure of a freshly cleft section of ' 
a glacier (or of an ico*pack), it is seen to be faintly, but 
iicverthelesB perfectly distinctly, stratified in even parallel 
bands about a foot deep. The stratification is best seen 
from a little distance ; the blue surface of a section shows 
regular horizontal lines of darker or lighter shade, depend- 
ing on whether the air-cells in the transparent ice are far 
apart or close together and numerous. The strata are 
deepest at the top of the section, and grow thinner towards 
the bottom. These strata mark the successive layers of the 
ndvd or ice-field of annually accumulating snow that lies 
in the basins of mountains, or accumulates on the miles 
and miles of ice-pack. 

Tlio conversion of each season's snow into a layer of ice 
does not depend upon any process of thaw, and as it occurs 
within a foot or two of the surface it is plain that prcssui'c 
has little to do with It. It can be traced through cvciy 
stage. The greater part of the snow falls as an almost 
impalpable powder, consisting of hexagonal plates and 
needles, although in the milder weather of spring and 
autumn it appears in inore complicated and often extremely 
beautiful stars. After a time the crystals most exposed 
to the cold grow larger ; these ai‘o of course on the top in 
autumn and at the bottom in summer. The latter soon 
grow to resemble hailstones, then unite into irregular lumps 
and rods like sugar-candy, and finally coalesce into spongy 
ice. The cause of the growth is easily understood when 
wo reflect that ice crystals evaporate without melting, and 
that the snow always finds itself interposed between widely 
differing temperatures. 

Ice-Jlow . — Ice accumulated in a sloping valley — that 
is, forming a glacier — does not behave as a solid, but 
as a viscous fluid, say somewhat like very thick treacle. 
Glaciers do not move down in one block, but flow accom- 
modating themselves to the varying width of llicir channel 
and to the inequalities of its bed. Professor Tyndall planted 
a row of sticks in a straight lino across a glacier, and 
after a few days the lino had become a crescent, with the 
concavity upwards, showing that the middle of the glacier 
moved faster than the sides, jnst as in a river, where the 
stream is stronger in the centre. For the general pheno- 
mena of these great ice-rivers, see the article Glacikus. 
The viscosity of ice can bo very easily shown by cutting a 
long thin slab of icc, and suppoiling it on two chairs, 
when it will, even in a temperature below freezing, gradu- 
ally bend with its own weight. Two theories have been 
put forward to account for the apparent viscosity of ice — 
one, now practically abandoned, that it is a true viscosity ; 
and the other, that it is produced by 1 he known cfi'cct of 
pressure in lowering the fi'cezing-poiiit of water, so that 
whenever the ice is subjected to great pressure it melts. 
The water then yields to the pressure, and instantly 
rcfroczcB in its new shape. 

JieffeltUion , — ^Tho effect just described yields the pheno- 
menon known as regelation, a remarkable property of ic4; to 
which attention was first directed by Faraday and Dollfuss- 
Ausset independently of each other. If two slabs of icc 
having flat surfaces are placed together and the tempera- 
ture of the surrounding air is above freezing-point, the 
stratum of water between them soon freezes and welds 
them into one block, and a similar result takes place if 
pieces of ice are pressed together under water. In the 
same way, if a block of ice is supported at the ends, and a 
loop of wire is put over tlie middle part liaving a weight 
attached, the wire will gradually cut through the ice, and 
yet the block will remain unbroken. The explanation of 
this curious property of ice was first given by Professor 
James Thomson, who from a study of tlie laws of tbormo- 
dyimmics came to the conclusion that since water expands 
on freezing, its freezing-point must bo lowered by incsooso 
of pressure, and further calculated that every additional 
atmosphere of pressure would lower the freezing-point 


*012** Fahr. This theoretical conclusion was experimentally 
tested by his brother Sir William Thom^jn by moans of 
the piezometer, and found to be exactly correct. 

Ice Tiiade and Manufagtuiie. The demand for ice 
for the preservation of food, for the preparation of articles 
of diet, such as ice creams and cold drinks, and for mann- 
facturing and medical purposes, has caused a trade to 
spring up which is of considerable and increasing import- 
ance. The practice of storing ice in winter for use during 
summer is one of great antiquity. It was adopted to a 
large extent by the ancient Greeks and Romans. Most of 
the country booses of England of the better class are fur- 
nished with ice-houses for storage. Those of old construc- 
tion are usually built undcr-gronnd, on the theory that the 
atmosphere is colder there than above. The bottom of 
the ice-housc was made to slope towards a sunk drahi 
covered by an iron grating, to permit the water from the 
molted ice to pass away quickly. It has, however, been 
found that the exclusion of damp is very important, and 
that this can be better secured above-ground than below. 
Icc-houscs built above-ground are made with double sides, 
the space between the walls being filled with some non- 
conducting material. In the lai‘ge ice-houses built to store 
ice for commercial purposes the outer walls are of massive 
brickwork, and the inner of strong timber ; between the 
two is a compact layer of sawdust or of tan-bark, sub- 
stances remarkably impervious to heat. The inclosed area 
is divided into compartments, and the only door, extending 
from fioor to roof, is narrow and closed by a sliding shutter, 
over which, on the outside, is fixed a crane. When the 
laden carts come into the courtyard tho ice is cMuptied 
into one or other of the compartments, where it is strewn 
about equally layer after layer until the whole place is full. 
When the ice is stored in large blocks these are kept 
from freezing into a mass by means of layers of sawdust. 

In America ice-houses are always built above-ground 
without any cellarage, usually upon tho shore of the lake 
or pond where the ice is procured, and as near to the 
edge of the W'ater as a proper foundation can be obtained 
for them. Some of tho storage houses built by tho ice- 
entting firms and companies have an immense capacity, 
many of them holding from 40,000 to 50,000 tons of ice. 
They are usually square or oblong structures, several of 
them standing side by side in a row, their gables flush with 
each other and facing the same way. 

The idea of exporting icc appears to have been first pnt 
in practice by a Boston mercliant named Tudor, who about 
the beginning of the present century shipped ice to Mar- 
tinique. Notwithstanding many failures be persisted in 
the trade, which ultimately became very lucrative, and was 
extended to many parts of the tropical regions. In India 
the natives bad long practised a very ingenious method of 
obtaining ice. At a place about 40 miles from Bengtd the 
manufacture was carried out on a somewhat extensive 
scale as follows: — Pits about 2 or S feet deep were dug 
in the ground, which were lined with tho stalks of Indian 
corn or dried sugar-canes; on tlie top of these pits, so 
lined, were placed shallow dishes made of very porous 
earthenware and filled with soft water ; and these being 
exposed to tho air at night would be found covered with 
ice beforo the momhig, owing to the evaporation from tho 
outside of the dishes. In 1803 Mr. Tudor sent a cargo of 
ice to Calcutta and sold it at half the price of the native 
icc, and since that year it has formed a regular article of 
commerce not only with Calcutta, but also with Madras, 
Bombay, Uong-Kong, Whampoa, and Batavia. North 
America may still be considered the greatest ice-producing 
country, and the trade is one of immense dimensions. The 
ice there is chiefly collected in the neighbourhood of Boston, 
Philadelphia, Baltimore, Washington, and Now York, and 
the lakes which supply it are very valuable property. One 
of the best sources is Rockland Lake, in Orange County, 
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which yields more than 100,000 tons every winter. Wen- 
ham L^e, 18 miles from Boston, is very deep, and the ioo 
fonns upon it beantifully clear. 

It has been computed that in America 2,000,000 tons 
of ico are cut and stored every year for the use of Kcw 
York and the middle states. A large quantity of the 
Wenham Lake ico was formerly sent to England, but the 
British supply, and indeed that of nearly all the Con- 
tinent of Europe, is now obtained from Norway. The 
Norwegian ice is very bard and pure, and is the best 
quality in the market. It has been estimated that about 
150,000 tons of ico are annually imported into England, 
of which the greater part is consumed in London. 

Ice Cheats or Refrigerators , — For preserving food in 
hot weather, keeping fruit or wine cool, butter Wd, &c., 
an ice chest is a great luxury. Such a chest is pro- 
vided with perforated sliding shelves under w*hich the ice 
is placAid, and upon which wines, fruits, and provisions 
arc placed and preserved, at a low temperature, without 
eoniing in contact with the icc. The chest is constructed 
like the large ice-stores, with double walls filled up witli a 
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non-conducting substance, as sawdust or charcoal. A and b 
aro the two lids. A, when closed, renders the interior air- 
tight. V is tlie outer lid, forming part of tho external 
chest. A block of ico, weighing u ftw pounds, placed in 
tho bottom of this provender box, will preserve its contents 
at a uniform temperature, very little above the freezing- 
point, for several days together. 

Artificial 7ce.— Notwithstanding the largt; and increas- 
ing trade in ice, and the immense natural supply that has 
been found available, the attention of inventors has been 
directed for many years to the construction of ice-making 
madiincB. 

The best types of these ice-making machines produce 
largo blocks of ice in any desired thickness. The cost of 
manufacture varies from 5s, to 10s. per ton of ice, accord- 
ing to the size of tho machine employed. The principle of 
this process of ice-making is the evaporation of a volatile 
liquid in vacuo (sulphuric ether is generally used) to pro- 
duce cold, and the employment of the same liquid con- 
tinuously without appreciable loss. Tho following is the 
action of the apparatus :—T]ie vapour pump is worked 
by a steam engine or other motive power, the air pump 
maintaining a constant evaporation of tho volatile liquid 
in a hermetically-closed chamber filled with rows or seriei 


of tubes through which a current of salt water (nsed be- 
cause it remains fluid at a low temperature) is passed; 
tho cold produced by the evaporation cools the and 
water passing through the tubes, which is then circulated 
round vessels or ice moulds containing the water to be 
frozen. After travelling thus, the brine is again returned 
to tho evaporating chamber, and passing through its 
tubes it parts with the heat abstracted from the water in 
the ice moulds. It is then, as at first, again conducted 
‘ound tho moulds, until the water in the moulds is con- 
verted into icc. While the cooling of the brine, or car- 
rier of cold, is proceeding, the ether vapour drawn from 
tho refngcrator by the vapour pump is passing inttj a 
similar class of chamber, fitted with tubes, styled tho con- 
denser ; these tubes are surrounded by water, and on the 
entry of the ether vapour it is reduced to its liquid state 
again, and returned to the evaporating chamber for re- 
frigerating purposes. It will be seen from this descrip- 
tion that tho process of icci-making by this method is 
extremely simple and inexpensive. The same ether and 
brine being used over and over again, little or no expense 

incurred further than the steam power for working the 
pump, and an attendant for the machine; 52 degrees of 
cold, that is to say, —20° Fain*., 20 degrees below Fabren- 
heiFs zero, have been thus obtained. When a skating rink 
is formed of real ice artificially produced, the refrigerating 
brine is driven through a series of horizontal pipes laid 
upon a water-tight fioor and covered to tho required depth 
with fresh water, which it congeals into an even surface 
of ice. 

By means of ether ice-making machines ice is regularly 
prodiKicd nearly under the equator in Bern, and similar 
machines are used by tho British government at the 
stations for troops at the Gape and in many parts of 
India. A simple machine, in which tho volatile liquid 
nsed is the aqueous solutioti of ammonia, has been designed 
by Carre & Co, of Baris, and an improved form of tho 
aiimionia machine was patented by Keece in 1869. A 
later adaptation of ammonia is found in Linde's ice- 
making machine exhibited at Diissoldorf in I860, and a 
machine in which ice was produced by the evaporation of 
water under a dr<*p vacuum, the only chemical substance 
used being sulphuric acid, was exhibited in London in 1882. 

loK, AH A CIkdloc.icat. Agf.nt, not Only effccts thc dis- 
integration and erosion of the surface of tho earth, but also 
the transportation of tlie debris and its subsequent deposi- 
tion. Disintegration is chiefly effected on tho formation of 
tho ice by the freezing of w^ater in tho interstices of rocks. 
Glaciers arc the great dennders ; while transportation and 
deposition are effected by glaciers, icebergs, and shore ice. 

Ice is formed under two conditions : — 

(1) On land areas it is pn>duced by the consolidation of 
snow in mountain districts, the snow passing first into tho 
condition of nere or fim^ and then into compact ice, which 
forms the mass of the ice sheet and glackr^ and of their 
offshoots, icebergs, 

(2) On water areas it is produced by the freezing of the 
surface, funning river and lake ico in fresh water ; and in 
sea water the ice-foot and ice-fioe or pock ice. 'J’he 
bottom layer of water sometimes freezes under favourable 
conditions, prediicing bottom ic(;, ground icc, or anchor ico. 
All these have a certain function ns geological agents. 

The disintegration of rocks by frost is most apparent 
in mountain regions, or in districts subject to a wide range 
of daily teniperatun^ ; here the expansions of the water oa 
its passing into iee fractures tho rocks, and when they aro 
in an inscenre position, they full away on the subsequent 
thawing. The talus found at the base of most cUfis is 
formed in this manner, but when a glacier passes along the 
foot of tlie cliff the debris falls on to tho glacier, and is car- 
ried off as a file of blocks or lateral moraine. 

The erosion of rock surfaces by ice is effected almost 
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exclusively by ice~»1iett8, or tlio widespread sheet of ice 
which covers the land in high latitudes, as Greenland, and 
by glaciers, which are often the prolongation of the ice- 
si leot down fiords, &c. See Glacirus and 1cm Agk. 

The transportation and deposition of material hy itx 
is effected by glaciers, icebergs, shore ice, and bottom 
ice. The first of these has already been fully considered. 
When a glacier or extension of an ice-sheet reaches the 
coast, a prolongation of ice is pushed out to sea ; this at 
first presses along the bottom, but on the water becoming 
sufficiently deep it is buoyed up, and eventually the extre- 
jnity becomes detached. This detached floating mass of 
ice is an iceberg, and sometimes contains on its surfticc a 
portion of tho original glacial moraine; it is can'ied off 
W'ith its load of earth and stones to lower latitudes. 
As it melts its centre of gravity becomes altered, its 
position readjusted, and its burden of debris is de- 
posited along tho floor of the ocean. These bergs are 
sometimes met in tho North Atlantic as far south as 40" 
N. lat. Their size must he enormous ; masses have been 
seen projecting 200 or 300 feet above the sea, and caving 
to their specific gravity this ciui be only one-.seventh or 
oiic-oighth of their total thickness — they must be ujiwards 
of 1400 or 2HOO feet in depth. In Norway icebergs are 
only produced at Jokuls Fiord, hut the great source in the 
northern bcmi8])here is the ice-sheet of Greenland, wlicre it 
reaches tho sea through tho numerous fiords on the coast. 
In the southern hemisphere lingo bergs arc given off from 
tho Antarctic icc-shoct, and in South Americii ghiciei's enter 
tlie sea as far north as 46“ S. Although the chief function 
of icebergs is transportation and dG])ositioii of materials, 
yet in some cases they do effect a small amount of emsion. 
as when they ground on shalloivs, or arc pressed against 
projecting bluffs aud headlands. 

In cold districts, along the edge of the water a fringe 
of shore ice is often formed; this is the ice^/ooL It 
incloses shingle from the shore, and on its surfaces masses 
of rock and other debris fall from the adjoining high 
ground. On this shore or coast ice becoming detached 
aud floating away it transports with it the shingle, blocks, 
and other debris. Those are distributed over the floor of 
the ocean as tho ice melts. On the 6urfac<J <if the sea in 
these districts oj* the ice-Jloe, is formed ; it scldoni 
contains any extraneous debris, hut on breaking up under 
the action of wind and tide the masses become piled tt)- 
gether, fonning the ice-pack ; this, when forced up the 
beach or urged against the elills, cllccts a small amount of 
erosion and transportation. At the bottom of lakes and 
rivers in some places ice forms ; this variety is known as 
anchor ice, bottom ice, or ground icv. It usually entangles 
pebbles and stones tliat, on its rising and iloiiting off, are 
carried with it. 

ZeS AGX is one of the names which is ap})Hed in 
geology to that portion of the Caijnozok; Erocji wluTein 
those varied superficial accumulations, collcetively known 
as drift, with their associated phenomena, were developed. 
Tho deposits and formations most usually ascribed to glacial 
agencies are: — Heterogeneous accumulations of clay, sand, 
and gravel, containing angular and subangular stones, which 
often differ considerably from the adjoining rucks; in 
mountain districts, moraines; and around centres of 
dispersion, dmmlius, &c. ; boulders, erratic blocks, blocs 
perches, and other transported fragments of rock; rock 
basins and glacial lakes accumulated behind moraines aud 
other glacial debris; cirques, corrics, aud cooms; roches 
moutonnees, polished and striated rock surfaces, striated 
loose stones, crag-and-tail structures, &c. 

These phenomena arc confined to tho higher latitudes, 
and altliough varying locally they are all ascribable to an 
extension of the rigorous conditions now confined to Polar 
and Alpine regions, 'riiis ice age or glacial period affords 
evidence of there having been a gradual refrigeration of 


rliinate, when the North Polar ice-shoct, becoming enlarged, 
a«lvanced southward, and instituted Arctic conditions in 
districts previously temperate or even subtropical. At tho 
culmination of the intensity in glacial conditions tho land 
surfaces of the northern hemisphere, to about the forty-fifth 
or fiftieth degree of north latitud,o, were enshrouded in ice, 
which, working probably on a previously much disintegrated 
surhaco, modified tho then existing physical features, and 
moulded out the present flowing outlines of our hills; 
leaving, as evidence of its former wide distribution, a 
heterogeneous accumulation of boulders, gravel, sand, and 
clay. These are sometimes stratified, although usually 
only very m(l(‘ly so ; but more commonly tho deposit is an 
irregular massive conglomeration. 

On the European continent the evidences of glaciation 
extend through Scaiidhiavia, Denmark, Holland, North 
Germany, aiul over the major part of Great Britain and 
Ireland, hut decline on proceeding eastward. The evidence 
of the British Isles having been covered by a moving 
ice-sheet appears indispntabic, and tho boulder clays are 
probably the products of this, altliough formerly they 
were supposed to have been deposited in tho sea by ie(‘- 
bergs laden with moraine matter, or it has been su])posed 
tliat they were formed in the sea beneath an icc-sheet. But 
of late years the tendency has been, as Sir A. C. Ramsay 
says, “ to attribute the origin of all or almost all of tlio 
British boulder clays to the direct action of glaciers, and 
to look upon them as ground-moraine matter, the niftrahio 
profonde of Swiss and French authors, which is supposed 
to have a modern parallel in the vast quantities of debris 
believed to underlie and be jmshed forward by the mighty 
ice-shcct that passes seaward from the great basin of eim- 
tral Greenland, ainl finds its vents through unuumbered 
fiords into Bailin's Bay.” This sheet of ice appears to hav(» 
hud its southern limit at a line extending across Middlesex, 
southward of Wales, and on to tho southward of lyclancL 
In Great Britain centres of dispersion wore formed by llio 
Highlands of Scotland, and smaller ones were produced by 
the hills of Cumbria and Wales. lu Ireland centres of 
disporsioii were formed by the north-west mountain ar<*.*i 
(Donegal), by the Coniieiiiar.a Mountains, and by the 
mountainous district of Uic south-west. Scandinavian ico 
appears to have spread out over the North Sea, reaching 
even to East Anglia, but the main mass passed out to tho 
north of Scotland. 

In North America there? are abundant evideuccs of an 
intense glaciation; the phenomena are most pronounced 
to the east, and decline on proceeding west, but reappciir 
on the Pacific coast. It is evident tlie succession of events 
was similar to that of the British Isles. In the soutluTii 
hemisphere, exclusive of the Antarctic continent, wliicli is 
enshrouded in ice, hut a comparatively small portion of 
land extends within the probable region of glaciation. 
Theso lands would he Patagonia, parts of Tasmania, and 
New Zealand ; in the latter we hnvo abundant evidcnct? of 
the fonner wide extension of the glaciers. 

An Arctic fauna and flora preceded this advancing ice 
sliect, and tho native, occupiers were compelled for a timo 
to migrate to more congenial climates, from whence, on 
tho amelioration of conditions, they returned towards their 
original habitat, while tho intruded denizens retreated to 
mure rigorous latitudes or ascended to higher altitudes. 
Tlio retrocession of the ico appears to have been inter- 
mittent, and similar conditions were probably introduced 
successively in different latitudes. In equatorial regions no 
glacial deposits occur, while in polar regions probably all 
tho superficial accumulations have more or less a glacial 
stamp. In intervening districts an intermingling of glacial 
and nonglacial deposits is found. These are veiy various 
both in structure and composition, local peculiarities being 
frequent, especially towards the lower limit of the former 
ice extension. Those accumulations are unlike ordinary 
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sedimentaiy strata in manj particulars, and their relative 
a^ cannot be ftriotly inferred from their superposition, 
nor can similar structural deposits in separated districts be 
cuiisidei'ed of precisely the same age. 

In the British Isles the glacial deposits have been 
separated into three main subdivisions, which Sir A. C. 
Kamsay sums up as follows: — “On the whole, also, it 
would appear that tlie complete glacial deposits of thes 
cast of England consist of lower and upper boulder 
clays, between which there lie stratified sands and gravels 
containing sea shells, and that those strata were deposited 
in the sea during a temporary intermission of the cold 
of u glacial epoch. Shells, sometimes fragmentary and 
somoliines entire, are also found plentifully enough in 
the houldcr clays of Ilolderncss and elsewhere.” 

These subdivisions arc in a great measure structural; 
locally they are not uiicoiniiioiily well mai*ked, altliough 
not recognizable in all districts, especially on advancing 
north and in monntamous regions. The various members 
are best developed in East Anglia. 

Luwnr Glacial lieds^ or Lower Houldcr Clay, attain 
a maximum thickness of 200 feet. It is a still* clay, con- 
taining angular and subaiigular stones and pebbles, btMug 
Tnoi*e gravelly towards its base when resting on hard ruck. 
Tlirough this mass theie are small patches of acpieous 
deposits, such as sands, gravels, ^o., horizontally or obliquely 
stratified, and often showing much false beilding, indicative 
of varying currents. 

Middle Glacial Bedx^ or IVlidJlc Drift, consist chiefly 
of sands, gravels, silts, &c., with scams of boulder elay 
and brick earth ; they difl’er mueli in thickness, the maxi- 
mum being about 70 feet. Those pecnliar long winding 
gravelly ridges, known as eskers in Ireland, knmea in 
Scotland, and possibly tbo omr of Sweden, most probably 
belong to this series. 8ee Eskicu. 

Upper Glacial Bed$^ or Uj)per Boulder Olay, arc for 
the must part very local dcqiosits. Besides the deposit of 
boulder clay, the phenomena of local glaciation may be 
referred to this period, where from elevated districts tlie 
remnants of the glaciers wore the last to disappear, and at 
tbo close of which much of the accessory pljeiiomcna wero 
uncovered, the moraines abandoned, and the drums and 
drumliiis moulded. See Boijldek Oi.ay. 

Eossil organic remains are not abundant in glacial 
deposits. Those that do occur belong mostly 1<» species 
of shells still living in British or adjacent seas ; most are, 
however, now of rare occurrence, being met chiefly towjirds 
the north of the British Isles, or about Norway, Greenland, 
or Spitzbergen. Thus Peaten istandicus is now confined 
to Arctic seas; Astarte elliptica occurs ofi* the Scotch 
coast ; and Fusus fabricii, found in the Irish drifts, is an 
Arctic species* Other shells aro Natica Grcenlandiea, 
Fusus scalarijbrmicy Scalaria GnBulandUia^ Cemoria 
Noachina, The species Cyrena Jiuminalis^ a river shell, 
is now confined to the Nile and other African strums. 
Some of tliese shells have been found in the drifts on some 
high districts, as Mool Tryfaen in North Wales, at uii 
elevation of 1350 feet; in Cheshire, at 1200 feet; in Scot- 
land, at 524 feet ; and in the Dublin Mountains, Ireland, 
at a height of 1200 feet. 

In the mammalian remains there is a peculiar admixture 
of nortbom and southern fannas. Thus we find that the 
hairy mammoth (Elephas lirimigeniud) extended Into 
Italy ; the reindeer (fiervus tarandui) to Switzerland ; the 
musk sheep (Oviboa moachMtua) and Arctic fox {Cania 
lagopua') to tlie Pyrenees, and the glutton (Gulo luactM) 
to Auvergno. Associated with these are the remains of the 
lemming (Myodos), porcupine (Hystrix), leopard (Felia 
leopardu^y African lynx {Felia caracal)^ lion, cave 
hynna {Myoma aj^elesa), African elephant, hippopotamus, 
and rhinoceros. 

There appeal's to be no direct evidence of the presence 


of man in Britain either before or during the glacial perioa;. 
he probably had tenanted other parts of the globe, but 
being naturally a naked animal it is to bo supposed he 
originated in some warmer climate and migrated north- 
ward subsequently. 

Throughout the boulder clay there are indications of 
temporary retirements of the ice and of the probable 
amelioration of cUinate with the institution of warmer 
interglacial periods. The phenomena relied on to support 
this aro, the layers of peat, sand, gravel, and fine clay^ 
formed on different horizons, and the admixture of tropi- 
cal and Arctic faunas. Of these Sir A. C. Bamsay says ; — 
“Tt was for some time the fashion to attribute occur- 
rence in such superficial do])osits of what may bo called 
conjUcting faunaa^ to the annual changes of summer and 
winter tcuiperatnrcs. In this way it was attempted to 
account for the presence of lions, hymiins, hippopotami, &c., 
in strata BUp])osed to be precisely of tlie same age with 
those flint contain tlio bones of reindeer, mammoths, musk 
sheep {Ooihoa mosckatus\ and white bears. When the 
glaciers and the cold dt'clincd In sutumcr, and the ice dis- 
appeared from the rivers, then the hippopotami made a raid 
to the north, accompanied by lions and hyienas, and when 
the winter cold retin*ncd they retreated further south, leav- 
ing such snowy land as there was in exclusive possession 
of white bem-s, musk sheep, reindeer, and perhaps hairy 
innnnriotliK with .a warm eoat of wool beneath the long 
hair. Hut with thu advance of research interglacial epi- 
sodes began ti» be established, when, in the language of 
Mr. James Geikii*, there took place ‘ a great recession of the 
confluent glaciers consequent upon a change of climate.' ” 

Subsequently the land underwent such depression as 
converted the British Isles into an ai'chipelago. From the 
binall patches of land wliich appeared above the ocean, 
numerous small glaciers gave birth to icebergs, which on 
melting distributed their freight of debris over the floor of 
the ocean. At this time mucli of the sands and gravels of 
the middle drift series wero formed, mostly from lamlder 
clay, by the action of the waves, "rbo cskers, kames, and 
osar wero also formed ut tliis time, probably in wide shallow 
seas with conflicting currents. The amountof depression must 
h.avo been very gri*at, judging from the altitudes at which 
marine sliells are found; but it is diflicult to coUceive 
sMcli nil unstable crust to the earth as would be indicated 
by sucli suddiMi alterations in the relative level of sea and 
land within comparatively short jH'riods. 

Much of the gnii'cls found in gl.'ici.al deposits were pro- 
bably produced by infraglacial streams, or in such places 
ns whore the glacier terminated iu the sea ; there, as tlio 
ice became buoyed up by the water, the waves and currents 
acting on tlio transported debris would remove the finest 
])t)rtion8, and by abrading the anguhir fragments produce 
sands and rounded gravels. In North America there appears 
to have been a pluvial peritd, in which there were great 
downpours of rain, with swollen and tumultuous rivers. 

On the re-elevation of the laud severe conditions again 
set in to a partial extent, hut the glaciers were smaller 
and more local, bring mostly confined to high mountain 
gi’oups, which thus underwent u second glaciation. Pre- 
vious accumulations were then disturbed and rearranged by 
these local glacicns and rivers. A gradual amelioratioD of 
climate ensued, local glaciers shrank and finally disap- 
peared, tlio present comlitious of things being thus insti- 
tuted. This succession of events is thus described by 
Sir A. C. Ramsay when describing the glaciers of North 
^Vales:— 

“ I shall take the Pass of Llanberis os on example, for 
there we have all the ordiuaiy proofs of the valley having been 
filled with glacier ice. First, then, during and after tlie 
time of tlie great ice-sheet, the country to a great extent 
sank below tho water, and drift was deposited, and must 
more or less have filled many of the deep narrow valleys of 
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WaleSf and which atill remains in part in some of the 
broader expanses of the conntiy. When the land was rising 
again, the glaciers gradually increased in size, although 
they never reached the immense magnitude which they 
attained at the earlier portion of the icy epoch. Still 
they became so large that such a valley as the Pass of 
Llauberis was a second time occupied by ice, which, witliout 
invading Anglcsca, spread itself into the lowlands beyond, 
and the result was that the glacier ploughed out the 
drift and loose rubbish that more or less cumbered the 
valley. Other cases, such as those of Nant-iTrancon and 
Aber, could easily be given. By degrees, however, as we 
approach nearer our own days, the climate slowly amelior- 
ated, and the glaciers began to decline, till, becoming less and 
less, here and there as they died away they left llieir terminal 
and lateral moraines, still in some cases as well defined as 
moraines in lands where glaciers now exist.'’ 

The ice age or glacial period was a remarkable episode 
in geological history, and it is most difficult to determine 
whether or not analogous phenomena have occurred in 
previous geological times. Glacial records are liable to be 
cither entirely effaced by denuding agents or so altered as 
to be rendered unrecognizable. Nevertheless, on more than 
one horizon of the geological record beds occur that are 
considered to be characteristically glacial. Thus beds of 
Miocene age bear this stamp near Turin, although equiva- 
lent strata in the Alps and Carpathians contain subtropical 
organic remains. Peculiar conglomerates and^ breccias also 
occur in the Eocene, while in the Chalk erratic pebbles arc 
found, almost the only conceivable transporting agency for 
which is floating ice, and Sir A. C. Kainsay maintains that 
some of the beds in both the Permian and Old Red Sand- 
stone formations are of glacial origin. 

The Circumstances likely to alter the Climate of the 
Earth , — ^The probable cause of the peculiar conditions that 
brought about a glacial climate has given rise to numerous 
theories. Some of these wc can only briefly gl:incc at. 

Any inquiry into the cause of the glacial climate is 
inseparably connected with a consideration of the climatic 
changes during past geological lime. There is now little 
doubt that these have varied immensely ; hut were it not 
for the records left of the glacial period, it would appear 
that climates in past time were mucli more genial than of 
late, for there are evidences of tropical and subtropical con- 
ditions, even in high latitudes, ns recently ns Miocene limes. 

To examine the subject of geological climates, even 
Bupcrflcially, wouid require more space than can be here 
allotted to it; but details may be obtained in Croll’s “Cli- 
mate and Time,” Geikie’s “ Great Ice Ag(?,” or Wallace’s 
“Island life.” 

Among the theories advanced, some arc dependent on 
alteration in terrestrial conditions, others arc based on 
astronomical causes. In either case much ingenuity is 
required to propound a theory that will account for several 
of the phenomena preserved from glacial times, and which 
are often apparently quite discordant. The occurrence of 
marine shells at high elevations affords evidence of great 
alterations in the relative level of land and sea during 
comparatively ]*ecent times; and the intermingling of 
faunas is indicative of great changes of temperature within 
comparatively short periods. 

Alterations of conditions that might bo supposed to 
produce changes of climate may bo either terrestrial or 
extra-terrestrial. 

Terrestrial changes might be due either to changes in 
the position of the earth’s axis of rotation within the body 
of the earth, or to changes in the geography of the earth. 

^ Extra-terrestnal causes might be due cither to altera- 
tions in the amount of extraneous heat, to alterations in the 
obliquity of the ecliptic, to alterations in the form of the 
earth’s orbit, or to alterations in other circumstances of 
the earth’s orbit. 


(а) A change in the geographical position of the polea 
apparently offers an easy solution to the pmiblem of climatic 
change ; as for such a state of things as prevailed over the 
British Isles during glacial times we might imagine one of 
the poles transferred to their vicinity. The po][ps may 
cliangc their position in the body of the earth to some 
extent, but their greatest possible wanderings would bo 
quite inadequate to produce a glacial period. Mr. G. IT. 
Darwin has shown that since the earth became practically 
solid there has only been a slight possibility of the poles 
becoming sliifted in the body of the earth ; even enormous 
changes in the distribution of land and water would effect 
but a slight polar displacement. Allowing the permanency 
of oceans and continents, these changes become impossible. 
The maximum change of polar position that would be prO' 
duced by the formation of the Pacific depression would not 
amount to three degrees of latitude, or 210 miles ; while 
the elevation of the Europe-Asla area since early Tertiary 
times could not have altered the position of the axis one 
degree, or moved the poles 70 miles. 

Such a supposition us the sliding of the earth's crust 
around its nucleus, to any extent that would appreciably 
affect the present question, is only a sjteculaiion, against 
which there are strong objections. 

(б) Changes »» t/tc geography of the earth were for- 
merly oonsidcred as sufficient Oiuse for glacial climates. 
It was then considered that by massing the land areas in 
the tropics, the rest of the globe being covered by seas, 
severe climates would be done away with ; while by suj)- 
jiosing laud surfaces confined to the poles, they woubl 
be subjected to very rigorous climates, and even in equa- 
torial regions comparative coolness would prevail. These 
suppositions were merely hypothetical, and it appears very 
doubtful if the proposed distribution of land and sea would 
have the effect anticipated. Besides, wo have good reason 
for considering that the position and general form of our 
oceans and cemtinents were sketched out at a very eai'ly 
date in the earth’s history. 

(c) An alteration m the amount of extraneoua heat 
received by the earth might be produced by an alteration 
in the amount of either star or sun heat. 

(1) Any variation in the amount of star luuit could only 
be produced by the solar system passing within such a 
distance of some hotter or colder star that it could he in- 
fiaenced by its radiation. The so-called temperature of 
space cannot bo much above absolute zero — i,e. 400° below 
Fahrenheit’s zero; star heat is tlie only possible source to 
prevent its falling to absolute zero. If the solar system had 
passed near cither a large hot or cold body, perturbations 
should have been produced in the planets that would bo 
still noticeable. 

(2) Variation in sun beat requires the sun being a 
variable star. There are good reasons for believing that he 
has been gradually cooling, and it is not unlikely be has 
been subject to cold fits. The opponents to this theory 
argue that a decrease of sun heat, by checking evaporation, 
would militate against the formation of large snow-fields, 
and therefore of glaciers, while an increase of sun heat 
would render a lai‘ge portion of the earth altogether un- 
inhabitable. 

(cl) As to variations in the obliquity of the ecliptic to 
the piano of the equator. At present this obliquity is about 
23° 27'; that is to say, the axis is inclined to the plane of 
the orbit at about 60° 88'. In conjunction with the re- 
volution of the earth round the sun, this indination pro- 
duces the phenomena of the seasons. A decrease in the 
inclination would rendj^ opposite seasons less different, 
while an increase of obliquity would produce greater ex- 
tremes by slanting over the poles so as to receive the sun’s 
rays more directly at one side and more obliquely at ^e 
opposite side of the orbit The variation, however, in the 
obliquity of the ecliptic (we are neglecting those minute 
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variations due to nutation, &c.) is very limited (tbo inclina- 
tion varying only from 24® 86' 68" to 21® 68' 86"), but 
even this possiffie change would sensibly alter the amount 
of heat received at the poles. This cause, however, acting 
alone, appears quite incapable of producing a glacial dimate. 

(e) An alteration of the form of the earth's orbit has 
been appealed to as the cause, directly or indirectly, of past 
variations in geological climates. As this agency has been 
received with more favour by scientific men than any of 
the preceding, the theories in connection with it demand 
more than casual mention. 

The orbit of the earth is an ellipse, the sun occupying 
one of the foci: by slow secular variation the eccentricity 
of this orbit constantly varies, the orbit becoming either 
more nearly circular than at present or more ovate. The 
eccentricity of the orbit is now about one-sixtioth, but it 
may have been five times as much, or one-twelfth. 

An alteration in the form of the earth's orbit will alTect 
the amount of heat nuieived from the sun in a year by 
the earth as a whole in the following manner: the axis 
major of the earth's orbit being constant, the amount 
of heat received by tho earth in one year from the sun is 
inversely proportional to the area of the earth s orbit, and 
therefore to the axis minor of that orbit. However, tho 
difTorence in temperature between maximum and present 
eccentricity would not amount t<» more than !§** Fahr. 

(f) An alteration of other conditions of the earth's 
orbit. While passing through that portion of the orbit 
in proximity to the focus occupied by the sun, the earth is 
said to be in perihelion f when passing through tho por- 
tion most remote, it is said to be in apheMon, As tho 
amount of heat received by any body in a given time vai-ies 
inversely as tho square of its distanco from tho source, it 
follows that the amount received by the earth in a given 
time during perihelion must be far larger than that received 
in the same time during aphelion, other conditions being 
alike. But the total amount received while describing a 
given angle near perihelion and near aphelion is the same, 
owing to tho more rapid transit of the earth when itl 
proximity to the sun. 

The seasons being produced by the earth traversing its 
orbit with the axis of rotation inclined to tho plane of that 
orbit, opposite poles being presented towards the sun at 
opposite portions of the orbit, it follows that that licmi- 
sphero whose winter ocenrs in perihelion has the seasons 
moderated, while the opposite hemisphere, wdiose winter is 
in ax)helion, has them intensified. Under existing conditions 
the eccentridty of the earth's orbit is ouc-sixtieth : the axis 
of rotation is inclined at about 66} degrees to tho piano of 
the orbit. Summer, in tho northern hemisphere, occurs while 
the earth is in aphelion ; that is, in the height of summer 
the earth is most removed from tho sun, but tlie north pole 
being bent over towards the sun receives his rays more 
directly, the axis of rotation making with the lino joining 
the sun and earth an angle of 66® 33'. This hemisphere 
b therefore subjected to moderated seasons, the southern 
being subject to intensifiod seasons. 

These conditions have not always prevailed. Tho at- 
traction of the moon and of the sun on the spheroidal 
body of the earth tends always to pull the axis of 
rotation aside, so that at the end of each annual revo- 
lution its position is not parallel to what it was at the 
commencement This produces a constant change In 
the position of the line of solstices (and in the line of 
equinoxes at right angles thereto). This movement (pre- 
cession) takes place in the same direction as the hands of 
a watek, which is opposite to that of the earth round its 
orbit The line of Bolstices gets rigli round in about 26,000 
years; but the line of apsides, or the line joining perihelion 
and aphdion, has a revolution in the reverse direction to 
this movement, which is complete in about 110,000 years. 
It is of course only during the coincidence of the line of 
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solstices and line of apsides that the summer and winter 
seasons occur iu perihelion or in aphelion. But the two 
movements, the precession of the equinoxes and the revo» 
lution of ihe apsides, being in opposite directions, complete 
a cycle of about 21,000 years, at tho beginning and termi- 
nation of which tbo line of solstices and line of apsides are 
parallel. Duiing the cycle the seasons will of course be 
changed also; thus as our winter occurs now at perihelion, 
10,600 years hence conditions will be reversed, and it will 
take place during aphelion, and at the completion of the 
cycle (21,000 years) it will have returned to its present 
arrangement. 

During high eccentricity the difference in the relative 
intensity of the seasons on opposite hemispheres must 
have been largely increased. This, combined with a 
maximum of obliquity of tho ecliptic, is considered to 
have caused physical actions to combine and induce a 
glacial climate. But as the equinoxes revolved several 
times during tlie last period of high eccentricity, alter- 
nate glaciations of the northern and southern hemispheres 
wore produced every 10,600 years. These were more or 
less severe in proportion ns the eccentricity was greater 
or less during the wintcr-iii -aphelion period of either 
hemisphere. 

To these alternating conditions Dr. Croll ascribes the 
apparently anomalous mixture of fannas, and writes of 
tlie interglacial periods as follows; — “When our hemi- 
sphere is under glaciation the other is enjoying a warm 
and equable climate. But, owing to the precession of the 
equinoxes, the condition of things on the two hemispheres 
must be reversed every 10,000 years or so. When the 
solstice passes the aphelion, a contrary process commences; 
the snow and ice gradually begin to diminish on the cold 
licmisphcre, and to make their appearance on the other 
hemisphere. I’ho glaciated hemisphere turns by degrees 
wanner and the warm hemisphere colder, and this con- 
tinues to go on for a period of 10,000 or 12,000 years, 
until the winter solstice reaches the perihelion. By this 
time the conditions of the two hemispheres have been 
reversed; the formerly glaciated hemisphere has now 
become the warm one, and the warm hemisphere tho 
glaciated. The transference of the ice from the one 
Jienilsplicrc to the other continues as long as the eccen- 
tricity remains nt a high value. It is probable that during 
the wunn interglacial periods, Greenland and the Arctic 
regions would bo comparatively free from snow and ice, 
and enjoying a temperate and equable climate." 

During the long inclement aphelion-winter snow would 
probably accumulate to such an extent that the short 
though hot peribelioia^summcr would be quite incapable of 
melting it. The beat of the sun would be largely expended 
in melting the snow, and by a large proportion of its 
rays being reflected back from tho surface of snow and 
ice, instead of being absorbed or converted into radiant 
heat. The low temperature Urns induced in the lower 
atmosphere would, by the condensation of aqueous vapour, 
produce mists and fogs, which would still further reduce 
the temperature by cutting off tho sun's rays. 

Oceanic currents have a remarkable ellect on the climate 
of the globe. The great currents of the ocean are con- 
sidered to be largely due to the action of air currents or 
trade winds (as well as to differences in temperature of the 
water itself). This circulation of the atmosphere is pro- 
duced by the difference in temperature between equatorial 
and polar regions. In the torrid zone the heated idr 
ascends and flows towards tlie poles, where it beoomra 
cooled and deprived of its moisture. This cold arid air 
returns towards the equator impiu^g on the oceans. 
The most energetic atmospheric currents flow to and from 
tliat pole whose temperature differs most from equatorial 
regions. During tbe glacial period, wbeh the temperature 
of the north polar regions was mu<^ lower than now, it is 
21 
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probable that tbe air cnirents were intensified, and that to alter the efFect altogether. Mr. Wallace is a worro 
the Bouthward-fiowing air current invaded the soutbcrn advocate of the permanency of continents, and considers 
hemisphere; if so, it would push the main westward equa~ that the northern hemisphere has always etposed a greater 
torial ocean current of the Atlantic, which originates the area of land, the southern hemisphere being a water hemi- 
Qulf Stream, further south ; if it wore of sufficient force sphere ; from the peculiar distribution of land and water 
to defiect tliis current south of the most eastward pro- the north hemisphere has always been much warmer than 
jection of South America, Cape San Roque, tlion the current tlio south, and that into it the great equatorial currents of 
would flow into the southern hemisphere, and the North the ocean have always set. Now, the great continental 
Atlantic being deprived of such a l^ge volume of heated areas being permanent in position, although gradually but 
water, its adjoining shores would be considerably lowered intermittently increasing in extent, it follows that the 
in temperature. ocean channels may have become more confined or alto- 

Thoro can be little doubt that high eccentricity would gether blocked. In this way the supply of equatorial worm 
tend to produce climatic extremes in that hemisphere water may have become limited or altogether stopped, and 
where the winter occurred in aphelion, and that, under the wliat in past time had been capable of modifying, or per- 
present constitution of things, with a combination of the haps even neutralizing the effect of high eccentricity in the 
preceding physical agencies, Arctic conditions would extend northern hemisphere, liad become so curtailed us to be quite 
to lower latitudes. ineffectual when the astronomical causes which instituted 

The glacial deposits being of a very limited thickness the ice age set in, and therefore rigorous conditions, such 
when compared with formations of ordinaiy sedimentary as had not previously prevailed in the north, were felt, 
ori^n, and being mostly accumulated on land-surfaces, The preceding is a brief sketch of present opinions on 
they would be subjected to tbe denuding forces, and either the glacial climate ; until the geological record is more 
removed altogether, or so rcai*raiiged and altered as to be fully explored throughout the world a theory accounting 
altogether unrecognizable as of peculiar origin. Yet the for phenomena in more detail cannot be expected. ^ 
geological record preserved in north polar regions is uii- ICB PLANT (Mexemhryanthiimum cryBtallinum)^ a 
doubtedly that of a much more genial climate than any- garden plant which derives its name from the numerous 
thing at present known there, or even existing in much wateiy vesicles, forming crystalline spots, like specks of 
lower latitudes, so much so that many maintain that thci ice, that cover its lc>aves. It is a native of the Canary 
Arctic regions are in an abnormal condition, which was Islands, Greece, and the Capo of Good Hope, l^arge 
only instituted at the commencement of the icc age. quantities are burnt in the Canaries, and the ashes im- 

For these reasons, especially the absence of recurrent ported into Spain under the name of liar ilia Morachra, 
glacial evidence and the undoubtedly more genial climate The plant was introduced into English fiower gardens from 
in Arctic regions during past geological time, Mr. Wallace Greece in 1776. It is easily cultivated ; a light sandy 
considers high eccentricity, with the involved combination loam snits it best. 

of physical agencies, as inadequate to account for the vari- ICISBISRGS (fee, and German htrg^ a mountain) ai'e 
ous phenomena. He considers that the dislrihution of land immense mosses of ice rising to a great height above the 
and water during past time has so modified conditions as j level of the sea, presenting a singular variety in form and 
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appearance. They are masses broken off from glaciers, places in the Arctic regions. When pushed forward into 
or from barrier lines of ice-cliff, and owe their origin deep water, vast masses are lifted up by their inherent 
to the circumstance of glaciers being in a continual buoyancy, and, broken off at the landward end, are borne 
state of progress. Glaciers reach the sea-shore in many away by tbe winds, or on tides and currents, to parts of the 


ICELAND. 


323 


ICELAND. 


sea far removed from their place of formation; if into 1 
warmer regions^ th'07 gradually melt away and disappear; 
if met by a warm current and melted below, they betiomo 
top-heavy and perform a scries of somersaults; if arrested 
in shallow water, they tear up the bottom for a space, and 
then fall over, depositing, it may be, on the shore-line any 
blocks, stones, earth, or animals which may have been upon 
them. Tho polar bear and polar fox have thus been 
borne to far-distant shores. The transporting power of 
a largo iceberg is prodigious, and there seems no other way 
so plausible of accounting for some remarkable geological 
eiTccts— for instance, the vast masses of Scandinavian 
rocks, some larger than a good-sized cottage, which are 
found upon the plains of North Prussia. But unless hard 
rocks should happen to be entangled in the ice at tho 
base, such floating icebergs grinding along rocks on an 
ex])Osed shore would not have much power to polish or 
striate tho surface along which they passed. Owing to 
the expansion of w^ater w'hen freezing, and tho diflereneo 
in density between salt and fresh water, the usual relative 
density of sea-water to an iceberg is as 1 to *91674, and 
hence the volume of ice below water is about nine times 
that above tho surface. This is on tlic supposition of uni- 
formity of sliape, for if the breadth of base much exceeds 
that at the lop, the thickness below water will be much 
less than if the form was regular. It is chiefly by tho 
iiortli polar enrrent, which passes through the narrow sea 
tliat separates Greenland and Iceland and descends upon 
the shores of Labrador, and tlicnco to the south-east of 
the great Atlantic, that the ico-forined mountains of tho 
northern regions are bonfo to the sooth. Tho largest 
icebergs are, however, met with in the Southern Ocean; 
several have been ascertained to be from 800 to 1000 feet 
in height, and tlio largest are nearly 8 miles long. One was 
met with 20“ south of the Capo of Good Hope, between 
Marion and Bouvet Isles, which was 900 feet high, and 
therefore more than 9000 feet, or If mile in thickness. 
The masses of ice by which the ocean is thus traversed 
appear in a great variety of shapes, sometimes in the fonn 
spoken of, as iccherga; at others as vast sheets of ice, 
culled ice-jields; or smaller aggregations, known as ice-Jloes, 
Icebergs are sometimes so numerous that Dr. Scoresby 
counted 500 drifting along in lat. 60“ and 70“ N. Tho 
great distinction of icebergs from tho salt-water icc-flelds, 
independently of their shape, is that the former are fresh- 
water formations, which have their origin upon tho land, 
and are identical with the glaciers of the Alps and other 
mountain ranges. Those floating masses of ice are very 
dangerons to navigation. 

lOSLANB (ill Danish, ** an island ^ island In 
tho North Atlantic, belonging to Denmark, extends from 
63“ 24' to 66“ 88' N. lat., and from 18“ 80' to 24“ 80' 
W. Ion* Its area is about 40,000 square miles. Tho 
population, formerly 100,000, became greatly reduced by 
epidemic disease, but in 1880 it had risen to 72,488. The 
south coast is a^ost entirely unbroken, but the northern 
coasts ore deeply indented with flerds, which ore the 
estoaries of the rivers that flow from the interior. The 
island is crossed from east to west by rugged mountains, 
which ran neoiur to the south than to the north coast, the 
longer rivers flowing towards the north. From these 
ridges numerous offsets branch out, to terminate in high 
and steep promontories. Between these offsets, in the 
vicinity of the fiords, are fine valleys, in which the inhabit- 
ants have erected their dwellings; and many of the low 
mountains are covered with a coaiso grass, which affords 
summer pasture to their cattle. Jhe best inhabited spots 
are on or near the banks of the nords, whore factories are 
built for the purpose of trade and shipping. But the 
majority of the inhabitants live in detached cottages or 
farms, a certain number of which constitute a parish, 
having a church and an incumbent of the episcopal Lutheran 


communion. Tlie interior of the island is a dreary desert. 
It consists partly of snow mountains called JdkuUj many 
of which are also volcanoes, and partly of vast tracts 
covered with lava, scoriss, and volcanic sand. There are 
also several lakes, the largest of which, called Myvatn, is 
about 40 miles in circumference. The most extensive 
mass of icy mountains is that called Vatna J5kul, in tho 
south-east part of the island. This particular jOkul con- 
stituted a vast unexplored region of ice and snow into 
which the inhabitants in mudern times had never ventured, 
though in earlier centuries there was a way across the 
northern portion of it to the extreme eastern districts. The 
lifeless, pathless wilderness of snow was, however, explored 
in 1875, when a member of the British Alpine Club, Mr. 
W. L. Watts, successfully made his way across it and back. 

Tho climate is very variable — storms of extreme violence 
being frequent; in summer it is moist, and in winter the 
sky is dark and gloomy, but lighted up by hriUiaut displays 
of the aurora borealis. The south-west coasts, washed by 
a prolongation of tlie Gulf Stream, are much milder than 
the north, and generally free from ice. Tho temperature 
Is more elevated than iti any other country in the same 
latitude. 

Forests formerly abounded, but the island is now desti- 
tute of trees, except a few stunted scrvice-trces and birdies. 
Although the Gulf Stream and the polar currents occasion- 
ally float drift-wood to tho northern shores, the want of 
fuel is severely felt, and a line white turf Is used. A large 
portion of Iceland still remains unexplored ; and itsminer^ 
resources, if we except the large quantities of sulphur, are 
but slightly developed. There is still room for a brisk trade 
in coal, borax, copper, &c., which are abundant on the 
island. Besides these products, the fisheries of Iceland are 
most prolific ; and ultliUugh fish and its belongings form 
two-thirds of the total exports, it is believed that they 
tffer a promising field for the further employment of capital. 
Garden vegetables are cultivated, but no grain of any kind 
can bo raised. The most important domestic animal is 
tho sheep, which, with the- horse, ox, pig, and dog, was 
introduced from Norway during the last century. It is 
estimated that there are about 700,000 sheep, 25,000 head 
of cattle, and 32,000 ponies on the island. Large numbers 
of tho ponies have been imported into Leith, and are much 
used in the Black Country of Staflbrdsliiro. The polar bear 
is sometimes cast on the shores from the porthem ice-fields. 
Birds ore numerous ; and several kinds of fish — < more 
particularly cod — are abundant on all the coasts. The 
commerce chiefly consists of tho exchange of wool, butter, 
skins, ilsh, and oil for European manufactures. Trade in 
Iceland is conducted entirely by barter, there being almost 
no money in circulation. The merchants supply tho far- 
mers and fishermen with foreign goods, and receive in 
return wool, mutton, fish, oil, &c. ; bnt as these products 
are only avmlahlo in their respective seasons, the merchant 
is obliged to give long credits, accounts, as a rule, being 
only made up once a year. Tho moss of the people, 
especially the fishing population, live fully up to their 
means in gf>od years, and a failure of the fishing or the 
hay han^st, or any similar misfortune, loaves them with- 
out tho means of meeting their debts to tho merchants. 
The latter in such cases prefer to make further advances 
to their customers, in the hope that succeeding good sea- 
sons may enable them to pay off their debts, rather than 
inenr the total loss whicli would result from withdrawing 
all assistance from tho debtor, who would in consequence 
be reduced to absolute pauperism. Tho effect is that the 
majority of tho people are always deep in debt to the 
merchants. 

Tho only moans of transport is by paok-horses, and in 
winter on sledges. The Icelanders are attached to their 
country and hospitable to strangers. There is only one 
advanced school, the college at Boikiavik, with a president, 
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eight profeHsors, and from eighty to a Imndrad students; 
isoveral elementary schools have been started, and domestic 
education is general. The people are intelligent, being uni- 
versally educated to the extent of reading and writing, 
lleikiavik is the only town, but there are upwards of twenty 
trading villages, mostly on the coasta From thirty to forty 
vessels sail annually from Denmark to Iceland. Formerly 
the trade was a government monopoly, but it is now open. 

There are numerous boiling springs, such as the geysers, 
which throw up, at periodical intervals, columns of boiling 
water to the height of 200 feet; the Itcykinm and the 
sulphur springs of Krisuvik are near the south-west coast; 
those of Reikiadal in the west district, and those of Keild- 
ahwerf and Krabla in the north. There arc also bogs 
of boiling mud, craters of volcanoes now quiescent, and 
columns of dense smoko and steam issuing from many 
spots. The whole island appears to be <jf v<ilcanic forma- 
tion, and there are still numerous volcanoes in full activity ; 
among which are Uecla (5210 feet high), Orafa Jiikul 
(C42G feet), and Snaefells (59G5 feet). The most destruc- 


tive eruptions on record wore those of 1294, 1841, 1686, 
1698, 1788; the eruption of Mount Hecla^^nd September, 
1845, to Gth April, 1846 ; and that of 1875 (Easter Mon- 
day), when one of the craters of the JOkul burst into an 
eruption of appalling and devastating violence. 

The inhabitants are the genuine descendants of the old 
Scandinavians or Norsemen; they are rather a small race, 
with a florid complexion, flaxen hair, and an open frank 
countenance. The women are said to be more inclined to 
corpulence than the men. Scurvy and elephantiasis were 
formerly common, owing to the sameness and poor descrip- 
tion of the food, and to the crowded and ill-ventilated 
dwellings, which are generally of the very humblest de- 
scription, built of or pieces of lava, the crevices 
stnflcd with inoss, and the roof formed of turf. The 
knitting of stockings and gloves is almost the only indns- 
trial occupation. 

Language , — Icelandic is the most antique of living 
Germanic dialects. In the great family of Indo-Qermanic 
tongues, to which onr own speech belongs, the Scandinavian 
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division of the German branch consists of Danish, Swedish, 
Norse, and leelandia Tlie latter goes back to the eleventh 
and twelfth centuries in its written literature, and to the 
sixth or seventh in its traditional songs, &c., and all this 
ancient literature is in stylo and content older than any- 
thing in German proper in any gf its forms. Brief inscrip- 
tions in Bnnic characters on monuments, &c., still exist, of 
a date as early as the second or third centuiy. Roman 
letters were introduced a.d. 1000, when Iceland was con- 
verted to Christianity. The value of Icelandic, because 
of this hoar antiquity, is simply incalculable to the com- 
parative pbilologer. Many are the puzzles in English de- 
rivative which a knowledge of Icelandic readily unlocks. 
Take for example the verb to he (and it may be here 
vemarked that ^e vast importance of the verb has endued 
it with greater tenacity of ancient forms than any other 
part of speech); ow, or<, ts, are^ are^ are, have no rela- 
tion to the modem German hin, hist, ist, sind, sind, eindj 


with the one exception iit for isU But with this same 
exception (n Teutonic importation) our Englirii verb is 
closely parallel with the Icelandic. The latter mns thus — 
em, ert (er), erm.%, truth, era. So og^ the infinitive 
to he, how does tills correspond with the German aegn, 
the Latin esse, the Greek efnatf Icelandic helps us with 
hua, to build, that is, to cause to be, and we at once per- 
ceive tlie affinity with Greek phud, 1 grow (/no, if the 
Greeks had had an/), and the Latin /ai, I was. 

So stationary has Icelandic remained, in regard to its 
development, that while our Elizabethan writers are diffi- 
cult to ns and Chaucer is unreadable to many people, the 
Icelander of to-day finds no difficulty with his sagas of 
1000 years ago. The chief method of verse employed in 
those old poems is Alt.itsbation, which is elsewhere 
described in tills work. The great riohes of ancient Scan- 
dinavian religion and speech are contained in the Eddas, 
in the VOlundar-gnida ** or Norse Nibelnng's song 
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(Nibelunobn-ued), far more ancient tlian the antique | 
German epic <fi{ that name, and the splendid ** Heims- j 
kringla,” collected early in the thirteenth century by Snorro 
Sturleson, containing &e old sagas on the early annals of 
Norway, &c. 

HUtory, — Though probably discovered by the Iiish in 
800, the first colonists of Iceland were Norwegians, who 
fled in the year 874 from the dominion of Harbld Harfager, 
tyrant of Norway. They established a republican govern- 
ment, appointed magistrates, and bad their annual Althing, 
or national assembly, which was held at Thiiigvalla, in the 
south part of the island. Icelandic literature began to bo 
cultivated immediately after the introduction of writing in 
1057. Iceland fell nndor the yoke of Norway in 1264, 
auid when tliat country became subject to Denmark in 
1380 it shared its fate. It was not, however, transferred 
with it to Sweden in 1814, but coutiiinod under Denmark. 
The Icelanders are generally good sailors, and it is now 
indisputably proved that they not only discovered Green- 
land, but also America, which ilioy called Vineland, early 
ill the tenth century. Christianity was not established in 
tlio island till 1000. The Protestant form of worship 
bccaino general about 1550. In the seventeenth century 
the island suffered much from the ravages of the Algerine 
})iratos, who carried away many of tin; inhabitants to 
slaveiy, and its population has on several occasions been 
decimated by famine and disease. 

In 1874, on the occasion of the millennial jubilee of the 
island's colonization, the King of Denmark visited Iceland, 
and conferred upon his subjects there a new and very 
liberal constitution, most of its articles being moulded upon 
the Danish charter of 1840, one of the freest in Europe. 
It conceded to Iceland, in all matters concerning the 
island, its own and independent legislation and administra- 
tion, superintended by an assembly — the Althing — con- 
sisting of thirty-six members, thirty elected by popular 
suffrage and six nominated by the king. It put at the 
head of the country's affairs a minister named by the king 
and residing at Copenhagen, but responsible to tho Althing, 
and exorcising his functions through a local governor 
residing in Relkiavik. It also fully guaranteed the inde- 
pendeiico of the tribunals, individual freedom, liberty of 
faith, of the press, of public meeting, the inviolability of 
property, tho self-government of the municipalities, and 
the equality of all citizens before the law. After the 
great calamity of 1875 very generous efforts were made 
for tho relief of the distressed islanders, not only in Den- 
mark, but in the city of London, where a fund was opened 
on their account. 

Witliin the last century literature has been much culti- 
vated by the Icdanders ; and tho language and literature 
of Iceland have begun to attract attention among tho 
scholars of Denmark, Germany, and England. Three 
newspapers are published at Reikiavik, and Icelandic 
books are also printed. 

Baikiavik (reek-town), the capital, contains about 2500 
resident inhabitants, and is built on tjie south side of an 
inlet of the Faxo Fiord, on the south-west coast of tho 
island. It consists of two streets, and oontiuns the chief 
buildings of the island. The honses, with a few excep- 
tions, are simply small wooden dwellings, one storey high, 
and coated with tar, with whidb white painted sasli win- 
dows contrast strongly. The town has an observatoiy and 
library, is the seat of tlie Icelandic Society and a bishop's 
see. To the south-west is tho peninsula of Alftaness, 
haying a church and a number of pretty cottages. In the 
northern district there is a kind of town or village, called 
Eyafiordnr, and a factory, called Hnsavlk, on the Skial- 
fianda Fiord, from which sulphur from the neighbouring 
mines is sMpped. Other factories aie scattered about the 
coa st, esp ecially in west. 
lOSLAMB MOBS. See Getrabia Islakdxca. 


XCliLAMB SPAXt is tbo name applied to the clear 
ransparent variety uf Calcitk. It is a pure carbonate 
of lime (OaOO.*j)y and cleaves in perfect rhombohedrons. 
It shows double refraction in a very marked degree, and as 
both rays in double refraction are polarized it is thereforo 
much used in optical experiments where polarized light is 
required. The most usual form in which it is employed is 
Nigol's Puism. The mineral has derived its name from 
is being first obtmned in Iceland, where the best speci- 
mens have been procured. 

ICB'NI or BCBNB (if we arc to take their own spell- 
ing on their coins, were an ancient British people for 
ever rendered famous to ns by the heroism of their queen, 
Boadicea. They were Gaulish in origin, invaders of some 
unknown time; and they held the territory just to tho 
north of the Trinobantes (Middlesex and Essex), in the 
broad peninsula which fronted tho North Sea and tho 
AVash, and was cut off in every other direction by tidal 
narshes and tho great impassable Fens — in fact. East 
Anglia. Their chief town was Venta Iccnorum, about 
3 miles from Norwich. West of them lay the midland 
Gauls of Britain, tho Gatyeuchlanians. Boadicea, in tho 
noble verso of Tennyson, calls on these various nations for 
rengcance : — 

Ilear^Icenian, Catyouchlanian ! hoar, Coritanian, Trinobant!” 

About the year 50 Southern Britain began to take the fonn 
f a Roman province, and several of tho tribes, the Iceni 
loading thc*m, revolted in a wild endeavour to free Ihem- 
lelves from the fast closing toils. They were suhdnod by 
Ostorius Scapula, acting under Vespsisian and Titus (the 
future emperors), but were kindly though firmly treated, 
aud were permitted, upon their total submission, to retain 
their nominal freedom under a king whoso private wealth 
scorned a good guarantee for peace. But a very few years 
saw this good govcniment interrupted, and the tyranny of 
wil governors began which resulted in the grand revolt of 
Boatiicea, as told elsewhere. 

XCH DXBN (Gcr., I serve), the motto of the Prince 
of Wales, which was originally adopted by Edward tho 
Block Prince, after the battle of Crecy, in proof of his 
obedience to bis father, Edward III., and has been con- 
tinued down to the present time. The motto was dis- 
covered under the plume of ostrich feathers worn in the 
helmet of the King of Bohemia, who was slain in the battle. 

XCHNXU'MON (Horpostes) is a genus of small car- 
nivorous mammals belonging to the family Viverridje. 
The ichneumons are weasel-like in form, the body being 
elongated and tho limbs short. The feet have five toes, 
and arc armed with huge compressed, incurved, and slightly 
retractile claws. There are thirty-six or forty teeth — 
twelve incisors, four canine.s, eight molars, and twelve or 
sixteen premolars. The body is covered with long rigid 
hairs, more or less ringed with alternating shades of dark 
and light tints. Tbo tail is long. 

Tho Egyptian Ichneumon {fferpestea ichneumon) was 
celebrated by tho ancients for its destructiveness among 
snakes aud other reptiles, and many exaggerated accounts 
relative to its darting into the crocodile's mouth and tear- 
ing tbo monster's entrails were received as truth. It was 
one of the sacred animals of the Egyptians, and was occa- 
sionally kept tame. It is a bold and familiar animal, 
preying upon snakes, crocodiles' eggs, rats aud mice, 
poultry and other birds — much resembling, in fact, a pole- 
cat in its manners. By the foreign residents in Egypt it 
is called “ Pharaoh's rat." It is easily domesticated. In 
size it exceeds a common cat. The fur has a peculiar dark 
tawny-gray aspect, resulting from the circomstanoe that 
the individual hairs are coloured with alternating rings of 
chestnut-brown and yellow. The muzzle and feet have a 
deep reddish-brown tinge. The tail is long, thick, and 
busby at the root. 
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The Indian Ichneumon or Mungoos (JIcTpe$i6s griseus) 
is a smaller species, about 1(> inches in length, of a tawny 
yellowish-gray colonr. The mnngoos is celebrated for 
attacking venomous serpents, and is said to have recourse 
to various plants as an antidote when bitten. This latter 
statement is now disproved, for it appears that the mun- 
goos owes its Immunity from tlio sei-pont's deadly fangs 
solely to its agility and adroitness in attack. Serpents are 
said to stand in great awe of their foe, and to invariably 
try to escape its attach ; when evasion is impossible, the 
serpent strikes repeatedly at the little mammal, who dodges 
the blows till he sees his opportmiity, ** when like lightning 
ho rushes in, and seizes the snake with his teeth by the 
back of the neck, close to the head, shaking him as a ter- 
rier does a rat.'* These tactics are ropcated until the snake 
is killed. It also preys on rats and other small mammals, 
and on birds. It has been introduced into Jamaica, to free 
the plant ers from a plague of rats, with singular success. 

ICBNXU'BEON-FLY is the general name applied to 
the parasitic hymenopterous insects belonging to the sec- 
tion PuPivoRA. The true ichncuiiiou-llicB fonn the 
family Ichneumonida!, but the name is often extended to 
the families Braconidm and Evaniidac. The family Ichncn- 
monidm is by for the most extensive ; tliere arc about 140 
British genera alone, containing more than 1100 species. 
The wings are largo and veined, the anterior pair presenting 
on their disc several complete cells. Tiie body is long and 
narrow. Tho abdomen is attached to the thorax at its 
hinder extremity, between the hind legs, by a fine stalk or 
a small point ; it is provided in the female with a straight 
ovipositor, sometimes of great length. Tho antcniise are 
thread-like or setaceous, long, and composed of a great 
number of joints. 

Ichnoumon-flies are parasitic in the larval state. By 
keeping down the numbers of vegetable-eating cat(*rpillars, 
they confer upon man an inestimable benefit. During the 
summer months great numbers of ichneumon -flies may be 
seen exploring various plants in search of the caterpillars 
which are suited to rear their larvsc, each catci'pillar having 
its own parasitical enemy or enemies. The female ichneu- 
mon, by means of her long bristle-like ovipositor, inserts 
her eggs into tlie body of the caterpillar in such a manner, 
and in such parts, that it docs not destroy the life of tho 
victim. In most cases these eggs arc not hatched until 
the cater^dllar has changed into a chrysalis; they then 
liatcb, and the ichneumon lame feed upon the contents of 
tlio pupa case, inclose themselves in silken cocoons, and 
undergo their final transformations, to come forth in proper 
season, eating their way through the chrysalis case. In- 
stances are not uncommon in which the eggs of the ichnen- 
mon hatch In the body of the living caterpillar, and what 
Is most remarkable, they do not destroy its life. It is not 
until the larvm have quitted their abode in tbo caterpillar 
that it dies, having the cocoons of tho ichneumon ]ar\'a3 
attached to its skin. The caterjjillar of the common white 
butterfly, so abundant on cabbages, aiTords a fiunilior 
example of this nature. At certain times of Hie year 
numbers of these caterpillars may bo seen on walls 
adjoining gardens: on these they usually attach them- 
selves (in some sheltered situation) to undergo the 
transformation into the pupid state. One of these cater- 
pillars will appear heal^y, select a convenient situation, 
attach itself (as usnal before the change into the pupal 
state) by means of a silken thread around its body; but 
instead of undergoing the transformation, it is found 
after a short time covered with an immense number of 
small yellowish silken cocoons, spun by the larvie of the 
ichneumons as they crawl from its body. These cocoons, 
whidi are about one-eighth of an inch in length, are 
attached to each other and to the skin of the cateipillar, 
which then dies. 

Tlio smaller species of ichneumons deposit their eggs in 


tho eggs of other insects; in this case only a single egg is 
deposited. ^^Some species penetrate to |he little gi-ub 
within tho heart of the oak-gall ; others find the wild bee 
in its cell, tho beetle in its wooden chamber hollowed 
within tlio trunk of the forest tree.” In these cases the 
ovipositor is very long, while the species which deposit their 
eggs on caterpillars have generally a short ovipositor, con- 
cealed within the abdomen. The habits of the genus Ophion, 
a species of wliicb, Ophion luteus^ is common in this country, 
aro carious. This ichneumon, which has very long antenine, 
a compressed abdomen, and a veiy short ovipositor, de- 
posits her eggs upon the surface of the body of caterpillars. 
These eggs aro provided with a little stalk which has a 
hook at its extremity. The larva, when hatched, keeps its 
hinder end fixed in the two valves of tho egg, and pushing 
its head through the skin of the caterpillar, feeds upon tho 
substance of its host. Similar habits are attributed to species 
of tho genus Panisens and others. In the genus Ephialtes 
(a species of which is shown in fig. 7 Plate Hymbnoptrra) 
the ovipositor exceeds the body in length : the species of 
this genus are parasitic on the wood-borers (Siricidaj). 
The liracouidsB difier from tho Ichneumonldm by having 
only one reenrreni nervure in the fore wing instead of two. 
A Japanese species of tho typical genus Brocon has an 
ovipositor nine times tho length of the body. 

ICaTBYOL'OGY (Gr. ichthus^ a fish, and logos,, 
a discourse) is a department of zoology embracing the 
strncture and natural history of fishes. The only ancient 
wi'iter who has any claim to be noticed in a history of 
ichthyology is Aristotle. Tho Greek philosopher had a 
wonderfully correct knowledge of the general stmetnre of 
fishes, and had collected much useful information as to 
their habits. Ichthyology after Aristotle's time was almost 
totally neglected till the middle of the sixteenth century, 
when a great advance was made by the researches of Belon, 
Itondelet, and Salviani. These ichthyologists, however, 
confonnded tlic whales and other aquatic mammals with 
the true fishes, an error which Aristotle had avoided. 
But littlo was added to the knowledge of 'fishes till the 
appearance, in 1686, of the “ Historica Piscium ” of Bay and 
Willoughby. In this work fishes are clearly defined as 
animals with blood, breathing by gills, provided with a 
single ventricle of the heart, covered with scales or naked.” 
The English naturalists found a worthy successor in Artedi, 
a Swede, who has been called tho father of ichthyology ; 
in fact he established, in tho words of Dr. Gttnther, ** the 
method and principles which subsequently have guided 
every systematic ichthyologist.” Linnieus, a fellow-worker 
and friend of Artedi, scarcely modified his classification. 
About this time Pennant was studying the fishes of Eng- 
land. Ichthyology was advanced by the labours of Bloch 
and Lac^pkde and others in the eighteenth century. An 
immense advance was made by the famous French natu- 
ralist Cuvier. The labours of Agassiz have already been 
noticed in the article Oanoidsi, a subclass the establish- 
ment of which is entirely duo to him. J. MttUer entered 
into the labours of, Agassiz and extended the knowledge 
of fishes, especially of the Ganoids. He separated the 
lancelct and tho lampreys from the cartUaginous fishes 
(Selachii), making them the types of two distinct sub- 
classes ; most modem authorities remove them altogether 
from the class Pisces. One of the greatest living autho- 
rities on ichthyology is Dr. Gttnther, to whose ** Introduc- 
tion on the Study of Fishes ” we ore mainly indebted for 
the preceding ricetch of tlie history of ichthyology. The 
“ Catalogue of Fishes,” published by the trustees of the 
British Museum in eight volumes (London, 1859-70), 
brings together in one comprehensive work the results of 
the labours of recent Ichthyologists. The geographical 
distribntion of fishes some years ago attracted mndi atten- 
tion ; and several valuable local monographs were published, 
which on this point added greatly to our knowledge. 
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Among these may bo enmnoraied Bennett’s ^^Fislics of 
Ceylon,” with exquisitely coloured plates, and Yorreirs 
“ British FishesJ” with admirable woodcuts. Nor are other 
labourers wanting. In the north of Europe, besides the 
writings of Nilsson and Eckstrom, the fishes of Denmark 
have been illustrated by Henrik Eroycr. The fishes of 
Germany have been described by Hockei and Siebold, and 
those of France by Blanchard. Italian ichthyology has 
been admirably illustrated by Charles Bonaparte, the prince 
of Musignano. In Asia the fishes of Japan have been 
described by Sclilcgel, of the Malayan region by Cantor, 
and those of India by Day. The ichthyology of Africa is 
represented by RUppell, Playfair, and Giinther. British 
North America has been tho field of Sir J. Richardson's 
researches. Do Kay's “ Zoology of New York ” and later 
publications have made us acquainted in detail with the 
fishes of the United States. The knowledge of the deep- 
sea fishes has been largtdy extended by the researches of 
the Challenger expedition (“ Voyage of H.M.S. Challenger: 
Fishes,” hy A. Giinther). 

ICHTHYOPSX'DA is one of the primary divisions 
into which Professor Huxley divides the subkingdom 
Vertehruta. It contains the two classes, Fishes and Am- 
phibia. Those two classes agree in the following points;— 
Gills are always present at some period of tho animal'.s 
life; hence tho name Bninchiata (gill-bearing) is applied ‘by 
some to this section. The fcotal incmbrancs, the amnion 
and the allantois, are absent, the latter being found in a 
rudimentary condition in the Amphibia ; hence the names 
Auamnionata and Anallantoidea. Tho integument rarely 
develops any epidermic skeleton. Ribs are absent or quite 
rudimentary. 

IGHTHYOR'NIS (Gr. ichthus^ fish ; ornts, bird) Is the 
generic name of a rcmarkublo fossil bird from the cretaceous 
shales of Kansas in North America. It was described by 
Professor Marsh in 1872. This bird was furnished with 
pointed teeth, fixed in separate sockets. The vertehrm 
were biconcave, hollow in front and behind, resembling 
those of fishes and the extinct bird Archseoptcryx. The 
wings were well developed. The sternum was provided 
with a keel. Ichthyornis was about the size of a pigeon. 

. Professor Marsh is of opinion that it was aquatic and 
carnivorous. 

ICBTHYOSAU'RUS (Gr. ichtha and sauros, Htcr- 
ally fish-lizard) is a genus of extinct marine reptiles, 
forming the order Ichthyopterygia, abundant in the Meso- 
zoic or Secondary period, chiefly in the liassic and oolitic 
formations. 

In its general outline the ichthyosaurus must have home 
n rough resemblance to the modern porpoise and grampus. 
It had four broad feet or paddles, and terminated bcUnd 
in a long powerful tail, which Professor Owen believes was 
placed vertically, because tho vertobrso are compressed 
vertically, and also because it is frequently found disarti- 
culated a short distance from its extremity, as if the weight 
cf the upright tail had induced its fall on the commence- 
ment of the animal's decomposition, hlore than thirty 
species have been discovered, some of which must have 
exceeded 30 feet in length. Their principal points of dif- 
ference are in the form of the bead ; some possessing short 
broad skulls, like the common crocodile, others a long 
slender snout, like the gavial of the Ganges. 

In the head of the ichthyosaurus the most remarkable 
feature was the eye, which in magnitude exceeded that of 
any living animal, and in some specimens has been found 
to measure 14 inches in diameter. From the quantity of 
light admitted by this prodigious lens, tho ichthyosaurus 
must have been gifted with extraordinaiy powers of vision. 
It was equally well adapted for use in air or water, and 
for quickly changing the focal distance when in pursuit 
of prey. The size of tho eye seems to indicate that the 
iebthyosanrus sought its prey chiefly by night. On tho 


front oi the orbital cavity in which it was placed, thirteen 
or more petrified thin bony plates were disposed in a 
circle around a central aperture in which was lodged 
the pupil, the form and thickness of each plate closely 
resembling the scales of an artichoke. This circle had a 
tolescopic effect, and enabled the ichthyosaunis to discover 
its prey at great or little distances. It does not occur in 
fishes, but is found in many birds, and tho bony sclerotic 
of the great fish-lizard very nearly approached in form the 



it protected tho all-important organ from injury by the 
ocean waves — to which injury an eye, somerimes burger 
than a man's head, must often have been subject, •when 
the nose was brought to the surface for the necessary pur- 
pose of respiring air. Tho position of the nostrils, dose 



ICHTHYOSAUBUS. 828 lOONOOLASM. 


to tbe anterior angle of the eye, rendered it impossible for 
the ichthyosaurus to breathe without raising its eye to the 
surface of tbe water. Its immense jaws, 6 feet in length in 
some species, were composed of many thin plates, so dis- 
posed as to combine strength with lightness and elasticity 
in a greater degree than would have been effected by single 
bones, like those in the jaws of a mammal. An under jaw 
BO slender and so elongated as that of the ichthyosaurus, 
employed in seizing and retaining tbe large and powerful 
animals which formed its prey, would have been compara- 
tively weak and liable to frequent mishaps if composed of 
a single bone. Each side of the lower jaw, therefore, was 
made np of six separate pieces. 

The teeth of the ichthyosaurus are conical, and resemble 
those of the crocodile, but are considerably more numerous, 
amounting in some individuals to 180. They vary in each 
species. Not inclosed in deep and separate sockets, like 
those of the crocodile, they bristle along one continuous 
furrow of the maxillary bone, where the rudiments of a 
separation into distinct alveoli (or cavities) may be detected 
in slight ridges extending belweeu the teeth on the sides 
and bottom oif the furrows. The contrivance by which the 
old teeth give place to new is analogous in the ichthyo- 
sauri to that existing in the crocodiles. In both the young 
tooth begins its growth at the base of the old one, where, 
by pressure on the side, it causes first a partial absorption 
of tbe base, and, finally, a total removal of the body of the 
older tooth which it is intended to replace. 

The short thick neck was continued backwards into a 
vertebral column of more than 100 vertebrae, which are 
biconcave like those of fishes, securing at once great strength 
and mobility. Tho ribs were slender, most of them forked 
at tho top, and extended along tho entire longtl) of the 
vertebral column, from the head to the pelvis. There was 
no sternum. 

As the ichthyosaurus was a massivo animal, it required 
the means of facile descent and ascent in the water. This 
was provided by tlic construction of its anterior paddles, 
which were half as large again as the posterior, and by the 
no less extraordinary combination of bones that formed 
the scapular arch, on which these paddles rested. This 
scapular arch. Professor Owen points out, resembled in the 
number^ shape, and disposition of its bones the same parts 
in the curious Australian mammal, tho dnckbill (Ornitho- 
rhyuchus). The paddles must liave resembled externally 
tbe paddle of a dolphin. They are composed of a great 
number of bones, and deviate remarkably from the penta- 
dactylo type, to whicli tho extremities of tho limbs of all 
vertebrates a^vo fishes can be referred. The skin was prob- 
ably smooth like that of a whale, and unprovided with scales. 
These aquatic reptiles fed upon fishes, as is proved by tho 
mass of fish scales intermingled with coprolite throughout 
tbe entire region of tho ribs, and in the more matured 
coprolites themsdves. They also devoured other animals 
and even tbe weaker of their own species. Their prey was 
transmitted into a stomach which must have been nearly 
coextensive with the cavity of tho body, and the contents 
were thence made to pass through au intestinal canal whidi 
resembled the spiral intestines of sharks. The coprolites 
or petrified fasces are found in great abundance at Lyme 
Bogis and elsewhere. They are oblong in sliapc, from 2 to 
4 inches in length, and from 1 to 2 inclies in diameter, and 
are usually of on ashon-gray colour. 

Ichthyosauri abound throughout the lias and oolitic for- 
mations. The chief repository has boon hitherto considered 
to be in the lias at Lyme Begis ; hut they abound along the 
whole extent of this formation throughont England, from 
the cooste of Dorset, throngh Somerset and Leicestenhire, 
to the coast of Yorkshire. The lias of Germany and 
Franoe contains them. The range of the genus Ichthyo- 
saums,'* says Dr. Buckland, seems to have begun with tho 
Mnschelkalk, and to have extended through tho whole of tho 


oolitic period into tho cretaceous formation. The most 
recent stratum in which any remains of thyz genus have yet 
boon found is the chalk marl at Dover, where they have been 
discovered by Dr. Mantell: I have found them in the ganlfe 
near Benson, Oxon.” (Professor Owen, “Pdaeontology;” 
Lycll, ** Principles of Geology,” &c.) 

ICHTHYO'SIS or FXSH-8XXN D18BASB, the 
name given to a peculiar affection of the skin which causes 
it to greatly resemble the scales of a fisL In ichthyosis 
the cuticle is mure abundant than natural, but it is hard 
and brittle, breaking up into small irregular scale-like 
pieces which do not readily exfoliate, but which, if removed, 
rapidly grow again. A defect of development, it is most 
frequently a congenital affection, and is often hereditary. 
It may bo confined to a portion only of the body, or it may 
affect nearly the whole sm'facc, and though it docs not 
usually affect the general health, it is an extremely obstl- 
nato disoaso and often incurable. 

Tho treatment consists in the promotion of an improved 
nutrition of tho body, frequent wasliiugs of tho skin with 
plenty of friction, or the use of the Turkish bath and sham- 
pooing, and the application of a mild stimulating liniment 
or some simple oily material to the part affected. 

X'ClCAf a subgenuB of plants belonging to the order 
Burseracr^ Bentham and Hooker place it under the 
genus Bursora, while Engler, in tho series of monographs at 
present being issued under the supcrinteudeucc of M. A. de 
Candolle, pots it as a section of the genus Protium. Idea 
heterojphylla is a tree 50 feet in height, growing in Guiana, 
on the banks of tho river Couron. Wiieii an incision is 
made in the bark of this tree a yellow balsamic aromatic 
fluid exudes, which retains its fluidity a long time after 
exposure to the air. It is called balsam of Acouchi, and 
is used as a vulnerary. A rosin is found also in the seeds, 
and the natives of Goiana carry tho nuts about with them 
>n account of the scent they give out. The Garibs also 
use tho exudation for mixing with oil, with which they 
anoint their bodies. Idea heptaphylla is a small tree, a 
native of the woods of Guiana. The balsam derived from 
this troo is called Hyawa by tho natives, and is used for 
dysentery and coughs. Idea altiaaima, a native of Guiana, 
supplies the American cedar-wood, whicli has a fragrant 
odour, and is used for various articles of furniture. The 
tree grows to the height of 100 feet. 

XCON'OCLASM (Gr. eikon^ imago, and klao^ 1 break) 
is the prohibition of tlie use of images, statues, pictures, 
or other representations of sacred objects in the church. 
At many various times in ecclesiastical history have move- 
ments b^n directed to the putting down of YrhAt was cidled 
image-worship, but what should be with greater faimebs 
called tho rovoronco of images. No doubt the reverence of 
symbols by the educated and refined degenerate too often 
into tbe worship of them by tho ignorant, and those who 
fear this danger more than they desire the religious assist- 
ance offered by tho symbols become iconodasts. 

The great iconoclastic movement which the Emperor 
Leo the Isanrian inaugurated early in the eighth century^ 
and which the emperors long carri^ on successfully in the 
teeth of the popes of Bomo [see Gbkoort II. and IIL] 
but with tlie support for the most part of their own 
patriarchs, ended, it is true, most disastrously. The causes 
of this movement are obscure, and the causes of its collapse 
still more obscure, for most unfortunately Hie victors de- 
stroyed all the authentic evidence. Whether Leo hated 
fine art as such, or wbethen he feared that reverence might 
degenerate into superstition, we know not; hut this is 
certain that the attempt to change the religions forms of 
the world of Christendom originated purely at court. 
Probably in this wo may look for the cause of its failure. 
Iconodasm removed ce^in aids to faith without supplying 
others ; it discarded the aid of the sense of beauty without 
giving any new fervour to reclothe tho naked walls of the 
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soul. Puritanism, in our own country, nearly 1000 years J 
later, substitntei^. what was to many a higher form of reli- ^ 
gion for what was to them a lower, and accordingly it en-* 
dured, and yet endures ; but this iconoclasm of eighth 
and following centuries was a mere negation, a fanatical 
destruction of sacred objects at the arbitrary command of 
the emperors, and negation, we know, supplies no bond, 
nor can it over supply one. The results, as the power of 
the emperors grew weaker, were momentous. The West 
sprang asunder from the East, the popes owed their 
splendid religious pre-eminence almost entirely to the 
Failure of this great ecclesiastical tyranny. But the sever- 
ance went further, and a political disruption took place ; 
first Italy split off, then the great Frank rulers w’cre ap- 
pealed to for aid, and finally the Holy Roman Empiug: 
(or the Empire of the West or of Germany) was founded, 
and Charles the Great was crowned as its first sovereign 
at Romo in 800 by Pope Leo 111. The main events in a 
movement which thus shook the ancient world to its 
foundations have now to bo recounted. 

Breakings of images here and there began to occur about 
Die year 700. In 717 Leo, an Isanrian, was raised to the 
llirone for his real merit. This wo can see even ilirough the 
malicious accounts of his enemies, through whom alone he 
is known to us. He soon showed himself a stern converter 
of Jews and heretics by force, and in 720 he is.sued the 
famous edict which started the governmental persecution 
of the worshippers of images. This edict did not com- 
mand the destruction of images ; it only prohibited the 
worship of any statue or picture of Clirist, of the Virgin, 
or of the saints. Apparently this is not the first edict, 
though it is the first we possess, for it orders pictures, &c., 
to be raised higher on the walls that the faithful may not 
kiss them, as if carrying out more fully a prohibitory course 
already begun. An alarming volcanic eruption in the ^gean 
was claimed by the emperor us indicating the wrath of God 
against his subjects, who had rebelled on all sides against the 
edict (issued as a mere proclamation witbout church council 
or assent), and by the monks it was claimed as a warning 
against the emperor. A second edict quickly followed, now 
ordering the pictures and statues, which the people insisted 
upon continuing to revere, to be mutilated or utterly de- 
stroyed. Mon saw with horror soldiers hacking out the costly 
mosaies, whitewashing the priceless frescos, throwing down 
and dashing to pieces the splendid statues, many of tlicm 
the work of antiquity turned to Christian uses. When we 
consider that those Images were nearly all held to have won- 
dei-fnl powers to heal or to protect, we can realize the cry 
that went up on all sides. St Gregory II., the pope, seized 
his opportunity. His famous letter of 729 raised the stand- 
ard of revolt. Gregory went to an extreme on the other 
side, w^hich later days certainly would not endorse. Speak- 
ing of the well-known statue of St Peter (as it is called), 
which yet stands in St. PetePs at Rome, he dares Leo to 
attempt its destruction, “for,” says he, “the statuo of St. 
Peter, which all the kingdoms of the West esteem as a god 
upon earthy the whole West would take a terrible revenge.” 
The aged Germanns, patriarch of Constantinople, withstood 
the emperor with the authority of his ninety-five years: 
he was removed from his see in 780, John of Damascus, 
in three orations of real power, now took np the opposition 
in the East, and laid the foundations of the orthodox side 
of the fend. Pope Gregory 111., on his accession in 781, 
sent an envoy dmrged to terminate the schism: be was 
seized and thrown into prison. On this a council of the 
West was held at Rome, a second envoy was seift with like 
fate, and a third envoy succeeded only by stratagem in de- 
livering a letter to the emperor. Leo at his death in 741 
was Buoceeded by Constantine Kopronymos (“the defiled,” 
as he was named in hatred). Constantine only gained his 
throne by a battle of fearful ferocity against a relative who, 
under promises of restoring the images, had seized on the 


iuprome power when Leo died. The usurper and most of h!s 
adherents were blinded and tnrncd to public sport in the 
circus; the patriarch was blinded, set upon an ass with his 
face to the tail, and so sent through the city, till in his 
misery he recanted and became iconoclast, when he was 
restored to his dignity. In 754 was held great synod 
called the Third Council of Constantinople (the seventh 
(Ecumenical Council), and when we consider that 848 
bishops assembled there it must be allowed great weight. 
The pope and throe of the four patriarchs were absent^ 
only ho of Constantinople (now held the least important) 
was present. This council unanimously decreed the de- 
•truciiou of all images, but the careful preservation of 
crosses. (The crucifix was not yet known for a century 
and a half or more.) Against this Pope Stephen IV. hold 
the second Lateran Council in 769. In 776 Leo IV. suc- 
ceeded his father Constantine Kopronymos, and although 
he continued the iconoclastic policy, his gentler character 
relaxed the former rigour. Uis wife, the Empress Irene, 
was in secret an image-worshipper ; and as soon as Leo 
di<Hl (not without suspicion of poison), in 780, she seized 
the throne os regent for her son, the Infant Constantine, 
and almost at once restored the worship of images (784). 
Pope Adrian I. styled her and her son “ a new St. Helena 
and a new Constantine.” The second Council of Nicsea or 
Nice (Nikaia in Asia Minor) was held in 787, and formally 
inathcmatized icouoelasin, restoring the use of images in 
the chiirch, now not by tradition merely and usage, but as 
a dogma of the church. “ We who adore the Trinity 
worship images ; whoever docs not tho like, anathema upon 
him ! Anathema upon Theodorus, falsely called Bishop of 
Ephesus; against, &c. ! Everlasting glory to the orthodox 
Germanns, to John of Damascus, to Gregory of Rome,” 
Ac. 1 But when Goustantiue grew up and evidently was 
preparing a now onslaught upon images, his mother exe- 
cuted that appalling crime which has blasted her memory 
for ever : she seized her son and had his eyes tom out with 
circumstances of unusual horror (787). It seems incredible 
that a motlier should thus act even under the fierce im- 
pulses of ambition and fanaticism. Irene reigned five 
years — the first woman who had by name held sway in the 
empire of the world. Seizing this pretext the pope 
crowned the great Frank king, Charles, as tho lawful (male) 
successor of Constantine,' who had died of his wounds, and 
tho Holy Roman Empire claimed now (800) to be the true 
empire of tho world. See Holy Roman Empirk. 

The West was thus politically and spiritually perfectly 
separated from the }*^nst, and the ruin effected by iconoclasm 
was complete. But its course was not quite run. Under 
Nikephoros and Michael Rhangabes, who succeeded Irene, 
nothing was done, but Leo the Amienian, tho Emperor 
Leo V. who deposed Michael in 813, once again raised the 
standard of iconoclasm. He was murdered on Christinas 
Day, us he stood singing at the altar, by fanatics of 
orthodox views (821). Michael tho Stammerer, who seized 
the throne ui)on this, held a rough impartiality as to 
iconoclasm ; but his son Thoophilus, who reigned at first 
with his father, became the fiercest iconoclast of all the 
emperors when bo came to reign alone in 821. Even the 
sacramental vessels, if they bore any image or fi^re, were 
melted down by his orders. Every previous rigour was 
outdone. Walls formerly covered with sacred subjects 
were not only whitewashed, but were painted afresh, for 
) their more complete desanctification, with birds and beuta. 
Again images were restored by a woman ; this time by the 
Empress Theodora, who upon her husband’s death, in 842, 
became regent for her infant sen Michael, afterwards 
Michael the Drunkard. This time the restoration was 
permanent, but it did not take the form of enconzaging 
statuary so much as splendid mosaics. The long contest 
had filled many minds in the East with a feeling of danger 
lest a statue might become an idol. Accordingly the usage 
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•of tlie Greek Church at the present day allows pictures, 
wlietlicr frescos or mosaics, but rejects statues and engraved 
figures. Sen Image Worship. 

ICOSAHX'DROK (Or. eikosi, twenty, and hedra^ a 
side or base), a solid geometrical figure of twenty sides. 



Regular Icosahedron. 


A regular icosahedron will have all its faces isosceles tri- 
angles. The icosahedron is bounded by twenty equal faces, 
has thirty edges, and twelve solid angles, each of the latter 
being formed by tho meeting of fivo plane anglcH, 

I'DAHOt a territory of the United States, is bounded 
■on the N. by Britisii Columbia, on tho E. by Montana and 
Dakota, on the S. by Nevada and Utah, and on the W. 
by Oregon and Washington Territory. Its greatest length 
is about 480 miles from north to south, and its greatest 
breadth is about 840 miles. Tho area is estimated at 
about 90,000 square miles. It was organized as a tttni- 
tory on the 8rd March, 1868, since which its limits have 
been reduced by the formation of the Montana Territory. 
According to some writers the word Idaho signifies “ gem 
of the mountains.” The surface is generally mountainous. 
The Rocky Mountain range extends along the eastern and 
north-eastern border for a distance of about 250 miles. 
Fremont's Peak, wliich is the highest peak of this range in 
the United States, having an altitude of 13,570 feet, is on 
the boundary between Idaho and Dakota. Minor ridges 
occur in different parts of the territory, and the scenery is 
in many places voiy grand and impressive. I'he moun- 
tainous parts are well wooded, and tho soil of the valleys 
and lowlands is fertile. The principal rivers are Clarke’s 
River, tho Lewis or Snake, Salmon, Clearwater, Boiscc, 
Green, Palouse, Malade, Payette, and Lapwai rivers. 

Gold and silver are found in largo quantities in Idaho, 
especially in the vicinity of the Salmon, Boisee, and Clear- 
water rivers, and mining operations are in active progi'css. 
Limestone is found on the Clearwater River and other 
places, and valuable gray sandstone in the mountains. 
The climate is cold and stormy in winter, and dry and arid 
in tho snmmor and autumn. The census of 1860 fur- 
nished no information respecting tins territory, which at 
that time contained few inhabitants except Indians. The 
chief towns are Idaho City, Lewiston, Placervillc, Boisee 
City, and Pioneer Cify. Tho seat of government has 
recently been removed from Lewiston to Boisee City. In 
1880 the population of the entire territory was .82,946, 
chiefiy miners. 

IDE (Ltneiscus idu») is a fish of the carp family 
(Cyprinidfls), belonging to the same genus as the roach, 
dace, chub, minnow, &c. It is a native of the fresh waters 
of Central and North Europe, and is also found in the 
brackish waters of the Baltic. It is not found in Eng- 
land. In some parts of Germany it is domesticated, in«| 
which circumstance it undergoes a state of incipient albin- 
ism, changing in colour from bluish-gray to orange; it is 
then known as the Orfe. 

IDEA is a term of philosophy and of psychology which 
dias now happily attained a perfectly well-defined meaning. 
An idea is the representation and reproduction in the mind 
•of a sensation or emotion after the original stimulus of the 
ifeeling has been withdrawn. Or it is a result of tho con- 


structive power of the imagination working upon the ma- 
terials of memory, and building up in this i^nner what may 
he fairly called ideas of ideas, 

A remarkable fact about some classes of ideas is their 
tendency to become realities. Everyone of mature life 
must have noticed the terrible manner in which a notori- 
ous crime, for example a cruel murder or a ghastly suicide, 
is imitated by persons of susceptible minds, sometimes in 
several instances, so as to form a sort of epidemic of 
crime. It is within everyone’s experience also that ex- 
citable persons may be made ill, or at all events, if ill, may 
be made worse, simply by being told that they look very 
ill. Another equally astonishing thing is tho fascination 
of a precipice: tho fearful dread of falling so fills the 
mind as to throw the will almost into the track of urging 
a mad leap out into space. It frequently requires a very 
firm hold on one’s mind, ns oil travellers will admit, to 
overcome this extraordinary tendency. It is this power of 
an Idea whicli lies at the root of sympathy ; we regard the 
sorrows of others till they possess onr mind as if they 
were our sorrows, and we hasten to alleviate them with 
as mnch eagerness as if they were our own. 

Ideas of memory, ideas of actual feelings or of imagina- 
tion, ideas built up out of memories of actual feelings, have 
no essential difference between their nature. But it is evi- 
dent that from our ideas of a large number of separate 
things we caii< abstract certain qualities which they hav(* 
in common, and thus wo can evolve quite another class of 
ideas, namely, those which ai'o called ahstract ideas, which, 
though not absolutely true to any one instance, are partially 
true in a large number of instances. Sweetness carries a 
definite meaning after we have examined a great many sw(‘ct 
things and recognized their similarity in this respect ; but 
sugar is not merely sweetness, it has a variety of other attri- 
butes ns well. To call sugar sweet is but very imperfectly 
to define it. Nor does the sweetnoss of sugar exhaust the 
contents of our notion of abstract sweetness. This view 
of abstract ideas is called nominalism, and represents one 
side of a controversy of very ancient date. Pythagoras, 
Anaximander, Anaxagoras all gave absolute realism (as 
it has since been called) to abstract ideas, as those of num- 
ber and others ; and it came almost to be true that any- 
thing which had a name must also, in Greek eyes, have a 
real existence. This has lasted down to onr own day, 
though much enfeebled ; for wo of to-day are tainted with 
tho old taint where we least expect it, as we may see from 
the first example to hand. Everything has a certain 
extension, and comparing this quality in many things we 
arrive at the notion of space — a purely abstract idea. But 
do wo not all speak of space and think of it as a real 
existence ? 

The word idea has also had other meanings, tho prin- 
cipal varieties being the peculiarly wide meaniugs given to 
Uie term by Locke and Kant, and the peculiarly narrow 
one used by Plato. 

According to Locke, Ideas are whatever is the object 
of the understanding, whatever a man thinks, or whatever 
it is the mind can bo employed about thinking.” In this 
large sense the word is generally employed by English and 
French writers, and also by tho Gennans before the time 
of Kant, who ascribes to idea a higher but limited signifi- 
cation. According to Kant idea designated every concep- 
tion formed by the reason (os distinct from the under- 
standing), and raised above all sensuous perception. These 
ideas he subdivides into (1) empiricid, which have an 
element d^awn from experience — for instance, organization, 
a state, a church ; and (2) pure, which are totally free from 
all that is sensible or empirical, such as liberty, immortality, 
holiness, felicity, deity. Another division of the Kantian 
ideas is into theoretical and practical, according to a simi- 
lar division of the reason itself. Thus the idea of truth is 
a theoreticBl idea, that of morality a practical idea. 
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According to Plato, however, idea meant nothing of all 
this. Plato conQfived a whole world of ideas, as he called 
them. Before birth onr souls, he says, live among the 
absolute, the absolutely beautiful, the absolutely true, the 
absolutely just, &c. Then in this world we see partly 
beautiful things, partly true, partly just, and we rememier 
those antenatal perceptions of ours, and so recognize what 
on earth wo call beautiful things, true thoughts, just 
actions, &c. These partake in a partial imperfect way of 
those great perfect nniversals to know which is the only 
real knowledge, and which indeed are the only rcalitios 
which remain steadfast among the shifting phenomena of 
life. Such is the Platonic doctrine of ideas. And who is 
not conscious of that mysterious sense of having seen a 
thing before which all evidence shows is seen for the first 
time? It is an experience not limited to eight nor to 
any sense, but extending to thought, and indeed to every 
part of the mind. All thinking men have seasons when 
they seem living a life for the second time, and they cry 
with Wordsworth — 

”C)ar birth is but a sleep and a forgetting; 

The soul that rises with us, our life’s star. 

Hath had elsewhere its setting. 

And cometh from afar.” 

At the same time the greatest of ancient philosophers, 
Aristotle, saw tlio vast assumptions of Plato to be unwar- 
rantable, and be stoutly maintained that general ideas (as 
of sweetness, of beauty, of justice, &c.) had no existence 
separate and apart from their particulars (as sweet tilings, 
beautiful forms, just actions, &c.); in faet^ he founded 
nominalism, or, to be more accurate, conceptualism. 

lunate Ideaa , — A fierce controversy has divided pliiloso- 
phers from the earliest times as to the origin of knowledge. 
Those who side with Plato would of course hold that the 
mind has truths implanted in it beyond experience, while 
tlioso following Aristotle would develop into a party resting 
all knowledge upon the facts of experience. As finally 
elaborated by Leibnitz, tlio doctrine of innate ideas teaches 
not 80 much that tho actual notions of space, time, cause, 
number and fonn (as in mathematical axioms, &c.), right 
and wrong, God, immortality, &c., to which tho theory 
mainly refers, are as such already in the mind at birth, 
but rather that the capacities for tliem are there. So 
might we say of a great painter that he had as an infant 
tho capacity to become an artist, and tliis capacity by study 
and liard work he bad developed. Yet no study and no work 
could have given him tho genius, although it gave him the 
skill necessary to bring forward that genius. Leibnitz 
distinguishes between idies innees and idees conndes quite 
clearly. 

Opposing this we have Locke with the old Stoical con- 
ception of the mind as a sheet of blank paper, npon which 
experience writes the message of the world. 

We can now see that both were right and both wrong. 
For while on the one hand we can explain, with our greater 
psychological knowledge, what was insoluble to Leibnitz, 
tiacing BO much of our ideas of time and space, &c.,'to 
postnatal experience as to warrant us in tliinldng that our 
successors will quite solve the problem, yet on the other 
hand we now have tho evolution hypothesis, which, by 
its allied doctrine of Heredity, effectually throws over 
Locke's blank-paper theory. The child of an educated 
man has a brain of far different texture to that of a savage. 
Do we not find some races enduring slavery peaceably, 
while the torch of liberty is never suffered to go out in 
others? Clearly we ii^crit tendencies, as we inherit 
features, from our parents. But to inherit ideas is quito 
another matter, and it is almost beating the air in our day 
seriously to attack a doctrine so effete as that of innate 
ideas. The chief arguments against this doctrine had 
better be briefly given, however, for pur^ioses of reference. 

(1) Most of our knowledge is admittedly gained by 


experience. ^Vlly make a distinction for this select class 
of general ideas? (2) Every generation extends our 
knowledge of psychology; it seems wrong, therefore, to 
say of certain ideas (as space, time, &c.) that they are 
impossible to account for from experience, since further 
discoveries may so account for them. (3) Those who hold 
that general ideas have no existence apart from particulars 
would be landed in the absurdity of postulating a large 
number of “ innate particular ideas.” For instance, if the 
idea of space bo but abstracted from things occupying 
space, then for us to have an innate idea of space we must 
have a considerable number of ideas of things which occupy 
space. Perliaps one of the greatest stumbling-blocks of 
those who hold the theory of innate ideas is the fact of 
causation, which they say contains a cansatlve nexus beyond 
all experience. Wliencver the sun shines it is warm, and 
this they say is not a mere consequence or succession of 
states, but is a necessary consequence. Tho warmth is 
caused by the sun; it does not merely follow upon the sun’s 
shining. Tills is felt as an intuition (another name for an 
innate idea) ; since the mere statement of Uie fact canuol 
show anything more than two phenomena, one of which 
preceded the other. Yet reasoning upon that wo declare 
that everything must have a cause. But the experience- 
philosophers reply that it is not at all necessary to say 
this. Fut it in the form that ^ every event may be pre- 
ceded by another event,” and a quite different “cause” or 
** effect ” is not nntliinkable ; tliat is to say, there is no special 
and invai'iablc causal nexus. Take the special instance 
given above. It is perfectly easy to think of the sun shin- 
ing without giving warmth, or to think of warmth from 
other causes tlian the sun. Tho boasted necessity is found 
not to exist on trial. Wc simply know that whenever tho 
sun has shone warmth has followed, and we find it safe to 
act upon this. There is no need to go further and say it 
must follow, and we have no right to do so. See also 
the remarks upon causation in the section on Hume’s 
philosophy in the article Hume. 

IDSAIi. An ideal, wliethcr of a material object or of 
a mental concept, results from tho sublimation or purifica- 
tion of many perceptions or conceptions, rejecting their 
faults or shortcomings and preserving only their perfection 
or approaclies towards perfection in their several kinds. 
In fact, what wc now use the word ideal for is ropresented 
ill great part by the Platonic idea, [See Idea.] But 
while wc use the t(;nn ideal in this sense, so that our 
“ideal of beauty” or our “ideal of truth” is truly the 
Platonic “ self-beautiful ” or “ beautiful-idea ” and “ self- 
true” or “truth-idea,” we have also another and very 
important sense for it, which perhaps shows clearest in 
the world of art. Ruskin (“Modern Painters,” ii. 13) 
says, on this meaning of the word, “Any work of art 
which represents not a material object, but the mental 
conception of a material object, is in the primary sense of 
the word ideal ; that is to say, it represents an idea, not a 
thing. Any work of art which represents or realizes a 
material object is in the primary sense of tlie word nn- 
ideal.” So also sfud the artist Guido — “The beautiful and 
pure ideal must be in tho mind, and then it is no matter 
what the model is.” A photographer gives a truer portrait, 
line for line, than an artist, it may be ; yet tho element of 
the ideal is wanting. The skilled portrait painter, even by 
the way liis colour is dashed on to the canvas or carefully 
and smoothly laid, or by his use of tho harshness of bright 
light and dark shadow hern and the gentlest half-tones 
there, will indicate the character of the living man or 
woman before him. In fact, he works with an ideal 
before him. 

So with higher work than even the noblest art No one 
who attempts life without an ideal can make other than a 
sorry failure of it. To realize ever so little a part of tho 
pure ideals of youth is the highest pleasure that can fall 
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to miin, and blossed is he who can escape the frosts of 
disillusion and keep his Ideal untarnished and undegraded 
to the end. But, on the other hand, to regard the great 
ideals of conduct as things afar off and inaccessible is to make 
a serious mistake. Ideals are formed, if they arc anything 
more than fairy tales of the imagination, if they are to 
elevate our conduct and not enervate us to the worthless 
condition of day-dreamers, out of the actual. Thus says 
the great prophet of our time, ‘*Tho situation that has not 
its duty, its ideal, was never yet occupied by man. Yes, 
here, in this poor miserable hampered despicable Actual, 
wljerein thou even now standest, here or nowhere is thy 
Ideal ; work it out therefrom, and working believe, live, 
free. Fool! The Ideal is in tliyself, tlio lluiig thou 
scfkest is already with thee,” (Carlyle, “ Sartor Hesartus,” 
ii. !b) 

ZDSALISM is a theory of the visible world pro- 
pounded by Bishop Berkeley in his rrinciples of Human 
Knowledge.” Berkeley uses the word idea (surely one of 
the worst treated words in the language) iu a somewhat 
peculiar sense. Ideas, ho says, are of three kinds — (1) 
ideas or fonns of sensible objects, i.e. perceptions ; (2) ideas 
of mental origin (passion, emotions, &c.); and (3) ideas of 
memory, or mental reproductions of ideas of sensible ob- 
jects. Everyone would at ouce admit that the two last 
have no existence apart from the mind, and Berkeley's 
contention was tliat the first class also como into this 
dchnition. A certain colour, taste, smell, figure, &c., 
constitute aii idea of an apple. Ordinary men would say 
these are our sensations from something whose real nature 
we know not, nor do we know how it a])pears to senses 
other than human, but that it is a something we do know. 
This is called Materialism. Berkeley denies the existence of 
this something unless there is a mind to perceive it. He con- 
siders it as being as purely bound up with the existence of 
the mind as is an idea of memory or on idea of emotion. 
But he adds the important qualihcution that substances 
can only exist when they arc perceived by a mind, whether 
a created mind or an eternal spirit. If there be substauces 
which can exist without mind, argues he, it is impossible 
we should ever know them ; and if those substances whicli 
we see and feci Lave no existence apart from our mind, 
they arc none the loss true vrhile we perceive them. Of 
course it is easy to kick against a stone, and by thus 
proving its materiality to fancy one has conquered the 
philosopher — 

And coxcombs vanquish Berkeley with a grin.’’ 

But the dilemma stated above remains for all thinking 
men, and has never been removed. It is absurd to state 
that Berkeley argues against the reality of nature. He 
admits at once the superior stability of ideas of external 
objects to the purely subjective ideas (his second and third 
classes), and this being so, he calls on us to justify the 
assumption of some unknown matter forming a substratum 
for such ideas. 

Berkel^*s idealism was vigorously but somewhat crudely 
opposed by Reid's coarse Common-sense Philosophy” — 
thorough-going contented materialism. John Stuart Mill 
has the credit of harmonizing the two schools. He defines 
our idea of a material thing as of something which exists 
apart from onrselves, and which exists therefore when we 
are not thinking of it We can farther believe that things 
exist which we have never seen and shall never see. This 
he explains from the laws of association of the mind. I 
see a piece of white paper on a tuhle. 1 go into another 
room and I am persuaded it is still there. I believe that 
if 1 place myself under the same circumstances at any 
moment I shall see it again. That is to say, I recognize 
a possible sensation. These possibilities are wbat we oali 
the external world, th^ are the most permanent ideas we 
have. We coll them matter, the ozter^ world, and other 


names ; although, when we push it home, such a phrase is 
found to mean no more than a gronp of s^sations. Matter 
is, os Berkeley smd, a mental fact, non-existent without a 
percipient mind ; but it is also the fact that it is recog- 
nizable by all minds, or by onr own mind at any given time 
under the special circumstances required. We therefore 
naturally come to regard it as something outside oursdves 
and all other minds, though matter is but the great per- 
manent possibility after all. 

XDBN^TirV signifies sameness. In this sense it is 
employed in the phrase personal identity, where it signifies 
the invariable sameness of the thinking subject or the I. 
In a secondary sense it denotes a merely relative identity, 
which may also be called logical or abstract. Thus, iu 
logic, whatever things are subjects of tlie same attribute 
or collection of attributes aro considered the same; 
dug and lion are the same relatively to the common notion 
quadruped under which they are both contained. Again, 
in physics, a tree may be asscriod to bo the same in rela- 
tion to all the rights of property, notwithstanding tho 
pliysical change it undergoes from the constant segregation 
of old and aggregation of new particles. I.astly, it is only 
in this logical use of the term that wo can bo said in 
memory to be conscious of the identity of the reproduced 
and the original id(‘a ; for if they were absolutely identical 
it would bo impossible to distinguish between the first 
appearance and tho recurrence of an idea. 

According to Butler it is impossible to define the idea 
of personal identity, hut it is easily ascertained; for a 
comparison of one’s self in any two moments of existence 
suggests immediately the idea, and at the same time tho 
identity, of ourselves. It is only by the growth of the 
memory that we develop the consciousness of personal 
identity, of a permanent self existing through and out- 
lasting all the changes of life ; and the same remark in a 
less degree applies to the identity of objects. 

IBXS, a division of the Roman month which perhaps 
might pass unnoticed here, as a piece of pure antiquarian- 
ism, were it not for a line in Shakspeore, the opening line 
in the third act of Julius Caesar” (who had been bidden 
by a soothsayer to “ beware the ides of March ’*). Seeing 
the soothsayer, he laughingly says to him, ‘^The ides of 
March are come ; ” the man replies, Ay, Caesar, but not 
gone ” — and a few minutes after the great Roman meets 
his death. 

The ides were intended to divide the months in half, as 
nearly as might be, but as the length of the Roman month 
varied the ides varied. The nones were on the 6tb or 7th 
of the month, or as the old doggerel has it— 

March, Jttly, October, May, 

Tho nones fall on the seventh day,” 

and in these months the ides, always eight days later than 
the nones, therefore fell on the 15th. In all other months 
tho nones foil on the 5th and the ides on the 18th. Caesar's 
fatal day was thns the 15th of March. The Romans did 
not reckon by the first, second, third day, &c., of tho 
month, bnt so many days before the nones, before the ides, 
before the calends (the first) of tho next month. Thus the 
12th of March would be a. d. iv. Id. Mar. (ante diem qnartnm 
idus Martias), the fourth day before the March ides. Wo 
should now say the third day before, but the Romans always 
counted indasively. 

ZD'ZOM (from the Greek idiot, peculiar to oneself) is 
the grammatical term for a mode of expression peculiar to 
a language. Thus the English idiom It is I ” corresponds 
to tho French idiom “ It is me ” (e’est f»oi). 

ZDZOSYN'CBABY literally means a peculiar temper 
or disposition, and is the name given to any constitutional 
peculiarify, whether physical or mental. Uncommon 
partialiries or dislikes, r^ooked for effects prodnoed on 
persons by ordinary causes, and unusual conditions of body 
or mind, are usufdly termed idiosyncrasies. 
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n>XOT. A person devoid of mental power is to be ' 
sharply distingnislied from one in whom the mental powers 
are Averted from their use. The first has the apathy of 
the brute, the second may suffer from but too keen and 
sensitive a humanity. The first we call an idiot, the 
second a lunatic. No use, above the very simplest, is to 
be made of an idiot, but our lunatics are among our 
greatest benefactors when the lunacy is not permanent. 
The great philosophers Newton, Kant, and Comte, the 
wits Swift and Lamb, the poet Cowper, the musical com- 
poser Schumann, the artist Blake, and many others, each 
of the highest rank in his vocation, prove the truth of 
Dryden’s line — 

^ Sure great wits near to madness are allied.*’ 

The derivation of the word idiot is vciy remarkable. 
The Greek word ididtes means a private person, one who 
has lield no state office ; and such expressions as priests 
and Idiots ” for priests and laymen, or ** poets and idiots '' 
for inspired and uninspired writers, arc not uncommon. But 
from an idiocy of choice to an idiocy of necessity was an 
easy stop; and it came to be felt tliat if a man remained 
all his life without fulfilling any pnblic duty, it was for want 
of wits. Therefore idiot became synonymous with lack- 
brain. But the Greek ongiiial usage crops up lioro and 
there in our older writers, and Jeremy Taylor sjieaks of 
“ humility being a duty in great ones as well as in idiots,” 
meaning by the latter j)rivate persons in the stale. 

Idiocy is further distinguishable as mental dcliciency oc- 
curring during infancy or tlie early periods of life. In its 
most extreme form it was defined by M. Seguin as a con- 
dition in wliich the person allected knows nothing, can do 
nothing, and cannot even desire to do anything; and though 
it might seem impossible to find such a being us this 
fashioned externally as man, yet eveaturcs have been bom 
who have continued to live although blind, deaf, dumb, 
incapable of voluntary movement, and apparently destitute 
of feeling. From this, the lowest kind of idiocy, numerous 
gradaliouH upward may be distinguished, until some are 
reached who stand vcir near the level of hundreds who 
pass in society for feeble-minded persons, but still for 
responsible free ngents. 

Diminutive stature is usually regarded as, in most eases, 
a symbol cf idiocy, but no dimensions of the head, except in 
tlie extremest diininutivencss, or other measurements often 
relied u])on, can be regardtnl as true criteria of imbecility. 
It is very curious, however, that the result of the examina- 
tion of more than 200 cases showed that iii an immense 
number the sides of the face were unequal, in many the 
palates were inordinately arched, and in some the two sides 
were nnsymmetrical ; in others the palate wiis excessively 
flattened, while in some it was prominently keeled, and in 
a few the palate bones did not meet. Their dentition also 
was found to be peculiar and the tongue in an abnormal 
condition — the size being sometimes larger than common, 
and occasionaliy inordinate. That therefore so many arc 
mute, or semi-mute, or indistinct in nttcrance, is no wonder. 
These corporeal defects are attended by uncleanly habits, 
gluttony, peculiar unhealthy looks, an awkward and irre- 
gular gait, an involuntary flow of saliva, and automatic 
motions of the head, limbs, tongue, and lips ; while the 
ear heeds not the instruction it receives, and the eye sees 
the light, but makes no definite distinction of form, colour, 
or . size. Yet nothing further can be safely stated as a 
generalization than that, as a rule, the perceptive powers 
are defective, the fancy frivolous, and the whole bearing 
more or less eccentric. Some ore vociferous, grinning, and 
facetious; others mutter, mope, and sulk, and are very 
vicious. Again, many are mild, affectionate, and tractable, 
while others are violent, depraved, filthy, and repnlsive. 

Causes of /Aocy.— The majority of cases of idiocy are 
congenital, and the arrestment of the evolution of intelli- 


gence may be induced by a variety of causes. Where the 
parents suffer from struma, tuberculosis, alcoholism, or 
constitutional debility, induced by over-strain of the mental 
powers, over sexual indulgence, &c., the idiocy of the off- 
spring may be a result. Where a oonstitutional taint or 
tendency to mental disease runs in a family the inter- 
marriage of near relations may have a similar result, or it 
may arise from fright, anxiety, or disease on tlie part of 
the motlier previous to the birth of the child. Other 
causes are injuries received at birth, bad nursing and de- 
fective nutrition during infancy, and where it occurs later 
in life it may be a consequence of some accident causing an 
injury to the skull, sunstroke, or from one of the many 
different forms of brain disease. 

Institutions for Idiots . — It is only during the present 
century tiiat any efforts on a large scale have been made 
for the amelioration of the condition of idiots, and at the 
present day the number of asylums established is by no 
means equal to the national requirements of society. De- 
sultory efforts wore first made in Paris, Berlin, Switzerland, 
&c. ; but little pennauent good was effected till the year 
1840, when an asylum was set up by the authorities of 
Miissachusetts, which example was quickly followed in 
I’eiinsylvania, New Jersey, and New York. Great Britain 
also at this time became alive to the necessity of special 
provision for the idic^. 

A small establishment was opened at Higbgate in 1 847 
as an asylum for idiots, and the advantages of such insti- 
tutions quickly became manifest. In 1855 the National 
Asylum at Karlswood, Surrey, was opened by the Prince 
Consort, and the experience gained in this magnificent 
institution has been of the highest valne in the treatment 
of such as arc idiotic. 

The Earlswood Asylum was incorporated by royal charter 
in 1802, and tlie average number of inmates now amounts 
to about 600. The system combines bodily exercise and 
drill with instruction in schools, and is very successful. 
The asylum is open to idiotic mid imbecile persons from all 
parts of the United Kingdom ; but the inmates are divided 
into three clas.ses — those who arc elected on the charity, 
and who pay nothing ; those whose friends can partly pay 
their cost, and wlio are admitted at a commuted rate fixed 
by tlie board of management ; and those who arc the 
children of prosperous parents, Tvho arc able and willing to 
pay the full sum clifirged. 

Tile success of Earlswood Asylum has directed the 
atieutlon of philanthropists to the special claims of the 
idiot, and has tended to the initiation of several institutions 
in various jwirts of the conntiy, the chief being the Koval 
Albert Asylum at Lancaster, opened in 1871. It is built 
on the plan of the Earlswood institution, and is designed 
to receive 500 inmates. In Scotland there are the asylums 
oI Baldoran, Forfarshire, and the larger institution at Lar- 
bort, near Falkirk, which are zealously aided both in the 
capital and at Glasgow. There arc also some idiot asylums 
on the Continent and in America — the best of tlie latter 
being one supported by the state of New York. 

The 25 & 26 Viet. c. 48 enables the guardians of a 
union to contract with the managers of any institution, 
supported wholly or in part by voluntary contributions, for 
tho education of idiotic persons, and to pay for their main- 
tenance a sum not exceeding the cost of their relief in the 
workhouse. 

Education and Occupatimis of Idiots . — The possibility 
of teaching an idiot to read, write, and cast accounts de- 
pends much on taking advantage of personal peculiarities, 
and a perseverance which knows of no limit to its repeti- 
tions of the same thing till the conquest is achieved. The 
first stop is to eradicate bad habits, and as soon as possible 
to engage Uio pupils in some occupation, rewarding their 
efforts with praise and encouragement. These employ- 
ments are of the simplest kind, as the unravelling of 
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eocoa-fibi'o for mats, splitting rods for baskets, and pre- 
paring liorse-bair for mattresses. Besides these gentle 
inducements to daily work, the improvement of the bodily 
condition is a matter of hourly and daily caro. It would 
be wearisome to enumerate the school methods in the vari- 
ous institutions. All that can be said is that they are fur- 
nished with the most ingenious appliances, and something 
new is being continually added. Some subjects are tauglit 
to a large number collectively. The multiplication tables 
are sung, accompanied by vaiious movements of the arms 
and legs. Reading, writing, arithmetic, drawing, and in 
the lower classes letters’ and figures, counting, imitation, 
speaking, weighing, telling the time, colours, and other 
simple things, ore taught to less numbers togetlier. As the 
pupils advance, of course the teaching advances also ; to 
writing from dictation, to reading in classes, to object- 
lessons, and to instruction in writing, arithmetic, and 
drawing. 

Nothing is more remarkable than the cheerful aspect of 
the schools, workshops, and other portions of ftio estab- 
lishment at Earlswood, where tliese various cniployinenls 
are carried on. The learners enter into their work with 
surprising pleasure; and it is a curious fact that they 
frequently perform examples in the rules of arithmetic 
quickly and accurately, without knowing their names i)ro- 
pcrly or their meaning. 

In the girls’ school efforts have been successfully made 
to introduce domestic work as a port of the lessons. Bed- 
making, scrubbing, and the processes of liuusehold economy 
are systematically taught, and afford agreeable diversion 
frojn the more strictly scholastic labour. 

The amusements in summer and winter arc carried ont 
with much spirit. The monthly winter concerts mo 
sources of great pleasure. The love of music is almost 
universal among ^e inmates, and the efforts of the staff in 
this direction have been amply rewai’ded by the delight 
which tliey have been able to inspire. 

Nearly all the inmates who arc considered competent to 
undertake it are encouraged to follow some industrial 
occupation — such as shoemaking, tailoriug, carpentering, 
mat-weaving, and farming — and the interest which they 
manifest, and the skill which they exhibit in it, arc often 
surprising. 

The total number of pei-sons returned as idiots or imbe- 
ciles in England and Wales at tho census of 1881 was 
:12,717, being in the proportion of one such person in 
every 794 of tho population. Tho proportion in J871 was 
one in 771, so that as regards this kind of mental un- 
sonnduess a diminution hud apparently occurred in tlio 
course of the decade. As there is no reason to suppose 
that tho returns made in 1881 ns regards this kind of 
insanity were less truthful than those made on tho pre- 
vious occasion, it is fair to conclude that the apparent was 
also a real diminution. In Ireland, on tho contrary, tho 
census returns appear to show a decided increase in idiocy. 
The number returned as idiots in 1881 was 8889, or one 
to every 598 of the population, whereas in 1851 there was, 
according to the returns, only one in every 1336, and in 
1871 only one in every 802. In Scotland tho number in 
1881 was 5991, or one to every 623 inhabitants. 

X'DOCBASX (Gr. eidosy like ; craaia, a mixture), also 
called VeauvianitCy from its occurrence there, is a complex 
silicate of lime and alumina that occurs in some lavas, 
especially those of Mount Vesuvius, and in blocks of 
crystalline L'mestone ejected from the crater. It occurs 
in prismatic forms, has a hardness of 6*5, and specific 
gravity of 8*4. It is of a brown, green, or yellowish 
colour, with indistinct cleavage. 

IDOL'ATBY (Gr. eidolony an image ; tatreiay worship). 
An idol is an image worshipped as a god, and the act of 
worshipping such an object is called idolatry. In its 
fullest meaning the tenn includes Fetiouism; animal 


worahipy in which certain animals are adored as symbols 
of divine powers ; atar worahip or aatrolatrffy which at 
first addressed itself to the heavenly bodies thcmsolvos, 
afterwards to their symbol, fire, and ultimately to certain 
idolatrous representations, such as Baal, Moloch, Adonis, 
&C. ; ancestor worahipy which afterwards developed into 
hero worship and the adoration of the gods represented 
in tho human form, or anthropolatrp. The little that is 
known of ancient history is sufiioient to show that in the 
past idolatry has been inseparably connected with the re- 
ligion of nearly the whole of the human race, while at tho 
present day it is practised by two-thirds at least of tho 
inhabitants of tho world. 

Tho Hebrews, who, during the latest period of their his- 
tory as a nation and subsequently, have been distingnished 
for their spiritual monotheistic belief and their iiiienso 
hatred of idolatry, were yot^almost wholly given to poly- 
theism and image worship up to tho period at legist of the 
Babylonian captivity. The historical books of the Old 
Testament, from Joshua to Ezra, are full of references to 
the idolatrons worship that was combined by the majority 
of the people with that of Jehovoli, until sometimes the 
worship of the latter was confined to a faithful few who 
observed it in secret (1 Kings xix. 10-18). From these 
referoiices, and tho allusions found in the hooks of tho 
prophets, it appears that nearly every form of idolatry was 
known and practised by Israel. From the Phoenicians, 
and perhaps from the Egyptians, they learned the worship 
of the heavenly bodies (2 Kings xxiii. 11 ; Amos v. 26, 
&c.); animal worship, as displayed in the adoration of tlie 
golden calves set up by Jeroboam and the brazen serpent 
destroyed by llezekiah, was common throughout tho whole 
of their early history, while in tho sacred trees and groves 
with which tho land was filled, wo see evidence that they 
practised tlio gross Phallic worship common among tho 
Phoenicians. Even the homble practice of offering human 
sacrifice was not unknown among them, and we find it 
referred to as late as the lime of the prophet Jeremiah 
(.Ter, vii. 31). Idolatry w.a8 not wholly given up after tho 
return from tho captivity, as may bo learned from the 
books of Ezra and of the Maccabees, but it was gradually 
overcome by the leaders of the nation, and ultimately it 
entirely disappeared. In tho early Christian Ghurcli 
idolatry was considered one of the highest and gravest 
crimes a believer could commit. Thero juc not many 
references to it in the New Testament, though the law- 
fulness of eating meat offered to idols is considered and 
decided by St. Paul, but Christianity from the first camo 
into open collision with Greek, Latin, and Celtic idolatry. 
Daring the periods of persecution the heaviest ecclesiastical 
censures were awarded to all those who through fear of 
punishment consented to enter heathen temples or burn 
incense to any idol ; and all thoso who assisted in any 
way ill sncli worship, by making idols, selling incense, or 
building tomplcSf camo under the ban of tho churdu By 
the laws of Coustantius and Theodosius idolatry was 
declared treasonable, and was punished with death. 

Most of the various forms of idolatry will be found under 
the names of their chief deities, or described under tlie 
countries where they have been or are practised. For tho 
consideration of the use of images in Christian worship see 
Image Wousuii*. See also Iconoglasm. 

XDOM'SNliUS was the son of Deucalion in the Greek 
mythology, tho grandson therefore of Minos, whom ho 
succeeded in his kingdom of Crete. He took part in tho 
siege of Troy, bound by his suitor’s oath ; for he hod been 
a suitor for Helen, and had, like the rest, sworn to defend 
her husband, whichever prince she proved to have taken. 
It was while Menelaus was at the court of Idomenens on a 
visit that the abduction of his wife Helen was effected, and 
the news was first brought thither to the injured prince. 
A form of the legend of Jephthah’s daughter and of 
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Iphi|(Gnia (Jcphthah-geneia) is told of Idomeneus — ^namely, 
that he vowed to Poseidon whatever of dearest ho met 
upon landing safely at homo after the siege of Troy. lie 
did reach Crete safely, and the first object he beheld was 
his own BOD. Ho kept bis horrid oath, and his indignant 
subjects drovo him forth. Voriuns accounts exist of his 
wanderings after this. 

IDUBiAi'A, usually called Edom in the Now Testament, 
includod, in the time of Christ, a considerable portion Of 
the Bouthoni poi t of Palestine, and extended south-west as 
far as the Lake Serbonis ; but in the Old Testament it was 
used to designate tlie mountainous district north of Arabia, 
\Yliicli extended from the south of the Dead Sea to the 
Day of ^laua in the Bed Sea. The Edomites, who wore 
descendants of Esau, originally dwelt on Mount Scir. 
They wore gt)vcmod by kings from the earliest times, and 
appear to have possessed considerable power when tho 
Israelites invaded Canaan. They were defeated by Saul, 
and were inudo tributai'ies of the Jews during tho reign 
of David. 

After the division of the Jtiwish kingdom, the Edomites 
continnod subject to Judah till the reign of Juraiii, when 
they again established their independence. They were sub- 
dued again during the reigns of Ainaziah and Uzziali; 
but in tho reign of Abaz tho Syrians seized upon Ehith 
and drove the Jews out of Edom. Edom, in common with 
the rest of Syria, appears to have been subdued by Nelm- 
rhadnezzar; but after the downfall of tlie Babylonish Em- 
jtire, the Edomites arc again mentioned as an independent 
]>coplc!. Tliey appear about this period to have been driven 
from their original settlements by the Nabatho:!, who arc 
supposed to have been descended from Nebajoth, the eldest 
son of Ishmael. The Edomites were constantly at war 
with the Jews after the return of tho latter from Babylon, 
till they were entirely subdued by John Hyreauns. From 
this time the Eduiiiites were regarded as a part of the 
Jewish nation, and were governed by a prefect appointed 
by tho Asmonscan princes of Judsca. One of these gov- 
ernors, Antipator, a native of Idninsca, was appointed by 
Julius Csssai' procurator of Judaea, and was succeeded by 
his sun, the celebrated Herod, who put an end to the dy- 
nasty of tho Asmonsean princes. The Idumieans marched 
to the assistance of Jerusalem when it was besieged by 
Titus, and entered the city; they did not, however, con- 
tinue in it till it was taken, but returned to their own 
countiy laden with plunder. We have no further mention 
of tho Idumseans in history. Origen, in his Commentary 
upon Job,” informs us that tho name of Idumsea did not 
exist In his day, and that the inhabitants of the country 
\verc called Arabs, and spoke tho Syriac language. 

Ptolemy is tho only author who applies the name of 
Idumsea to the country west of tho Jordan. The whole of 
Judsea was frequently called Idumsea under the Boman 
emperors. 

XDU'NA, one of the goddesses of the Norse mythology, 
wife of Bragi, god of poetiy. Iduna dwelt in tho under- 
world, aud kept close tho golden apples of the Ases (gods) 
wherewith they daily renewed their youth. The storm- 
giant Thiassi once stole Iduna, and the Ases grew gray 
and withered. Tho firc-god Loki stole her back from tho 
giant, who, pursuing his prey, was caught by the Asos and 
killed. Here we doubtless have the youth of the earth 
apparently stolen away in winter while all nature is wrinkled 
aud gray ; the warm south wind and the beams of tho re- 
turning sun free the forces of nature, aud as soon as winter 
puts forth his last efforts he is slain. Tho final departure 
of Idnna and Bragi (youth aud song) forms one of the 
gloomiest presages of the downfall of the Ases, the pro- 
phesied time of convulsion called Bagnarok. 

rDYU (Greek, eiduUion; Lat. idyllium or eidylUum) 
is a poem in which the appearances of external nature, or 
manners and sentiments, or both, are described. The 


bucolic poems of Tlieocritus are called idylls ; and all the 
bucolic poetry [sec Bucolics] may bo included under this 
name, though the ancients did not, any more than ourselves, 
confine the name to pastoral poetry. Tho “ Idylls of the 
King,” by Tennyson, are epic in their style and treatment, 
and romantic and tragic in their incidents. The Greek 
idyll has been styled by Sterling an anecdote drawm from 
rustic life and rounded into song. 

ZGA8X7RZC ACID is an acid foundt in combination 
w'ith strychnine in nux vomica, Strychnos Nux vomica^ 
natural order Logauiaceae, and in Strychno» Jgnatia^ or 
Ignatins' bean. It resembles lactic acid, but differs in 
forming a precipitate in solution of acetate of lead. It 
fomis salts called igasurates, mostly soluble in water and 
alcohol. 

ZGASUSZNE is an intensely poisonous alkaloid found 
ill nux vomica, with strychnine and brucine. It crystal- 
lizes in silky prisms, is soluble iu water, especially when 
boiling, and in alcohol, but insoluble in ether. It dissolve.s 
in acids,* forming salts, which are crystullizable. Tho 
solutions are precipitated by the alkalies, tho precipitate 
being soluble in an (ixccss. It assumes a rose colour 
with sulphuric acid, and deep red with nitric acid; tho 
same reaction as with brucine. The formula is probably 
*CuaU26N203« 

IG'DRASIL. Sco Ygdiiartl. 

IGNA'TZUS’ BEANS are tho seeds of a species of 
Stiiychnos. 

IGNA'TinS LOYOUk. See Loyola. 

ZGNA'TIUS, ST.» Bishop of Antioch, one of tho 
apostolical fathers, is . said to have bi*en a disciple of 
St. John. But little is known of his history beyond the 
facts of his meekness, gentleness, piety, and courage, and 
that he suffered martyrdom at Borne during the reign of 
Trajan, being torn to pieces by the wild beasts in the arena. 
Tho date of this event is by some recorded as 107 A.i>., 
but other authorities make it 116 a*i>. The mortyi'dom of 
Ignatius is celebrated in the Boman Catholic Church on 
1st February, and in tbo Greek Church on 20th December. 

Tho writings which have uoine down to us as the epistles 
of Ignatius have fur a long period been the subject of much 
controversy. I'liat he w'os tlie author of some epistles 
which were known and quoted in the second and third 
centuries is tolerably certain, bnt of tho fifteen that ore 
now extant eight are almost universally rejected as spurious 
by scholars, and great differences of opinion exist as to the 
remainder. They are addressed to the Ephesians, Mag- 
uesians, Philadelphians, Trallians, Smyrnseans, Bomans, 
and to Polycarp, and they have come down in two differ- 
ent Greek recensions distinguished from each other as 
tho longer and shorter. Some scholars have regarded the 
whole as spurious, while others have contended for the 
genuineness of the longer or the shorter forms. The cir- 
cumstance tliat has given keenness to the controversy ia 
that the longer form of these epistles is maiked by refer- 
ences to tho dignity and authority of the bishops and to tho 
divinity of Christ that are wanting in the shorter recension. 
Hence the advocates of the apostolic origin of Episcopacy 
have felt bound to defend, by all the ingenuity at their 
command, the genuineness of the longer version ; bnt on the 
other hand the defenders of Presbyterianism have been 
equally zealous in support of tho shorter form. The con- 
troversy received a fresh impetus by tho modern discovery 
in a convent of the Egyptian desert of Nitria of a Syriac 
version of the epistles to the Ephesians, Bomans, and to 
Polycarp, which were shorter even than the short Greek 
copies, the passages in favour of Episcopal authority and 
tho divinity of Christ being chiefly omitted. (See The 
Ancient Syriac Version of tho Epistles of St. Ignatius,” by 
W. Cureton, London 1845.) Tho most probable view of 
the seven epistles is that which contends for a basis of 
genuineness, but at the same time admits that they have 
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received larf;o interpolations. They have been several 
times translated into English, the edition of Archbishop 
Wake being the best known. 

ZG'NSOUS ROCKS, in geology, are considered to have 
been originally in a pasty or more or less fluid condition, 
resulting from igneous fusion, and to have either been out- 
poured on the surface of the earth or else to have consoli- 
dated beneath this surface, and subsequently to have been 
exposed by denudation. As a class they are opposed to 
Sbdimentaiiy or Stratified Bocks, which have had 
their origin in water, cither thiongh tlie accumulation of 
the debris of pre-existing rocks, or through the secretive 
power of certain organisms. Igneous rocks, on the other 
hand, are devoid of both fossils and true stratification, or 
the lamination produced by the sorting power of water on 
mixed materiaL They are usually more or less crystalline. 
Many are composed of an aggregation of crystals with an 
interstitial paste or magma; while comparatively few arc 
wholly crystalline, and still fewer are entirely vitreous or 
glassy. Their mode of occurrence and structnre are also 
quite distinct from the derivative rocks : for not only do 
they occur in bosses, dykes, and tortuous veins, pene- 
trating and protruding through those strata, but beneath 
the stratified rocks igneous rocks arc always found; so 
that there can bo little doubt that tlic crust of the earth, 
within a comparatively short distance of its surface, is 
largely composed of this class of rock, and that in some 
cases it still remains in a pasty or partially fluid condition, 
thus supplying volcanoes with molten material. 

The resemblance between modern lavas and many of the 
igneous roclcs throughout the geological record shows con- 
clusively that both have had a similar origin. The con- 
nection between theso ancient lava-flows jiiul many of the 
less vitreous dykes and tort nous veins found penetrating 
strata can often be traced, showing that although the 
rocks diirer in structure they have both proceeded from 
the one root, which not uncommonly is found to bo some 
of the more crystalline bosses or masses of granite or kindred 
rock. The effect of igneous rocks on adjoining strata 
also supports the infcrenco of their having been at some 
lime in a highly heated condition, which indurated and 
baked the contiguous portion of tlie surrounding formation. 

Igneous rocks usually consist of two or more distinct 
minerals, cither aggregated together or scattered through a 
folsitic or vitreous ground mass. The rock-forming minerals 
are almost exclusively some of tho numerous silicates of 
alumina, the alkalies, and alkaline earth. Silicic acid is 
almost invariably present; it is often free in the foj-m of 
quartz, but a large proportion is always combined with 
the bases. Tho most commonly occurring silicates are the 
felspars. 

The classiflcation of the igneous rocks in a satisfactory 
manner is rather a dii&cult matter. Although they form 
but a small proportion of the total mass of rock appearing 
at the surface of the earth, thcj-e is yet a far greater 
variety among them than among sedimentary rocks. In 
classifying them the chief points to be taken into considera- 
tion are : — 

(1) Their mineral composition and ultimate chemical 
constitution. 

(2) Their internal structure^ whether it be wholly crys- 
talline, or only partially so, or vitreons. 

(3) Their mods of occurrence^ whether it be in irregular 
mosses or bosses ; in intmsive sheets, dykes, or tortuous 
veins; or in flows contemporaneous with the adjoining 
strata, these indicating their ori^n, whether they con- 
solidated at a depth beneath the earth’s sarfaco, or near or 
upon that snrface. 

As rocks are usually determined by their mineral com- 
ponents, and as the conditions under which the molten 
mass solidifled and cooled down largely influences the 
development of its mineral constituents and their aggrega- 


tion, a primary division of the igneous rocks may be made 
on their mode of origin and crystalline structure. 

(а) Plutonic or intrusive roeksy those^which have con- 
solidated beneath the surface of the earth, and have a more 
or less crystalline structure, being aggregations of distinct 
minerals without, or with only a sm^l proportion of glassy 
matrix. 

(б) Volcanic or interhedded rocks have consolidated 
near the surface of tlie earth, and not being subject to 
much pressure, and having cooled rapidly, tho mineral 
constituents have not crystallized out extensively; tliesc 
latter are generally either flnoly crystalline, with much 
interstitial paste, or are almost wholly vitreous. 

Each of theso groups is subdivided into acid and basic 
rocks, according to tho amount of silicic acid present, either 
free or combined ; and these are again split up into numer- 
ous members, according to tlieir mineral composition and 
structural peculiarities. 

In hiisic rocks the silicic acid docs not exceed about 
50 per cent. ; it is only suifleient in amount to combine 
with tho bases present to form the lower silicates; tlierc is 
therefore no free quartz. 

In acid rocks, on the other hand, tho silicic acid ex- 
ceeds 70 per cent, and generally a portion remains free, 
which occurs in the rock as ciystallino quoi-tz. 

A more scientiiic lithological classilication is often made 
by dividing igneons rocks primarily into acid, intermediate^ 
hasic^ and ultra-basic,, and subdividing each of these groups 
u(XM)rding to their struclm'es and constituents. 

The acid rocks have a high percentage of silica, 
ranging from 74 to 30 per cent.; their specific gravity 
is low, being about 2*3 or 2‘G ; as a rule they do not de- 
compose readily, but vitreous or glassy vai*ielies are more 
abundant than In the other groups. Quartz is one of the 
most charaeteristic minerals ; orthoclase predominates over 
plagioclastic felspar ; hornblende is not an uncommon con- 
stituent, but augite is seldom present ; muscovite or potash 
mica is common; olivine never occurs. Granite, rhyolite, 
and obsidian arc common examples. 

The intermediate rocks seldom cuutuin fre« quartz ; the 
amount of silica ranges from f>0 to GO per cent. Ortho- 
clase and plagioclastic felspar occur, often together. Ac- 
cording to tlie predominance of the felspar this group is 
subdivided. The trachytic members are those in which 
orthoclase predominates, such ns syenite and trachyte; 
the andesitic, those in which plagioclasc is more abundant : 
diorite and andesite uro examples. When the felspars are 
largely replaced by nephaline or one of tho leucito group 
(sodalitc, haUync, &c.), the rocks become phonolitic, as 
ditroite, miascite, leucite-porpliyry, phonolitc. 

In the basic rocks tho percentage of silica is low, vary- 
ing from 45 to 55 per cent., while the percentage of the 
alkalies and alkaline earths is high. The spocitic gravity 
is high ; quartz is seldom, bnt olivine is usually present. 
Examples ai*e gabbro, diabase, dolerite, basalt, and tachylito. 

The uUraiasic rocks are easily decomposed and of 
high specific gravity. They are not an abundant group, 
but compose such rocks as augite rock, Lherzolite, &c. 

lO'VrZB FA'TnUS (Lat., foolish fire), a luminous 
meteor resembling a flame which floats in the atmosphere 
a few feet from the ground in marshy places, over stag- 
nant pools, and sometimes in churchyaras. It generally 
appears a short time after sunset, and it lasts till early 
morning, though there is no reason to suppose tho flame is 
absent dnrinp tiie day, bnt only invisible. The flame, w^iich 
is pale bine m colour, is sometimes fixed over one spot, but 
more generally it travels with great rapidity, receding on 
being approawed. In former times when roads were 
scarce it formed a source of danger to the traveller from 
its resemblance to the flame of a limtern, and when followed 
was apt to lead into dangerous swamps or pools. It is 
now a rare phenomenon, and is seldom seen except in the 
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ewftmpy and moorland districts of England and the low- and of a somewhat pyramidal shape, covered with plates 
lands of Scotland, and in the marshy lands of North forming a sort of tcsselated pavement. The scales of the 
Germany, where it is most commonly found during the body are small, almost lozenge-shaped, slightly keeled, 
autumn. and but little imbricated. A serrated dorsal crest, con- 


Many attempts have been made to account for this phe- 
nomenon, but no satisfactory explanation has yet been given, 
and the appearance has never been produced by artificial 
means. The opinion most generally received is that it is 
caused by a phosphuretted hydrogen gas produced by the 
decomposition of animal matter rising from the ground 
and taking fire spontaneously when it reaches a drier 
atmosphercf. Another theory is that it is caused by the 
combustion of light carbnretted hydrogen or marsh gas, 
which, however, is not spontaneously combustible. It was 
formerly an object of superstitious dread among the peas- 
antry, who saw in it the trick of a goblin or evil spirit to 
lure travellers to their destruction, and it received a variety 
of names, of which J ack-a~lantem^ and 

^punhie are the most common. 

IGNITION. See Incamdbsckmgk. 

IGNORA'BinS (Lat., we do not know), the endorse- 
ment formerly written by a grand jury when there was not 
sufficient foundation for the prosecution. It corresponds 
to the words ** not a true bill,” which are now used. The 
ordinary use of the word ignoramus at present is to signify 
a foolish fellow. 

XGNORAN'TIA JU'RIS. or Ignorance of the Law^ 
dors not legally excuse a man from the consequences of 
offences against it. It it were not so, and crimes or social 
delinquencies were allowed to go unpunished because the 
offender was ignorant of the law, it would bo placing a 
premium npon ignorance, and such a plea would lead to 
endless inquiries as to the state of a man's mind. It is, 
however, sometimes taken into account when passing judg- 
ment, and a more lenient punishment awarded. 

IGNOltAN'TXNSS (Fr. FrhtM Jgnorantint), the 
common name for the Brethren of the Christian Schools, 
a religious fraternity founded at Rheiins in 1679, by the 
priest Jean Baptiste de la Salle, for tho gratuitous instruc- 
tion of poor children in secular as well as sacred learning. 
The brethren are not allowed to take holy orders, but they 
take the vows of poverty, chastity, and obedience, and they 
wear a distinctive dress, consisting of a cassock and hooded 
cloak with hanging sleeves of a coarse black material, and 
a broad-brimmed hat. The order received tho approval 
of Pope Benedict XIII. in 1725, and soon acquired great 
influence over education in France. Expelled at tho time 
of tho Revolution they were allowed to return by Napoleon 
I,, in 1806, and received the formal recognition of the 
French government in 1808. Since then the progress of 
the brotherhood has been rapid and extensive, and in 
France they have over 1800 schools attended by mow than 
800,000 pupils. They have numerous branches in Italy, 
Germany, Bohemia, and Ireland, and a few also in England 
and America. They have brought the methods of teaching 
to a very high state of perfection, and in some respects 
their best schools are in advance of those which in the 
different countries are carried on under government super- 
vision. A number of their educational appliances, school 
hooks, &c., were exhibited at the Health Exhibition in 
London in 1884. 

XGUAN'A, a genus of lizards belonging to the family 
lotTANTDAS. The genus Iguana, as at present restricted, 
contains only three species, natives of Brazil, Cayenne, the 
Antilles, the Bahamas, Mexico, &c. They attain to con- 
siderable dimensions, and have a fierce and strange aspect* 
Their flesh is esteemed a delicacy. The iguanas (or 
guanas) are characterized by a cutaneous expansion, like 
a pendent dewlap or flaccid pouch, under the lower jaw 
and throat, which is capable of being inflated ; and there 
are cuticular folds on tho lateral redone of the neck and 
throat The head is stout at the base, moderately long, 
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slating of elevated, compressed, and pointed scales, runs 
along the ridge of llio back, and also of the tail to its tip. 
The tail is of great length, very flexible, and laterally 
compressed. Tho orifleo of the ear is covered by a large 
tympanic membrane, and generally there are several large 
scales about the angle of tho lower jaw. Tho limbs are 
long, while the toes are unequal and rough, have elevated 
points on the under surface, and are armed with acute 
claws. A range of tuberculous pores runs along the inside 
of each thigh. 

The ignanas are arboreal in their habits, and feed prin- 
cipally on vegetable aliment. These animals haunt the 
borders of water, into which they often plunge and swim 
with great velocity, lashing their tail from side to side. 
During the pairing season the male is very savage, watclies 
over his mate, and defends lier with fury. The female 
deposits her eggs along the margin of rivers, in savannal^s, 
or on the sea-shore, burying tliem in the sand. Both the 
eggs and the flesh of these animals are in great request, 
insomuch that in some of the islands where the iguana was 
very common, as, for example, Jamaica, it is now very rare. 
They are taken by nooses, in traps or nets, and sometimes 
arc hunted by dogs. They are very tenacious of life, and 
as they struggle violently, snapping at every person, are 
generally despatched as soon as captured. 

The Common Iguana (Jguana tuherculattC^ is a native 
of Brazil, Cayenne^ the Antilles, and the Bahamas. It 
attains to a considerable size, sometimes measuring 6 feet 
in length, including tho long tail. The colour of tho 
iguana is ycllowisii-grcen below, and above of a green more 
or less deep, becoming sometimes bluish, and sometimes a 
slate colour. They are timid animals, protected from 
their enemies by their colour, which, according to Wallace, 
“renders them almost invisible when resting quietly 
among foliage.” Formerly this species was an importrint 
article of commeree in the Bahamas, and cargoes of living 
iguanas, or salted iguanas, and .also of their eggs, were 
imported into tho Carulinns. 

ZGUAN'ID^ is an extensive family of lizards, forming 
with the family Agamidse tlie suborder Strobilosaura. This 
family is, with one exception, confined to America, being 
especially abundant iii the tropical regions of the southern 
continent. The genus Braehylopbus is alone found in the 
Old World, occurriug in the Fiji Islands. About 240 
species have been described. In this family the dentition 
is pkurodunt. The teeth are round at the root, dilated, 
compressed at the tip, and toothed on the edge; they 
are placed in a simple series in a furrow on the inner side 
of the jaws, just below the edge, and covered on the inner 
side by the gums. They are replaced by tho young teeth, 
which grow at the base of the old ones, and gradually 
cause tho absorption of their roots. The palate is furnished 
with one or two rows of teeth on each side. Tho greater 
proi)ortion of the species have a horny crest or ridge ex- 
tending along the middle lino of the biick and tail; and 
many liave a compressed dewlap or pouch under the throat, 
while others have only a fold of the skin there. The toes 
nro free, distinct, and all furnished with nails or claws. 
Ill general they are nimble in their movements, and are 
very quarrelsome, fighting with great ardour when they 
meet. The compressed and very long tail of many of 
them is most useful as an organ of progression when 
swimming across the inundated savannabB; for though 
they arc not amphibious animals, tney do not fear or Ais- 
like the water. As many of them live on trees their Tong 
hooked claws are useful in climbing, and assist them in 
pursuing the smaller animals upon which they partly feed, 
enabling them tho better also to reach the fruits, and 
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grains, aad leaves which in many species form their nsnal 
sustenance. One species, Amhlyrhynchua or Oreocephalus 
criatatuB, is peculiar to the Galapagos Islands, swimmiug in 
the sea and living exclusively on seaweed. The typical 
genus is Iouaka. Other genera included in this family 
are Gyclura, Anous, Basiliscus [see Basilisk], Trachy- 
cophfldus, &c, 

ZGUANODON is the name of an extinct gigantic 
reptile belonging to the order Dinosauria, whoso remains 
were discovered by Or. Mantoll in Tilgato Forest, Sussex. 
Fossil remains of the iguanodon have been found chiefly in 
tlie Wealdkn clays. A wonderful discovery of iguanodon 
remains was made in 1878 at Bernissart, near Brussels. 
Skeletons of no less than twenty-three of these huge rep- 
tiles were found, most of them in a very complete state. 
Tlio iguanodon presents many important resemblances to 
birds. It was herbivorous in its habits, living in marshes 
and feeding largely on ferns. This huge reptile was oven* 
14 feet in height, and had somewhat the shape of a duck, 
with the addition of a long toil shaped like that of a croco- 
dile. The body and head were laterally compressed. The 
neck was slender and very flexible. There can be no 
doubt that the iguanodon walked upon its hind legs like a 
bird. The liind legs aro much longer than and diflerent 
in structure to the fore pair; the liind feet only having 
three toes, while the fore feet have flve. Now, of the 
eight Dinosauria known from the Wealden, iguanodon is 
the only one whicli could leave tndactyle footprints. The 
pentadactyle impressions which would liavti been left by 
the fore feet aro not found In connection with the Iridac- 
tylo footprints. It has been proved that the hind feet of 
iguanodon fit exactly the Wealden footprints. M. Dollo, 
who has been Investigating tho Bernissart culled ion, sums 
up as follows: — “In short, the position of the occixutal 
condyle, tho length and the mobility of the neck, the rigid 
attachment of the dorso-lumbar region to the pelvis, the 
number of the sacral vertebrae, the massive nature of the 
tail, in fact the ontii’e structure of the vertebral column, 
agree in demonstrating that iguanodon was biped in its 
gait.” Tho hand, as has been before mentioned, had five 
fingers. The thumb formed a huge spur, whicli was pro- 
bably covered with horny matter. These spurs, having been 
found detached from tho band, w(;re fonncrly supposed to 
be the cores of nasal horns. Tho verlebrue were solid. 
According to Professor Marsh clavicles were present, but 
M. Dollo considers the bones which iMarsli tak'cs for clav- 
icles to bo in reality sternal plates. Tho pubis was very 
large, the post-pubis long and slender. The front portion 
of both jaws was destitute of teeth, but was probably 
during life covered with a horny beak. In the biud<*r port 
of tho jaws aro ninety-two tcetli, rcscnilding those of the 
iguanidsB. Tho skin was either quite naked or covered only 
with epidermic scales. It is not improbable that thcro was 
a slight web between the toes to aid the reptile in swimming; 
the tail formed a powerful swimming organ. The erect 
position assumed by the iguanodon on land enabled it to 
notice at great distances the approach of its enemies, for 
thcro were giants in those days, and tho lingo carnivorous 
reptile the megalosaurns must have proved a terrible foe 
oven to the earth-shaking iguanodon. Probably the iguan- 
odun, when attacked, seized its foe in its short arms and 
stabbed it with its dagger-like thumbs. 

Three species of iguanodon are distinguished. The 
original species of Mantell is Iguanodon Mantelli, with 
five sacral vortebrm and the fore limbs half the length of 
tlic hinder pair. Iguanodon Prestwichii has four saci'al 
vertebrsB. The third species, Iguanodon BemisfartiemU^ 
has-been found in the greatest abundance at Bernissart, 
twenty-one out of the twenty-three skeletons belonging to 
this species. It is larger than Iguanodon ManteUh and 
the disproportion in length between tho fore and hind limbs 
is not BO great. It has six sacral vertebrae. 


ZKA'RIOS, in the Greek mythology, received the god. 
DionysuB kindly in Attica, and in rotui^p was taught the 
secret of wine. He gave some away, but the peasants, who 
drank it too eagerly, thought he had driven them mad, and 
in revenge slew him. Dionysus placed him among the stars 
as the constellation BoOtos (containing the brilliant Arc- 
turus), and the faithful dog who guided his daughter Erigono 
to the grave of Ikarios was likewise translated as the con- 
stellation Procyon (containing Sirius), Erigono, who died 
on her father's grave, becoming the constellation Virgo. 
Ikarios was also tho name of the father of the famous 
Pknelopb, wife of Odysseus (Ulysses). 

IK'ABOS or XC'ARUS, in the Greek mythology, was 
the son of Daidalos or Dasdalus. 

ZK'ENZLD STRX3GT was one of tho four great Boman 
roads which crossed Britain in the time of the Bonmn oc- 
cupation. Begiimiiig on the cost coast it struck inland . 
at Norwich, and passed through Newmarket, Dunstable, 
and Winchester to Southampton. It was roughly the chor(i 
of tho long arc of Boman forts wliich extended from the 
Wash round tho east and south coasts to Southampton. 
Its course may yet bo traced, but with largo breaks. 
It crossed Irmin Street at Dunstable (J^'arum Diancr^y 
and we meet it again in Oxfordshire, where it leads across 
the Thames to the junction of the gi*cat Roman road.s at 
Silchester, and in Bucks a.s Tknell Way. Thence it passed 
to Winchester, then divided into the Southampton and the 
Samm branches. The Ikeuild Street has somcthne.s been 
confounded with the quite distinct Bghenild TFoy, which 
lies along an old Roman road from Gloucester to Doncaster. 

IL'CmSTER or IV'SLCHESTSB, a town of Eng- 
land, in the county of Soinorsct, derives its name from the 
river Ivcl or Yeo, on which it stands. It is 128 miles 
from London, being 5 miles from tho Yeovil station of the 
I^ondou and 8outh-westerii line, and stands in a rich 
broad mai*shy valley, and consists of two parts, Tlchcstcr 
proper and the village of Northover, separated by tlie river 
Yeo, which is crossed by a stone bridge of two largo arches, 
llchcster proper consists of four streets of indifferently 
built houses. The church, an ancient structure, has a low 
octagonal tower. Tho town -hall is a neat modern building 
at one end of the market-place, llchcster, tho chief seat 
of the Belga;, and the Roman hchaliSy was the birthplace 
of Roger Bacon, in 1214. It had 108 burgesses at tlui 
lime of llie Nonnan Conquest, was made the assize town 
for Somerset by Edward HI., and sent two members to the 
Ilouse of Commons until 1832. It is now only worthy 
of notice for its former importance, and has but 683 in- 
habitants. 

lUB-DE-FRANCEp one of the old provinces of France, 
was bounded N. by Picardy, W. by Maine and Normamly, 
S. by Orldanais, and E. by Champagne. It now forms tiic 
departments of Seine-et-Oiso, Scine-et-Marne, Aisno, Oise, 
and parts of Eurc-et-Loire, Loiret, and Yonne. Paris was 
its capital. This province formed part of the moiiirndiy 
under tho first kings of France, and was governed by tlie 
dukes or counts of Paris, who were numbered among the 
great vassals of the crown. It was united to tho crown in 
the year 987 under tho reign of Hugh Capet. 

ILEO-CABiCAli VAZiVE» that most important valve 
which guards tho junction of the great with tho small in- 
testine, protecting the ileum against any regurgitation of 
tho faecal mattei'. It consists of two semilunar folds of 
mucous membrane strengthened by tho muscular fibres of 
the intestine. 

ZL'Snif, one of the three great divisions of the small 
intestine. It is about 10 or 11 feet in length, and is thus 
more than half tho length of the entire small intestine. It 
forms the lowest portion, and opens into the large intestine 
by the ileo-c89cal valve. 

ZL'SU8» or XL'ZAO Pj(US8ZOV» is the name given in. 
old medical works to what used to be considered a distinct 
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diseasei but 'which is now known to be a consequence of 
the severest forms of enteritis, colic, or intestin^ obstme- 
tion. It is chaincterized by intense pain, obstinate vomit- 
ing, frequently terminating in a dischargo of foecal matter 
by the mouth, collapse, and death. The disease is always 
one of the most serious character, requiring prompt and 
skilful medical treatment, and even this is often unavailing. 
Sometimes, however, when the most severe symptoms of 
internal strangulation have been exhibited, relief has como 
almost as 'suddenly as the onset of the disease, through 
the b owel recovering its natural position. 

Z'LBX is a name given to two veiy different plants. As 
that of a species it indicates the evergreen oak of the south 
of Europe, or Qu&rcui Ilex; as that of a genus it belongs 
to the Common Holly (Ilex Aquifolium). Tho genus be- 
longs to the order Ilicine^ (or Aquifoliaccio). Its char- 
acteristics ore the following : — ^There are four (somotimes 
five or six) petals, united at the baso ; the stamens are of 
the same number as the petals ; and the ovary has four or 
five cells. 

Besides tho common Holly and its numerous varieties, 
tlio genus Hex comprehends u large number of species, tbo 
most remarkublo of which are tiio Ilex halmrica^ or 
hroad-leaved species of Minoxna holly, n very handsome 
kind, Avith yellowish-green leaves: it is hardy in tho 
middle and south of England; the Ilex vomitoria^ or 
Gassona tree of the North AmcricaiiH, whose leaves possess 
strongly marked emetic qtmlilies; and the Ilex Para- 
or maid plant, of whoso leaves a very large cou- 
sumption takes place in South America under the name of 
Paraoiiay Tea. Tho leaves are dried, and afterwards 
used like the common tea. 

XL'FRACOAEBIG, a seaport of England, in the county 
of Devon, and a fashionable and romantic watering-place, 
situated on tho Bristol Channel, 210 miles from London 
by Iho South-western Kailway, and 10 miles north from 
Barnstaple, with which it was connected by railway in 
1874, and to which port it is tributary. The old town 
consists of one main street extending along tho sea-coast, 
and reaching at the north-east end to the harbour, which 
is formed by an inlot or cove of the Bristol Channel, very 
commodious and safe, affording anchorage to vessels of 
230 tons burden, and rendered additionally secure by a pier 
860 feet long. This portion of the town is backed by tino 
terraces covered with handsome residences, and is almost 
inclosed by beautifully wooded heights. Good bathing ou 
u sandy bottom is afforded in some small coves at the 
bottom of tho rocks. Tho Church of the Holy Trinity, a 
large and ancient structure, at the western end of the 
toAvn, has been thoroughly restored throughout There 
are other clmrchcs and places of worship for Wesleyans, 
Baptists, Independents, and other denominations. Tlio 
town contains a town-lioll, market-house, cxcollcnt baths, 
aud commodious public rooms, and of lato years it has 
been much resorted to as an agreeable summer residence. 
Tho walks cut through the cliffs and rocks are greatly 
admired for their beauty. The warmth, salubrity, and the 
bright picturesque character of tbo scenery render Ilfra- 
combe x>articular]y suitable for invalids. A splendid hotel 
was opened in 18G7, and visitors can now find every 
secessary accommodation cither there or at the numerous 
villas, terraces, and lodging-houses. The population in 
1881 was 6265. The name, which means Alfred's 
coombe or dingle,'* is variously spelt in ancient vnritings, 
Ilfordscombe, llfarcomhe, Alfredscombe, and Ilfridcombe. 
Tho town was of considerable importance in the time of 
Edward 111., and suffered in the canso of the Parliament 
in 1644. 

IL'IAD. This incomparable poem, or collection of 
poems, at once the earliest and tho most majestio work of 
Greek literature, is so thoroughly the fountain and source 
of a largo part of the Greek mythology that a brief con- 


nected account of its contents and tho myths accompany- 
ing it is necessary. For tho form of the work it is sufficient 
to say that it is in twenty-four books, named by the letters 
of the alphabet, is written in Ionic Greek of an antique 
type, and in perfect hexameters throughout, whose exquisite 
melody and whose marvellous power of suiting tho musical 
sound of the words to the sense they convey lias always 
been and still is nothing short of a miracle. No explana- 
tion of such wondrous skill at such an eoi'ly date has ever 
been given. Tho detached nature of many parts of the 
Iliad, from which whole hooks could he removed without 
injury to the general plan, points to a collection, possibly to 
a rc-writing by one poet, of several separate arohaic poems, 
rather than to the invention of a single man, as tho source 
of tho Iliad. Tho work as we know it is tho result of a 
critical recension of the text in tho time of Pisistratus, 
the bonoficent and art-loving tyrant (absolute ruler) of 
Athens. Tho iirst and eighth books, aud books eleven to 
twenty-two, are often styled tho AchilhU^ and represent 
the main x>lot, tho anger of Achilles and its fatal results. 
The other books, though, as we possess them, evidently by 
the same hand, would appear to be later additions, en- 
largements of the original plan. Tho date of the composi- 
tion of the Iliad given by Herodotus is 850 b.c,, and is 
probably within a century of the truth. Tho Iliad and the 
Odyssey, the iirst treating of episodes in the siege of llion 
(’Iroy), and tho latter of tho adventures of one of the 
heroes, Odussous or Odysst'iis (I^t. Ulysaes), on liis return 
from that siege, were universally held in antiquity to be 
tJio work of llorncr ; but they were only two of a vast 
series of poems whicli, since they included the whole cycle 
of heroic mythology, were called tho Epic Cycle. All of 
these poems, except the Iliad aud the Odyssey, are now 
lost ; their uames and contents arc, however, known, and 
later poets reproduced them in other ways. The following 
may serve as an approximate list of the chief of them — 
Titanomaclieia (War of Tilans and Gods), Danals, Ama- 
zoncia, Oidipodeia (the myths of tho family of Oidipous or 
(Edipus), Thebais and Epigonoi (the iirst and second 
Theban expeditions, f«)revunner8 of tho Trojan wars), 
Kujwcia or Cypria, Iliad, jEthiopis, I^isser Iliad, Ilioupcrsis 
(or Taking of 'Iroy, ■written by Arktinos, who flourished 
about 776 : the poem worked upon by Virgil in the dSneid), 
the Returns of the Heroes, and in especial the return of 
Odusseus (tlic Odysst'y); linally, tho Telegoneia (of Eugam- 
nion, n.c. 566, narrating tho deatli of Odusseus at the 
liands of his son Telegonos, whom the sorceress Circe 
had borne to him). Tills cycle was actually collected in 
one great arrangement by the Alexandiian literati about 
200 B.t\ ; but much at it was found so very inferior to tho 
Diad that the term “ cyclic poet” became a reproach. It 
was not well deserved, so far as wo can judge by fragments 
preserved to us in quotations. 

•Tho Iliad, then, represents in itself or by implication 
the talo of the fall of Troy; and especially the delay in 
tliat event through the quarrel of Achilles witli Agamem- 
non. It remained for about two centuries unwritten, trans- 
mitted by oral tradition only; and it was to stay the growing 
discrexiuncies of tho various versions that the Pisistratid 
canon was laid down. 

The Iliad, like all Greek legends, rests on the inexorable 
power of a mysterious destiny. The Trojan War rose out 
of tho intertwined fates of Helen aud Paris. Helen 
(Gr. Helena) was the daughter of Zeus by Lcda, ivifo of 
Tyudareus. She was so lovely that all tho princes of 
Greece were ready to fight for her hand. Her nominal 
father therefore engaged thorn all to promise to abide by 
tho choice of the princess herself and protect the favoured 
suitor. Helen chose Menelaos, king of Sparta, the eon 
of Atreus and brother of the most powerful prince of 
Greece, Agamemnon. Paris was the son of Priam, king 
of Troy, a town on the Asiatic shore of the Hrilespont. 
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la his infancy, alarmed by a prophecy that he should be 
the rain of his house, bis parents left him exposed on 
Mount Ida* But the shepherds found him and brought 
him up, and he became handsome and bravo. To tho 
judgment of Paris the three chief goddesses of Olympus 
submitted themselves that he should decide who was the 
most beautiful. Kris (Discord) had tossed among them a 
golden apple, and the ** apple of discord ** was inscribed 
** to the loveliest one.** Paris hesitated as the three god- 
desses revealed themselves to him. To warp his judgment 
Hera tempted him with a promise of unlimited rule, Athena 
with glory, Aphrodite with the loveliest woman on earth 
for a bride. To the last, therefore, Paris tossed the apple. 
Aphrodite quickly caused him to be made known to his 
family, to sail to Greece, to be welcomed everywhere, and 
especially at Sparta, where Menelaos ruled. Leaving 
Helen under the guardianship of Paris the king departed 
on a visit to Idomenens in Ci'ete. Paris boro away Helen 
to Troy in tho absence of her husband, the goddess Hera, 
patroness of marriago-faith, endeavouring to wreck the 
guilty pair in a storm, but Aphrodite successfully continuing 
her protection of her favourite. Through her fatal influence 
Priam and his family received Helen, and determined to 
resist any attempt on the part of the Greeks to regain her. 
Menelaos returned to Greece to find liis loss. His brother 
and himself at once called all the princes wlio had been 
suitors of Helen upon their oath, and the rest of Greece 
joined them in one vast armameui of over 1000 ships. 
Tho second book of the Iliad gives tho ** Catalogue of 
Ships,** which was to tlie nobility of Greece what Domes- 
day Book is to our own. Contrary winds dehiyed the 
Greeks at Aulis, throngli the goddess Artemis resenting 
the slaughter of a favourite stag by Agamemnon. The 
goddess wiis only appeased by the sacrifice of IpUigoucia, 
the virgin daughter of tho king. 

Niue yoai's did the Greeks fight round Troy, without 
apparently nearing their end. Fortune was sometimes 
with them, sometimes with tho Trojans and their allies. 
The Greeks were frequently hard pressed, and had to con- 
struct a regular fortification round their ships to avoid being 
cut off from retreat. Hector, one of the sons of Priam, was 
the soul of the Trojan dofence. 

Among the booty of a village on the plain were two 
beautiful maidens, Briscis and Cliryscis. Achilles claimed 
the first, Agamemnon the second. But Chryscis was the 
daughter of a priest of Apollo, and the god sent a pestilence 
upon the Greeks to force them to restore his servant’s child. 
Angry at losing his spoil, and suspecting collusion between 
Achilles and the Greek priest Calchas, who itud declared 
Apollo*s will, Agamemnon took Briseis from Achilles by 
force. Achilles, the first warrior, though by no means the 
most powerful prince among the Greeks, at once withdrew 
to his tent. Disaster on disaster followed. At last Aga- 
memnon, OduBseus, and Diomedes, the three next greatest 
masters in the art of war, were all wounded in one battle, 
and things were at tlieir worst. The Trojans were storming 
the walls of the Greek entrenchments and firing the camps, 
when Patroklos, a friend of Achilles, begged him to lend 
liim his armour, that at least the semblance of the great 
chief might restore confidence to the Greeks. Tlie Trojans, 
thinking Achilles had indeed at last returned to the fight, 
retreated in a panic; Patroklos pursued, was challenged by 
the brave Hector, and slain. Then Achilles, nioved by his 
fi‘iend*s death, consented to receive tlie apologies of Aga- 
moninon and the restoration of Briseis with many gifts, 
and sallied forth in search of Hector. The fight when the 
two heroes met was not long, for Achilles was invulnerable 
save in the heel, because his mother the goddess Thetis had 
dipped him in die river Styx in Hades, holding him by the 
heel, and besides Hector’s hour was come. His parting 
with his wife Andromache, knowing he was probably going 
to his death, is one of the most i^mired passages of the 


Iliad. Achilles, in his fuiy, disgraced himself by tying the 
dead Hector’s feet to his dioriot, aud drying him thus 
round the walls of Troy. But when tho ageoFriam came to 
the camp to bog the body of his son, Achilles gave it up in 
a ready and even generous manner. Achilles met his own 
death by an arrow shot by Paris, which wounded him in 
his unguarded heel. Apollo sped tlie shaft. In fact the 
greatest strokes of the heroes throughout the Iliad are due 
to divine assistance. If their favourites are hard pressed 
the gods or goddesses cover them with a protecting cloud, 
or bear them bodily away to safety, or turn aside the flying 
javelin or the threatening sword. Hera, Athena, and 
Poseidon were the chief gods fighting for the Groeks; 
and they were opposed on the part of the Trojans by 
Aphrodite, Apollo, and Ares. A very fine scene in one of 
tlie later epics is where Thetis and Eos, the goddess- 
mothers of Achilles and Memnon, leave their sons still 
fighting and fly to Zeus for his help, each against the 
other. Father Zeus holds out the balance, and Memnon’s 
scale sinks at once. At tliat instant he falls by tho hand 
of Achilles, and Kob speeds to earth to bear away tlie body 
to Ethiopia. 

The deatli of Achilles (we are now beyond the actual 
scope of tho Iliad) was a sore blow to the Greeks. Aias 
(Ajax) and Odusseus contended for bis armour, and when 
it was awarded to Odusseus his rival went mad, and in his 
madness slaughtered a herd of sheep, believing them to be 
men. Eventually ho kiJiod himself. A truce was now 
agreed to, both sides being exhausted. On the rosumptiuu 
of liostiliticB the Greeks were fortunate enough to seize 
Hclenos, the prophet-son of Pnam. Odusseus won from 
him the secrets of Troy’s long resistance. As long as tlie 
image of Pallas-Athena, called the Palladlon (Palladium), 
was in the town Troy was safe. This consequently Odus- 
sons, who was as cunning as he was brave, contrived to 
steal, assisted, according to one version, by the repentant 
Helen. The possession of tho bow and arrows of Horakles, 
also obtained through Odusseus, powerfully aided in weak- 
ening the Trojans, Paris being one of the first victims to 
fall by them. 

By the advice of Odusseus, who received the stratagom 
from Athena, a great wooden horse was now made, quite 
hollow, and big enough to hold a small body of the bravest 
warriors inside. The entire Greek army, except these few, 
then set sail as if abandoning the war. Laokoon (or Lao- 
eoou), priest of Apollo, in vain warned bis fellow-citizens to 
have nothing to do with the horse: his interference even 
enraged tho gods, weary of the war, and two huge serpents 
issuing from the sea crashed him and his sons to death. 
A breach was made in the walls and the great horse was 
dragged into the city, to replace, as they hoped, the lost 
PoUadion. At night the Greeks issued from the horse and 
opened the gates to the anny, which had returned under 
cover pf the darkness. Troy was set on fire in a hundred 
places at once and burnt to the ground. Only a very few 
escaped, among them ^iieas, son of Auchises by the god- 
dess Aphrodite, and nephew of Priam. From him tho 
Romans claimed descent. The remunder of the heroes had 
lamentable fates for the most port Agamemnon, after a 
ten years’ absence, met his death at tlie hands of his un- 
faithful wife Glytemncstra; Odusseus did not reach home 
till after countless wanderings; only a very few had a 
prosperous return and a happy life after. But the accounts 
of the two mentioned (the finit as represented in the plays 
of JEschylns, the second in the original form as the Odyssey 
of Homer) are the only two which have come down to us in 
a complete condition out of all the mass which once existed, 

Such is a bare outline of this famous epic, which has be- 
come part and parcel of the life of all the nations of Europe. 
Poets, painters, and sculptors find innumerable themes from 
it, and not a day passes but one or more allusions to it crop 
up in the common talk of daily life. 



ttICIC ACID. 


S41 


ILLE-ET-VILAINE. 


The Iliad was sncceeded by the Odyssey, which we still 
have, most fortrnately; but it was preceded by a lost poem 
held iu all antiquity to be almost equid to it in beauty. 
Cypria, for that was the name of the lost epic, traced out 
the be^nnings of the fatal quarrel, and told how the heroes 
came together before the great dty in the extreme north- 
west of “Asia” (Asia Minor). Thus the Cypria or ante- 
Iliad began with a crowd of incidents and scattered threads, 
gathering them up into a whole, and ceasing with the first 
years of the Trojan War; the interest is brought to a focus 
round a few heroes, of whom Aohilles, Hector, Diomedes, 
Odusseus, Alas, Agamemnon, and Nestor are the chief in 
the Iliad, and narrowed to the personal interest of one hero 
in the Odyssey. All are connected into a work of art fol- 
lowing a curiously definite plan. But while the Odyssey is 
not naturally a favourite subject with Greek vase-artists, &c., 
since it only flattered the smsJl island of Ithaca to hav^ the 
story repeated, and while the Iliad is rarely their theme, the 
Cypria, which touched all the tribes of Greece, is universally 
illustrated. Philoktotes, Telephos, Palamcdes, Protosilaos, 
were all heroes of the lost Cypria; better known episodes 
are the “Judgment of Paris,” the “Marriage of Pelens and 
Thetis,” and the surprise of Troilus and Polyxena by Aohilles 
at the well. A motive, too, is given to the whole legend, in 
the prayer of Mother Earth with which the Cypria opened, 
for the ancient goddess, groaning under the weight of the 
myriads of men moving on lier broad bosom, sent up a cry 
to the gods for relief— -and they resisted no longer tho 
pressure of tho Fates. The best and bravest of mankind 
perished by one another's hand, and the common herd fell 
with them; so only could Mother Earth breathe freely 
once more. 

Nothing is more regretted than the loss of this store- 
house of the most anemnt myths and legends of Greece. 
It was attributed to Homer, who married his daughter to 
a Cyprian named Stasinos and gave him the poem, bonce 
called Cypria (the Cyprian epic), as a dowry. Others 
maintained that Stasinos himself wrote it. 

ILrCXG AGED is an acid found In the leaves of the 
common holly, Ilex AquifoUum^ natural order Aquifoliacea>. 
It is found in combination with lime as ilicato of calcium, 
a salt insoluble in alcohol, but very solnble in water. The 
acid has not been isolated.' 

XL'XCXN is the bitter principle of tho same plant. It 
is a brown, bitter, hygroscopic powder, soluble in water 
and alcohol, but insoluble in ether. 

XLZGX'NIUB is an order of plants belonging to the 
cohort Olacales among the Polypetal^. It is named 
after the genus Ilex, which contains the common holly 
and the Paraguay tea plant Tho winter berry is another 
genus of plants belonging to tho order. 

There are 160 species, several of which are natives of 
tropical Asia and America, others arc found in tho tem- 
perate regions of the northern hemisphere, while very few 
grow in Africa and Australia. The calyx is small, with 
three to six divisions; there are four or five imbricate 
corolla lobes; hypogynons stamens, of tlio same number 
as the petals ; no distinct disc, a free globose ovary, with 
three or several cells ; one or two ovules in each cell, pen- 
dulous, with dorsal raphe; a drupaceous fruit, with three 
to eighteen one-seeded pyrenes ; the embryo very small in 
copious albumen. The flowers are regular, generally smaH, 
and of a white colour. Tho species are trees or shrubs 
with alternate entire leaves without stipules. 

XL'ZON (Lat. lUuni), See Trot, Iliai>. 

1LZS^80S» the little river which flows at the east side 
of the city of Athens. It originates in Mount Hymottus, 
and reedves the brook Eridanos near the Lyceum. For- 
merly it spent itself in the marshes, never reaching the sea; 
nowit is still further from that destination, for it gives the 
rodn water supply to the city, and is always almost drawn 
dxy for that purpose. 


ILZ'THYXA or BZLliZ'TBYZJL (or Ekutho) was tho 
goddess of childbirth. Homer speaks of more than one in 
the Iliad, but the Odyssey, the Hesiodio poems, and later 
works know of only one. The moon was always held a 
great favonrer of growth among tho ancients, and so the 
curious result comes about that the worship of Ilithyia was 
confnsed with that of Artemis, tibe virgin goddess of the 
moon, until it almost became a name of Artemis. In other 
places it seems rather to be a name of Hera; and this was 
particularly tho case with Juno, tho Roman goddess cor- 
relative with the Greek Hera — for Lncina, which answers 
to the Greek Eileithyia, is almost the favourite epithet of 
Juno. At tho same time this divinity was worshipped very 
widely in Greece on her own account, especially by the 
Dorians of C rete, th o Delians, and the men of Attica. 

ILIX ANYTHIN is a yellow substance extracted from 
the holly. It is obtained in crystalUno needles, molting 
at 198® C, (388® Fahr.) It is insoluble in cold water 
and in ether, but solnble in hot water and in alcohol. 
The formula is C]7H2202i. It affords a yellow dye when 
nsed oil cloth with a mordant. It becomes orange with 
alkalies, and green with perchloride of iron. Tho lead salt 
is a yellow powder, fonning a colourless solution with 
acetic acid. 

ZLK,a term used in Scotland to denote eacli, every; 
as ilk ane of you, every one of yon ; and also to signify 
the same ; as, for example, Macintosh of that ilk moans 
a gentleman whoso surname and the title of his estate are 
the same ; that is, Macintosh of Macintosh. 

IL'KBSTON, a market-town of England, in the connty 
of Derby, situated in the valley of the Erewash, 9 miles E.N.E. 
from Derby, and 125 from London by the Midland Rail- 
way. The population of tho parish in 1881 was 14,122, 
a considerable portion of whom were engaged in manu- 
factures or in tho coal-pits in the neighbourhood. The 
chnrch has a stone screen in tho Early English stylo of 
architecture, and is altogether a very flne bnilding. A 
new chantry chapel has been added to it In modern times. 
The other principal bnildings are the town-ball and 
mechanics* institute. There are places of worship for all 
denominations of dissenters. The principal articles made 
are stockings and lacc; there are also manufactories of stone 
bottles, drain-pipes, .and common earthenware, and brick 
and lime kilns. A warm mineral spring, the properties of 
which somewhat resemble those of the Seltzer water, was 
discovered in 1830. Tiie water contains carbonic, sul- 
phnric, and muriatic acids, and lime, magnesia, and soda. 

IXiXiSCEBXtA'CEJB, a small order of plants, chiefly 
consisting of herbaceous weeds, found in tho temperate 
and wanner parts of the world. The species are often 
conspicuous, especially when dried, for their silveiy stipules 
and shining calyxes, and are sometimes beautiful micro- 
scopic objects ; but they aro too small to bo interesting in 
any other way, and arc of no known use. There are about 
ninety species; tho chief genera are Illecebrum, Paronychia, 
Hornhiria, and Scleranthus. The flowers arc regular, and 
of a green or white colour. The perianth is herbaceous or 
scarious at tho margins, persistent, with four or five lobes. 
The stamens are as many as the perianth-lobes, and^ oppo- 
site to them. The ovary is free and onc-ccllcd, with one 
ovule ; there is one style with two or three branches, or two 
styles (very rarely thrcHj). The embryo is curved, oxcentric, 
in mealy or fleshy albumen. The species are herbs, more 
rarely shrubs; tho leaves aro generally opposite, with scari- 
ous stipules. The order is placed by Bentham and Hooker 
in the series Gurvembryoo) of the Monochlamyde^. 

ZUUB-ET-VZZJkDn:, a department in France, formed 
out of a portion of the old province of Bretagne, is bounded 
N. by the English Channel and the dep^ment of La 
Mancie, E. by the department of Mayenne, 6. by that of 
Loire-Inf4rienre, and W. by those of Morbihan and COtes 
dn Nord. It measnres 74 miles from north to sonth, and 
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55 from oast to west. The area is 2597 square miles. 
The population in 1882 was 615,480. 

Surface . — ^The department is divided by the Armoric 
hills into two slopes, one inclining to the Englisli Channel, 
the other to the Bay of Biscay. It presents a groat 
variety of hill and dale, heaths, moors, forests, ponds, and 
marshes, which are rendered productive by drainage, or on 
the coast by banking out the sea. The soil, except in the 
marsh land, is shallow and light; the most fertile soils ai*e 
in tlie neighbourhood of St. Male, Montfort, and Bennes, 
and in the marshes north of Dol. The coast, which ex- 
tends between the embouchures of the Oouesnon and the 
Banco, measures about 40 miles ; it is washed by the fine 
Bay of Cancale ; but access to it is much impeded by a 
great number of isolated rocks and islets. St. Malo in the 
north and Bedon in the south of tho department ai’o the 
most important ports. 

The department takes its name from the Ille and tho 
Vilaino, the two principal rivers. The Ille rises near 
Comlmurg, north of the Armoric range, through a gap in 
which it runs south and joins the Viluine on the right hank 
at Bennes after a course of abont 20 miles. Its waters 
supply the Ille-et'-Bancc Canal, which runs a considerable 
way along the Ille, and then, turning uorlh-wcst, joins the 
Bane^ a little above Dinan. The Vilaint! rises a little west 
of £m6o, in the department of Mayennc, and runs gener- 
ally west past Vitrd as far as Bennes, 5 miles above which 
it becomes navigable. Having received the Ille ui Bennes, 
its course is S.S.W. past Bedoii, whence to its mouth in 
the Bay of Biscay, below Bocho-B(3rnar(], it is a tidal river 
and navigable for vessels of 250 Ions. Its whole length is 
116 miles, 78 of whicli are navigable. On the right it 
receives the Canlache, tho Ch6vrc, the Ille before men- 
tioned, tho Men, and the Oust ; on the left its feeders are 
the Seiche, tho Scmnoii, the Cher (which enters it on tho 
borders of Loire-Infdrioure), and the Don and the Isac, 
which flow from Loire-Infericuro, and are l)oth navigable. 
The Conosnon rises east of Fougbres, and runs first west, 
then north past Antrain, and enters tho Bay of Cancale, 
below Pontorson, in the department of Manche. It is 
navigable at high water for barges from Antrain. The 
linnee is describod under Cotics i>u Nord. The dcpai't- 
ment contains 1,652,446 acres. The railway from I’aris 
to Brest passes Vitrd and Bennes. 

The farms are small, the largest not. exceeding 75 acres, 
and many not more than 5. The suil is capable of producing 
all kinds of breadstufl's in quantity sufficient for tlic wants 
of the population. In the rich soils wheat of excellent 
quality is raised ; tobacco is grown near St. Malo ; lye, 
barley, oats, buckwheat, and mixed grain are produced in 
the middling and poorer soils. The cultivation of flax 
and hemp for tho manufactures of tho department is very 
exlenslve ; the flax and hemp In the dressed state, as also 
the seeds, are important objects of commerce. Tho apple 
and the pear are voiy extensively cultivated for making 
cider and peny, the chief drinks of the population ; the 
cider is strong enough to keep for two years, and is con- 
sidered tho best made in Franco. The grass land along 
the river basins is rich ; and as the outlet on the heaths 
and moors is large, great numbers of cattle ai’e reared, and 
excellent butter and cheese arc made. The honey and 
wax of the department are also celebrated. There is litth} 
meadow land ; of artificial gi’asses only clover is grown. 
Horses, in general of small breed, sheep, goats, poultry, 
.and pigs of the large white breed aro numerous. Game, 
inclndiug wild boars, hares, rabbits, partridges, quails, 
woodcocks, &c., is abundant. The fisheries on the coast, 
which are actively plied, yield excellent oysters, soles, lob- 
sters, turbot, skate, crabs, &c. The forests of the depart- 
ment contidn fine timber ; the prevailing kinds are oak and 
beech, next come chestnut, poplar, and birch. The culti- 
vated land also presents the appearance of a forest, finch 


Is the number of apple trees planted in the fields, and of 
timber trees in tho hedges that separate e^h field ; but as 
these latter are regularly stripped of their branches to 
supply firewood, they are of littie value as timber. 

Several iron mines are worked ; roofing and clay slate, 
white quartz for tlio glass factories, limestone, and granite 
are quarried; lead and copper ore are found. Mineral 
springs ai‘e numorons. 

Tho most important manufactures are linen, sailcloth 
of the best quality, Bussia duck, canvas, and shoe and 
morocco leather ; felt and straw hats, sewing thread, thread 
stockings, ship cordage and ropes, fishing nets, hooks and 
lines, pottery, cotton and woollen yarn, are also made. 
There are, Insides, several glass-making, tanning, and 
bleaching esiablisbments, brandy ^stillerics, paper-mills, 
iron-forges and smelting furnaces, and fiour-roills; in the 
towns on the coast shipbuilding is carried on to some 
extent. Salt is made in some of the marslics on tho coast. 
Tho commerce is composed of the various articles named, 
and of groats, chestnuts, salt pork, hides, oak staves, 
firewood, &c. 

The climate is damp, but temperate ; much rain falls in 
winter; the prevailing winds are tho west, north-west, and 
soutli-west ; hurricanes arc leas frequent and less destruc- 
tive than in some of the more uvestern departments. 

The condition of tho peasantry is similar, but rather 
superior, to that of the peasantry of Finist&bk. The 
department contains many Druidical and Oelllc remains, 
consisting of monoliths (menhirs), altar-tables (dolmen, 
kistvacn), cromlechs, and cairns. 

Tlie department is divided into the following six arron- 
clissements — Bennes, Fonghres, Montfort, St Malo, Vitrd, 
and Bedon. The capital of the department is Benmes. 

XXJLJBGXTIMACY. Sec BAsf akd. 

ZUiX'CXUM. See Anise. 

ZLLINOXS (pronounced THinof% one of the United 
Stales of North America, is bounded S.E. by the river 
Ohio ; K. by I^e Micliigan and Indiana ; N. by the par- 
allel of 42’’ 30' N. hit. ; W. by the Mississippi. The greatest 
length is about 880 miles, aud breadtli 210 miles. The 
entire area is 55,414 square miles, or about 85,500,000 
square acres. The population has increased from 12,000 
in 1810, to 8,078,686 in 1880. 

The Kaskaskia rises on the east side of the state, and, 
flowing to the S.W. for about 250 miles, falls into the 
Mississippi about 80 miles above the junction of the Ohio. 
The Illinois, the largest river in .the state, rises near Lake 
Michigan, and flows W. and S.S.W. into the Mississippi, 
which it joins 20 miles above the Missouri. This large 
river takes tho name of Illinois only from the confluence of 
the Plane Biver from tho N.K., and the Kankakee from 
the £., both considerable streams and navigable for boats. 
Thirty miles below their confluence the Fox Biver falls into 
the Illinois from the north : it rises in the Huron territory, 
and has a course of 200 miles 6.S.W., more than half of 
which is in this state. The other principal tributaries of 
the Illinois are the Vermilion Biver from the S.E., tlie 
Mackinaw from tho N.E., Spoon Biver from theN.W.,and 
the Sangamon or Songanio from the E. The last is by 
much the largest of these tributaries. Bock Biver rises iu 
the Huron territoiy, and entering the state of Illinois on 
its north boundary, crosses it in a S.W. coarse of about 
200 miles to the Mississippi. 

There is a range of low hills near the Ohio, and tho 
western port of the state has an undulating surface ; but 
with those exceptions Illinois is one great plain, having a 
generM slope to the south-west. Its soil consists of ex- 
ceedingly fertile pnurie and timbered land. The minerals 
aro iron, copper, and lead, in the north-western angle of 
the state. Lead mines are worked, and ore very rich. 
Coal is found in every part of Illinois. Limestones and 
sandstones are the usnid rocks. The dimate is mudi the 



ILLUMINATL 


843 


ILLUMINATING. 


same as that of Missourif except that it is more hnmid, 
and in the swampy districts less healthy. The agricnltnral 
prodncta of the ^te are maize, wheat, hemp,flonr, tobacco, 
and fnuts. Swine are reared in great numbers from the 
abundant mast of the forests. There aro few manufactures 
except those of salt from salt-springs. Springfield is the 
capital, but Chicago is the largest town. 

The state is within the limits of the cession which Vir- 
ginia made to the United States in 1787 ; hut tho first 
settlements made in it were by tho Canadian French before 
lG7d. It was governed, with Indiana, as a territory of 
the United States from 1800 to 1809. In 1809 they were 
made separate territorial governments, and in 1818 Illinois 
was orected into a state. 

ILXaUUXMA'TI (Lat., enlightened), a name which at 
difi'eront times has been taken by four societies in Europe. 
The first, the Alombrados. arose about 1620 in Spain, and 
were ultimately suppressed by tho Inquisition. Another 
society bearing this namo appeared in Picardy in 1623, 
which ultimately became identified with the Guerincts, en- 
thusiasts and visionaries, who were suppressed in 1685. 
During tho next century it is smd a sect also bearing 
this title lasted from 1722 up to the Revolution in France, 
hut scarcely anything is known of its tenets or practices. 
The fimrtli and by far the most important organization 
was founded on 1st May at Ingolstadt by Adam Weis- 
haupt, professor of canon law, who had formerly been a 
member of the order of the Jesuits. The objects of the 
society were the encouragement of reason, freedom, brotherly 
love, and of opposition to superstition, tyranny, and ignor- 
ance. Its religious principles consisted in the acceptance 
of a system of deism, Christian doctrines and ritual being 
equally regarded with dislike, while its aim in politics was 
strongly republican ancUposslbly socialist. Beginning with 
some of his own pupils, Weishaupt was able to rapidly 
extend his propaganda, and in tho course of a few years 
members were found in most of the great cities of Europe. 
Its organization was greatly developed by Baron Adolf 
von Kniggc, who lived at Frankfurt-on-tho-Main, and tho 
society entered into intimate relations with the Freemasons. 
According to the scheme devised by Kniggc there were to 
bo throe classes of members, llie first of which was made 
up of the novices, tho minervals, and the lesser illumlnali ; 
the second, of three orders of freemasomy; and the third, 
of the mysteries, the grades of which were priests and 
regents, and magus and king. The members of the society 
on joining took fresh names, generally from classical sources, 
corresponded in cypher, and bestowed new names on the 
towns where their meetings were held. To keep the power 
of tlic society in tho hands of its leaders a plan of mutual 
espionage was designed, and monthly confessions w'erc 
enforced. It is said that at one period some 2000 of tho 
most accomplished men in Europe wore members of the 
order, hut in 1784 a rupture took place between Weishaupt 
and Knigge, and in 1786 the Bavarian government issued 
an edict suppressing the organization. Weishanpt was* 
deprived of his ofiicc and banished, and many of tho 
inemhers of the society were severely punished. It is 
supposed by many tliat the principles of illuminism intro- 
duced to the French Freemasons had an important inlluonce 
in preparing for the Revolution, but there is not much 
evidence in favour of the supposition. The founder, Weis- 
baupt, died in 1880 at the age of eighty-thrcc. 

XLLU'MXNATING is a very ancient art. It may be 
defined as tlio ornamentation of manuscripts. In its highest 
iorms illnimnating reaches to the dignity of a serious art. 
While the ordinary monkish scribe contents himself with 
a flourish here and there, or witli decorated titles and head- 
lines or oniamental capital letters, the more skilful and 
artistic worker uses every device of colour and fancy of 
form to make the page a blaze of glory. Then steps in 
•the true artist Uis capital letters or his borders contain 


desi^s, even portraits or small pictures, which have a 
bearing on the text, and which are in themselves beautifni. 
The visitor to tho monastery of Savonarola, San Marco at 
Florence, made interesting to Englishmen by George Eliot's 
“ Romola,” passes by the library door too frequently. But 
be w'ho enters there finds in the exquisite illuminations of 
Fra Benedetto, the brother of tlie more famous Fra Angelico, 
some of the most exquisite gems of art possible among the 
illuminations of the church-books of tho monastery. The 
faces are as delicate and as precious as enamels; xbo 
colour not only of the pictures, hut of the writing, border- 
ing, and indeed tho entire page, a wonder of softness and 
purity of tint. These give the culminating point of the art. 

Illuminating was known and used to a certain extent by 
the ancient Egyptians, as wc can see by the ancient papyri 
in tho British Museum. But tho Greeks, who copied the 
Egyptians in so much else, did not follow them in this 
mode of art, for they preferred tho roll-form for their 
books. It was not till the square pages came in under the 
Byzantine emperors that borderings and onrichmeiits began 
to any extent But in tho fourth and fifth centuries tho 
art, though not high in character, became very gorgeous. 
Greek MSS. exist, written on purple-stainod vellum in 
characters of gold, of nearly this antiquity. The oldest 
illuminated MSS. are both of late fonrth or early fifth 
centur}' work — a Dioscoridcs at Vienna, and a Virgil at 
tho Vatican, Rome. Both contain miniature pictures as 
well as ornamentations of tho text. 

It is doubtful whether tho Irish and Old English illu- 
mination, which rose to great perfection in tho sixth 
century, is derived from the very similar early Lombardic 
style, or t^ice versa. Probably the notion of illumination 
was duo to Italy, and the distinctive style was of native 
origin. Italy would then imitate Ireland. The heathen 
English were at this time conquering Britain, and all the 
best powers of Christianity concentrated themselves in 
Ireland. A well-developed and complete style of inter- 
woven and com])l(>x ribbon-like ornament, with frequent 
dotted borderings and grotesque animal heads ending tho 
ribbons, grew uj». As England grew settled schools were 
founded for the cultivation of this ai*t. St. Dunstan him- 
self is famous to us as an Jllnmiiiator, and of his school at 
Winchester wc have w'orks. The best Irish MSS. are tho 
very fine “ Durham Book” of tho eighth centnry, long kept 
in Durham Cathedral (now in the British Mnscum), and 
the Dublin contemporary copy of the “ Book of St. Kells.” 

Next eamc tho school of Charlemagne, adopting all tho 
gorgeousncBs of the Eastern metliods, but without such a 
purely architectural style of ornament as was now in 
favour at Constantinople. This Western or Frankish 
scliool rapidly developed an extraordinary fancy for enor- 
mous capital letters, some of the largest even reaching tho 
size of 2 feet. After the ninth century this curious ex- 
travagance begins somewhat to abate, but does not die out 
till the end of the eleventh century. 

England developed yet another style at the close of the 
tenth century, so special to this country as to be always 
railed opus Angliaim^ tho finest existing specimem being a 
copy of the Gospels mndc for Cnnt the Great (Canute). Its 
spires and pinnacles, crockets and bosses are like a prophecy 
of medkeval Gothic, Fancy then began to run riot. 
Anollier century saw the beginning of the practice of leav- 
ing spaces for the illuminator, the scribe only writing tho 
text in a modwatcly plain faslnon. In the thirteenth 
oentmy tho backgrounds of tho principal places left for 
illumination ai*e of gold, upon which the figures are thickly 
painted ; oniament is ovc*rcrowdcd and fantastic, colours 
are bea^ 7 , and the whole eficct, though gorgeous and 
splendid, wants taste. The art now rapidly deteriorated 
into every excess and extravagance until a sudden change 
occurred, when in the thirteenth and fourteenth centuries the 
rise of Italian painting brought to bear upon illumination 
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the great minds of art. Gimabne, Giotto, Pisano, all took 
pride in sotting the noblest models for the fine-art illumi- 
imtor — models scarce equalled even by the wonderful finish 
of the similar works of the Van Eycks and Memling in 
Flnnders during the same periods. The art of tlic fifteenth 
century produced the noblest specimens of high art illumi- 
nati<in which wo* possess in the works of Benedetto and 
Angelico, and others of that magnificent time. In this | 
blaze of splendour the art almost suddenly perished. Its | 
knell was sounded by the invention of printing. It sank j 
at once fi-om the dignified position of a noble ornament to | 
things of real use into a more luxuiy. The monochromes 
of Louis XIV. are among the last specimens — a gray oma- 
niciit with the lights picked out sharply in white. 

The value of this long series of art, often giving us our 
only portraits of celebrities, always yielding us valuable 
information on manners and costumes, is quite incalculable. 
Illuminated MSS. are a mine of wealth, not only to the 
enrions in archaeology, but to the most philosophic of his- 
torians ; and the poor ascetic who wore out his eyes in the 
dim light of some narrow cell, where the window hole was 
perforce smfdl if the tenant were not to perish of cold, 
poring over his hairline strokes of colour, with only the 
glorification of the divine message before his mind, little 
thought that ho would leave perhaps the only record of 
men in their habit as they walked whereby their brethren 
of lOUO years later might know them, add greet them 
across the ages. 

In our Plate we give a chronological arrangement of 
capital letters, copied from ancient MSS., which conveys 
some idea of the successive kinds of ornamentation em- 
ployed. It shows at a glance how the stylos varied from 
the grotesque Ba, of the seventh century to the beautiful 
Italian 0 of the sixteenth, ending with the French O, 
which was executed as late as the reign of Louis XIV. 

ZlaLU'SlONS of sense form u most cuiious and in- 
stnictlve series of phenomena. Illusions of smell arc 
uufreqnont, of taste rather more coniniun, of touch fre- 
quent, of hearing more frequent, and of sight the most 
common of all. The old proverb “seeing is believing” is 
nstouishiiigly false when scientifically examined. In the 
list just given it will be observed that the tendency to 
illusion grows with the delicacy of the sense, and tliis is a 
natural consequence. A smell is an actual sensation and 
but little more — the reasoning powers of the brain do not 
enter largely into it; but a touch sets the brain oiF in a 
train of reasonings and inferences ; and wliut we call sight 
may, with a little stretch of exaggeration, be said to he far 
more the work of tbouglit than of sense. Consequently 
this sense beyond all others is easy to be deluded by any- 
thing which sets the mind on a false truck of reasoning. 
Passing over the somewhat obscure cases of siiiell and 
taste, which would take too much time to clearly develop, 
we may give a few instances of illusions of the three 
su])erior senses. As regards smell, however, it may be 
remarked that when the inner nose is galvanized, the nega- 
tive pole causes a distinct smell of ammonia and the posi- 
tive of acid ; and also we may note the constant presence 
of evil smells or tastes, due to injury or disease of the 
sense organs, cases of which are within the acquaiutanco 
of almost every one with a wide circle of friends. * 

IlltuiatM of Touch, — ^I'he exaggeration of size when an 
object touches a sousitivo part of the skin, that is, a part 
where the ends of nerve fibres lie thickly togotlier, is vexy 
remarkable. The size of the cavity in a tootli as felt by 
the tongue, of a tiny grain of sand which has blown into 
the eye as felt by the eyelids, are cases in point. This can 
be most remarkably instanced by means of the increasing 
sensitiveness of the skin of the face towards the lips. If 
the points of a pair of compasses (not too keen) be set at a 
certain distance apart and be then slowly drawn across the 
cheek to the lips, the eyes being closed, it is ahnost im- 


possible not to believe that the logs of the compasses are 
moving away from one another, and their width a^t when 
touching the lips is apparently very eonsid^'ably different to 
that when touc^g the cheek near the ear. Again closing the 
eyes, cross the middle finger over the forefinger, and let a 
small marble be rolled between them : the ouUides of the 
fingers are now touching the marble, and the brain in most 
persons obstinately persists therefore in feeling two marbles, 
because in ordinary cases with the fingers in their natural 
position this sensation could only be gained by two marbles 
being touched. A painful case of this spcdies of illusion is 
the frequent itching in the toes felt by persons who have 
undergone amputation of the leg or foot. The nerves receive 
some stimulus at their cut ends, and the brain of course 
refers it to the proper and legitimate source, now, alas, no 
longer in existence. 

Another variety is given by the touch-illusions of tem- 
perature. Thus water of a temperature comfortable t<i the 
hand is quite intolerable if the whole body be immersed* 
So, too, water appears much hotter to the hand than to a 
single finger. Let two bowls of water bo prepared, one at 
97^Fnbr. and the other at 104® Fahr. (as in an experiment 
of Weber’s), and it will bo found that a stranger who plunges 
the whole hand into the first and one finger only into the 
second will invariably declare the first to be by 8 or 4 degrees 
the hotter, oven with as much as 7 degrees difference on ilw 
other side — that is to say, he will bo deceived by at least 
10 degrees. Very low or very liigh temperatures alike 
produce the sensation of burning. Sailors in the Arctic 
regions touching intensely cold metal blister their hands 
and Bufler a scorching pain. This is scarcely to be called 
an illosion, however, for the burning is a reality ; it matters 
not to the scorched skin whether it was caused by the heat 
suddenly passing into, or out of, the body. The most 
amusing illusion of temperatun^, however, is when the same 
water is made to feel at once hot and cold. It is not> difficult 
to accomplish this. Take three basins, fill the first with hot, 
the middle with lukewarm, the third with ice-cold water. 
Place the hands respectively in the hot and cold basins, 
then when the temperature has been thoroughly felt, u 
sudden plunge of both into the middle basin will bo 
attended 'with the strange result of the same water feeling 
hot to one hand and cold to the other. 

Illusions of Hearing . — These are most common. Every 
one is either afflicted at some time of life, or has friends 
afflicted, with singing in the cars of more or less intensity. 
Cerebral disease or a sodden jar (as in a railway accident) 
will inflict this misery upon a sufferer for the whole of life. 
So also a stay in a noisy street will sometimes leave a 
spectral rattling behind it, which is of some duration, and 
is vexy annoying to one used to a quiet country dwelling. 

The mind may also be deceived through the fact of onr 
having two ears, as is proved by various experiments where 
the same sound arrives through two different media, one 
communicating with one ear, tbe other with the other. 
Persons temporarily deaf with the left ear fancy many 
more sounds come from the right hand than is truly tbe 
case, because they hear them on the right; just as persons 
tapped on the right shoulder turn to the right, while the 
joker (who was all tlxe time on their left, and stretched 
across their back to perpetrate his joke) slips off undetected. 
Or two apparent sounds may be beard with one ear, though 
only one really exists. Thus let a small bell sound under 
water, and let a stontish metal wire reach from the water 
to one ear, the other being plugged. Two distinct sounde 
of different quality and power will be heard, the one arriv- 
ing by the rod, the other by the air. 

Cases of anditoiy illnsions of a spectral kind, as tbe 
hearing of imaginary voices, &o. (apart from any taint of 
insanity or ddnsion), are so extremely common as to need 
but a mere mention. They are a fmitful source of ghost 
stories. The illusions of the ventriloquist are pure brain- 
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iUusions, the reBiilt of false reasoning, for they depend upon ! 
an ortificud imitation of the effects of distance upon sound, 
and are frequedtly very perfect 

IllunoM of Sight , — Of all illusions these are the easiest 
to produce and the most difficult to detect ; and there are 
few persons who are not daily deceived by their sense of 
sight The illusions of the eye due to physical causes ore 
countlesB. Auditory phantoms are tolerably numerous, 
but the large family of ghosts depends for its existence far 
more upon the illusion of the eye than of the ear. Colour- 
spectra and colour-illusions are remarkable for their variety 
and intensity. [See Colour.] Malformations of the 
eye are a fruitful source of illusions. But the fact that 
every image is vertically and laterally inverted on the 
retina is the parent of far more. Thus, if the eyeball be 
pressed on the outer side aphoaphetie or imaginary ball of 
coloured light will appear on the side towards the nose — 
the brain, as usual, reversing the impression on the retina. 
As was said in regard to the ear, so also with regard to 
the eye, if by any means we can make one object give two 
sensations we perceive it, not as one, but as two objects. 
For let two pin-holes be made in a curd less tlian a quarter 
of an inch apart (less than the diameter of the pupil of the 
(ye, in fact), and let a pin-head be viewed through them ; 
two pin-heads will appear quite ch^arly if card and pin be 
both held rather close to the eye; indeed, it requires a strong 
(effort of will to be sure there are not two. Conversely two 
images may be made to seem one, but this illusion dejiends 
upon our having two eyes, and of course seeing objects 
from two view-points at once. If, therefore, by lenses 
suitably disposed at a proper angle each eye is made to see 
ii distinct fiat picture, the two pictures having just the 
diversity that would appear when the object is viewed by 
the right eye alone and by the left eye alone, then theso 
two images will coalesce and form cue object, which will 
possess the solidity and relief of nature itself — and this is 
the principle of the Stbrkoscove. 

A cui‘ious illusion of size was probably remarked in the 
experiment with the pin just given. It may be made 
clearer by using only one hole. The eye cannot bring to a 
focus all the rays reflected from an object held at such a 
small distance as was the pin. But let the outer rays be 
cut off by means of a pin-hole and the eye deals readily 
with the rest, with the effect, however, of our seeing a very 
greatly magnified uiiage, on account of the nearness of the 
object to the eye, and the consequently larger angle its 
rays take upon the retina. If a small strip of card be 
perforated and bent, as in fig. IS in the Plate, and a pin 
stuck so that its head comes in the square hole, theii 
applying the eye to that hole, and looking through botli 
lioles at a light, the pin will bo seen very largo, upside 
down, and apparently at some distance from tlie eye. 
Another illusion as to size is given by comparison with 
known objects. Vast mountains can bo depicted by an 
artist in an inch square, if he will give us a tree or a man 
to measure by. Thus lUso the moon or sun when rising or 
setting, and so measurable against trees or towers of great 
height, seem doable their usual size as seen aloft in heaven 
without compeers. But let their image be caught on a 
mirror held above the head, and so brought into the usual 
position for the eye, and they resume their usual size. 
Glancing in turn at the horizon and at the mirror the 
heavenly body appears to shrink and swell most curiously. 

The persistence of vision is a well-known source of 
illusion. A whirling burning stick or a Catherine-wheel 
gives the eye the sensation of a continnous wheel of fire; 
and this is the foundation of the thanmatrope, the sne- 
oessive images of which are made to differ sfightly, so 
that the figure, instead of remaining stationaiy, moves or 
seems to move. Thus horses gallop, a juggler tosses balls, 
^ To get this illusion the images (each represented at 
a stage of tiie action in advance of its predecessor) most be 


viewed separately and in rapid succession, matters being 
so arranged that each is seen in the same position that the 
last occupied the moment before. This may be contrived 
by the train of images being made to pass behhid a screen 
in which is a slit, showing only the image passing it at the 
moment, or in other ways. See Tuaumatkopb. 

Passing now to purely mental illusions of the eye wo 
reach some of the most interesting phenomena. There 
are the innumerable tricks of the conjuror, where the 
“ quickness of the hand deceives the eye,” and the eye is 
made to think it secs the motion completed which the con- 
juror has cleverly stopped in mid-career. But what con- 
cern UB here are the studies of the philosopher, where the 
eye is made to deceive itself, and the deception is conse- 
quently more difficult to unravel. Let some one whirl a ball 
at the end of a string, and let the observer stand so that 
the plane of rotation is aslant, and the fignro seen is a 
narrow ellipse ; ho cannot tell which way the ball is travelling. 
Or let him look at the sails of a windmill in rotation, 
edgeways, from about a quarter of u mile, and he may 
make them go (in his mind) which way he pleases. The 
illusion arises from the near and far points of the circle 
being BO close, by perspective, that the eye is readily de- 
ceived as to which is luiarer. If one eye can be made to 
see a different object from the other eye, as by a tube 
cutting off rays of light, &c., many extraordinary effects, 
such as that of seeing through solid objects, may be ob- 
tained. For instance, take a piece of paper a foot long 
and roll it into a tube (or take a tube of that length), hold 
the tube in tlie right lumd near the bottom, and look down 
it with the right eye, letting the tube slant somewhat from 
the eye towai'ds the right side. Now place the open left hand 
above the right, palm uppermost, lying horizontally, the 
inner edge (little-finger edge) toudiing the left side of the 
tube, aiui look at the open hand with the left eye, both 
eyes being open, but the right eye able only to see down 
the tube. A lai'ge hole will appear to be bored through 
the loft hand. 

The mental effects of crooked lines, or of interruptions 
of lines, are very curious. A few out of a very large number 
are given in the Plate illusti*ating this article. Thus let c 
(fig. 1) be a post iu front of a transverse diagonal line, 
a will seem parallel with &, instead of (as it is) part of the 
same straight line. Further, c will seem to be nearer to the 
eye than a h. Let both c and a h slant and the lUusiou 
vanishes. A practical illustration of this may be seen by 
observing the eilect of a plank placed in front of an arch, 
as in fig. 4. The explanation in both these cases is that 
the eye does not allow enough for the width of the inter- 
posed strip, because that is felt to appear nearer the eye 
(falsely so in the first case), and the eye allows for the 
assumed greater visual angle thus intercepted, and rushes 
upon a false correction of this. The same false correction 
for visual angle is very evident in fig. 11, where the left- 
liand circle is unhesitatingly pronounced at first sight to 
he the larger. Next, let A (fig. 3) be a bar lying across a 
semicircle, the ends h c will assuredly refuse (in the mind) 
to fonn part of the same circle as the ends de. Another 
explanation is that the mind, following the slope of the 
interrupted line, or the curve of the broken circle, is car- 
ried away to the right and left by the obstacle extending 
in those directions, and that when it returns to its first 
career and proposes to continue where it left off, it is con- 
fused at finding that the curve or the slant has meanwhile 
progressed. This view is well home out by another series of 
illusions, showing the inability of the eye to keep the path 
of truth amidst temptation. It is cosily drawn aside. For 
instance, let a 6 c ef, fig. 2, be a square lying within concen- 
tric circles, efghtk square lying upon them : the first will 
appear to have concave sides, the second convex. Simi- 
larly iu fig. d tlie really narallel lines seem to bulge and 
draw apart in the middle, while in fig. 6 tiiey seem to 
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contract and draw together in the middle. The eye strams 
after a non-existent symmetry. In fig. 5 it tries to get a 
pair of double concave outlkies, and in fig. 6 a pair of 
double convex ones. The paridlel lines a h edefg in fig. 
7 appear alternately to diverge and converge through the 
attraction exorcised upon the eye by the zigzagSy which 
induce the eye to see the vertical lines not as perpendicular 
to the base of the figure, but os inclined towards petpendi- 
cularity to the zigzags. So also the effort of the eye after a 
false symmoti'y will midco the sides of the square tend to 
bulge in fig. 8, and to fall in in fig. 9. At the same time 
if the square be taken as the starting-point, and the eye 
forced to acknowledge it as correct, the circle will at once 
seem to bo flattened at the points where it toa 9 hes the 
angles of the square; and the converse illusion is produced 
if the square extend beyond the circle, us in fig. 10, the 
iutercoptod arcs now appearing to bulge considerably. The 
larger the figures are drawn the more perfect the illusion 
becomes. Representations of crystals in outline frequently 
present very puzzling eflfects ; thus the letter a in fig. 12 
will appear to bo placed now upon the uppermost side, 
now ux>ou the outside of the nearest end, and now upon 
the inside of the furthest end in turns. I’he figure turns 
itself inside out as wo look at it. The thick slanting lino 
runs alteiTiately up to us or down from us. 3o it is that after 
long looking at a well-drawn arabesque we are hard put to 
it to say whether it is a white figure on a black ground or 
a black figure on a wdiite ground. But to attempt to ex- 
haust the illusions of the eye is absurd. Wo have said 
nothing of the illusions depending upon tlie critical angle 
at wliicli total, or nearly tot/il, reflection of light is pro- 
duced from the surfaces of transparent media (the most 
famous of which is Pepper’s ghost illusion), nor of the 
kindred phenomenon of the Mirage. The limits of such 
an article as the present arc already exceeded. It may 
fitly conclude with a question, for the fascinating subject 
is without an end: “ By how much is the vertical line in 
fig. 16 longer tlian that in fig. 14?” 

IXiLYR^lA, formerly a kingdom and province of the 
Austrian Empire, now divided into the districts Carinthia, 
Camiola, and the Littoral or KUstenland (Goa.st I.ian(l). 
It was founded by a decree of Napoleon in 1809, and re- 
mained as a kingdom till the present arrangement info three 
provinces was adopted in 1849. 

Face of the Country , — Illyria is on llie whole a moun- 
tainous countiy, but the coasts are partly low and sandy 
and partly marshy, especially towards the -west. On the 
west the Bay of Trieste, and on the east that of Quariiero, 
run deep into the land and form tins pcniribula of Istria, 
the extreme point of which is Capo Promontore. In 
Viilach and Olagenfnrt the soil is good and the jvallcys are 
in general fertile ; but a great portion of the surface is 
rocky and so high that the temperature is unfavourable to 
vegetation. Noustadtl, Adelsbcrg. and I.Aybach consist of 
rock, marshes, and sandy fiats, and arc unfruitful. Tlie 
coast has a diy limestone soil, and in many parts suffers 
from a scarcity of water, but the vegetation is very luxu- 
riant. Three great chains of mountains, tlie Noric Alps 
in the nortli, the Julian and Cariiic Alp-s in the centre and 
south, traverse the kingdom from west to cost. All the 
mountains belonging to the chain of the Julian Alps arc 
composed of primitive limestone, and are remarkable for 
tlie number of stalactitic caves they contain. Tlie principal 
rivers are — the Dravo, which is navigable, and flows for 120 
miles through Viilach and Clagcnfurt; the Save, which 
becomes navigable atLaybnch; tbe.Quioto, which enters 
the Adriatic through the harbour of Gittk-Nuova; and 
the Isonzo, which ]£es in Mount Terglou (9800 feet high), 
the point of junction of the Camic and the Julian Alps, 
and flowing south enters the Gulf of Trieste, having re- 
ceived the Torre on the right, the Idria and the Wipbacb 
on the loft bank; a few miles before reaching the gulf 


it divides into two branches, called the Isonzato and the 
Sdobba, which afterwards unite, inclosing between them the 
island of Morosina. The coarse of the Isonfiio is important 
as having once formed the eastern limit of Italy towards 
Austria. Of the numerous lakes, the largest are — the Lake 
of Clagenfnrt, 11 or 12 miles long, but narrow ; the Ossiach 
Lake, 7 miles long ; and the Muhlstaller Lake, 8^ miles 
long, and from 2 to 8^ miles wide. This is the d^pest and 
most beantiful lake in Carinthia, and the surrounding 
scenery is highly picturesque. 

The most remarkable lake in Camiola is tliat of Zirkuitz, 
about 8 miles long and 2 wide, of which many wonderful 
stories are told, all originating in the fact that it is some- 
times quite full and at others dried up or considerably 
reduced in size, and this without any regularity or regard 
to the season of the year ; sometimes it does not dry up 
for years together. This peculiar phenomenon is apparently 
dependent upon subterranean cavities. Carinthia is much 
more abundant in mineral waters than Garniula, but there 
are none that enjoy any remarkable celebrity. 

Climate , — ^The climate of course varies in different parts. 
The lofty mountains, covered with snow, which either never 
melts or only in the height of summer, cause the air to bo 
rather sharp and raw in Villacli and Clagcnfurt ; tlie vine 
does not tiurivo here. Though tlicre are some persons 
afilicted with goitre, the climate is on the whole healthy. 
It is much milder in I^aybach, Adolsbcrg, and Ncustadtl, 
where the vine, chestnut, and maize flourish. Trieste has 
a hot climate ; the* vegetation is luxuriant, but there is a 
deficiency of water. In the western parts of the coast 
the air is rendered unhealthy by the exlialations from the 
lagoons. 

Pro Illyria abounds in mineral wealth. Besides 
quicksilver it has copper of the finest quality, and yields 
excellent iron, lead, silver, cinnabar, alum, coals, marble, 
rock-crystal, porjihyi'y, jasper, garnets, &c. 

The vegetetdo products contain many rare alpine plants, 
medicinal herbs, and roots ; also wheat, rye, barley, oats, 
maize, buckwheat, potatoes, pulse, some flax, hemp, and 
hops, garden vegetables, and fruit. The forests have been 
much thinned for the use of the iron-works, but there is 
still an abundance of pine, oak, and other timlier. Tlie 
homed cattle and the liorses are in general small. Tiio 
largest flocks of sheep arc in the islands, especially in 
Vcglia, which has likewise many horses. Swine and poultry 
abound everywhere. Of wild animals tberc arc stags, deer, 
wild boars, chamois, foxes, &c. Bears and wolves arc 
rare. The game consists of pheasants, bustards, partridges, 
snipes, and waterfowl. Thci tunny, mackerel, and anchovy 
fisheries on the Adriatic are very important. The most 
important manufactures are those of various articles in iron 
and steel. The commerce consists chiefly of the transit 
trade between Vienna and Trieste. 

Ancient Illyria comprehended all the provinces on tlie 
cast const* of tlie Adriatic, with the adjacent islands as far 
as Kpirus, and was inliabited by a people called by the 
general name of the Illyrlc nations. Illyria also extended 
into the interior os far as tlic Ister (Danube) and the Alps, 
which lie between Italy and Germany. Macedonia formed 
the eastern boundoiy. Owing to the fierce and warlike 
cliaractcr of the Illyrians they were longer in being in- 
fluenced by the civilization of the Grecian colonies than 
the neighbouring nations. During the early limes of the 
Macedonian kingdom, its existence was frequently en- 
dangered by their attacks, especially when they became 
united under one leader, named Bardylis, in 883 b.c., 
but they were finally defeated by Philip of Macedonia. 
Rather more than 100 years later, owing to their piratical 
attacks upon the Grecian shores, the Romans interfered, 
and in 168 B.C. became masters of the country; during the 
empire many of those who attained to the purple were 
natives of Illyria. On the decline of the Roman power 
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the Ulyrian provincoB snilered nsder the fall violence of 
the barbarian iproads, and the Slavs and Huns nltimatdy 
occnpied a l argd* part of the connfiy. 

lli'B([ENrrS» MBKAC'CSANITB, or TITANIC 
XBON ORB is an oxide of iron and titaninm. It occurs 
in small qnantities in many crystalline rocks and in many 
iron ores, but the titanic acid affects injoriously the iron 
smelted from snch ores. This mineral occnrs most nsnally 
massive, bnt large tubular crystals of the hexagonal system 
are often found. The hardness is 6 to 6 , and sj^cific 
gravity 4*6 to 6 . 

IL'MINSTER, a market-town of England, in the 
county of Somerset, 175 miles from London, is in a low 
bnt pleasant situation, about a mile distant from the river 
He, whence it derives its name. It consists principally of 
two streets forming a cross. The houses are neat and well 
built. The church is a largo and ancient cruciform building, 
with a central tower of light and peculiar construction. 
The free grammar-school was founded by Edward VL in 
3660, and is vciy liberally endowed. The population in 
1881 was 3281. 

lla'VAITB (from the Latin name of Elba, where the 
mineral is found) is a hydrated silicate of iron and lime. 
It occurs in striated rhombic prisms, also mass!\'e and 
compact. It has a hardness of 6 '6 to 6 , and specific 
gravity of 4. The colour is black or brownish-black, and, 
the lustre submotallic. This mineral is also known os 
yenite and lievrite; it occurs chiefly in Elba and the Tyrol. 

ZBIABEN'ZILE is obtained by the action of ammonia 
on benzile. It is a white crystalline powder, melting at 
140” C. (284® Fahr.) It is insoluble in alcohol and ether, 
hut dissolves in snlphuric acid. The formula is O 14 II 11 NO. 

IMAGB WORSHIP. The practice of using images, 
under which term we include all representations of saci-ed 
persons, or symbols, whether canned or painted, in connec- 
tion with tho worship of the Ohristiaii chureli, has been 
the subject of earnest controversy from a very early period 
until the present day. It has been the subject of much 
ecclesiastical legislation at different periods, and since the 
Reformation tho lawfulness of the practice has been one of 
the stuck subjects of dispute between Roman Catholics and 
Protestants. In the present notice a brief outline of the 
history of the practice is all that will be attempted. 

It is generally admitted that no indication can be found 
in the Now Testament or in the writings of the first age of 
Christianity of the use of any picture or symbol in wor- 
ship, and one of the acensations commonly made against 
Cliristians was that they set up no imago or form of any 
god. Tho use of pictoi-ial representations of sacred things, 
however, appears to havo been introduced by the end of the 
second century, for Toriullian refers to the fact of a repre- 
sentation of Clirist as tho Good Shepherd being engraved 
upon the cup used in tlie communion. Tho next step was 
the representation of figures partly historical and partly 
symbolical, and the tombs of the Christians and the places 
used for worship in the catacombs of Romo arc found to be 
carved with represeutations of scenes taken from Scrip- 
ture liistory, as well as with the sacred symbols of the 
dove, fish, ship, lamb, &c. During the fourth century the 
practice increased in extent, and it became common to 
cover the walls of churches with pictures of sacred scenes; 
and in the fifth centuiy statues of Christ, the Virgin 
Maiy, and of the saints seem to have been set up. As 
may bo readily imagined, tlie introduction of sacred images 
among people but recently or only partially converted from 
paganism, soon gave rise to practices of superstition, and 
hence many men eminent for piety and learning protested 
against their use, and in the sixth century Bishop Serenus 
of Marseilles ordered the destiiiction of kH sacred images 
in his diocese. 

This called forth the famous letters of Pope Gregory I., 
in which that pontiff points out the difference between the 


nse of an linage or picture for purposes of instmotion and 
the rendering to it improper adoration. “ It is one thing to 
worship a picture, and another to learn from a picture that 
which ought to be worshipped. . . . They who are 
unlearned may at least read on the walls by seeing there 
what they cannot read in books. ... If anyone 
desu'es to make images do not prevent him, but by all 
means prevent tho worship of images." 

During tho eighth cen^ry tlie controversy between the 
Iconoclasts [see Iconoolasm], beaded by the Emperors 
Leo the Isauriun and Constantine Copronymus, and tho 
general mass^ of tho people led by the monks, assumed 
great dimensions, and tlie straggle lasted over sixty years. 
It was terminated by the decision of tho Second Council 
of Nice (Nicflsa), in 787, which decided in favour of the 
use of images, and distinguished as to the degree of worship 
by which they might he honoured. It was forbidden to 
render to them the supreme worship due only to God and 
termed latreia^ but it was declared lawful to offer an 
inferior kind of worship, that of salutations and reverent 
})rostrations, termed douleia. A distinction was also drawn 
between absolute worship, ue. that which is directly rendered 
to a person liirasclf, and relative worsliip, which passes 
througli one person or thing to another. The worship of 
images was held to be relative worship, the adoration paid 
to the imago passing throngh it to tlie person represented 
by it. 

The doctrine thus formulated 1ms been substantially 
sustained ever since by the Greek and I^tin Churches, but 
the controversy was renewed at tho time of the Reforma- 
tion. Luther, while condemning the worship of images, 
yet refused to forbid the use of them in churches, declaring 
that people might have them or not as they pleased, they 
were among tlie indifferent things concerning which liberty 
was to be permitted. Hence in tho Lutheran churches 
pictures, crucifixes, &c., are usual ornaments. The Cal- 
vinists, on the other hand, entirely repndiated the use of 
images, condemned the practice as idolatrous, and declared, 
and still maintain to this day, that they arc not to be tole- 
rated in churches. On tho part of the Roman Catholics of 
tho Reformation era the Council of Trent confirmed the 
use of pictures and statues in the churches and for private 
devotion, maintained the usefulness of the practice, espe- 
cially for such as were ignorant and unlearned, and renewed 
the distinction of tho Second Council of Nice os to absolute 
and relative worship. There are still some points, however, 
in conuocllon with the adoration of images upon which 
Roman Catholic theologians difi'er, and it can hardly be 
disputed that the uneducated members of tlmt church in 
many places on the Continent invest certain images with 
a degi-ee of sanctity and miraculous power w'hicli goes far 
beyond tho limits defined by authority. 

In tho Presbyterian and the great majority of the Pro- 
testant churches, the use of images and pictures in worship 
remains quite unknown, and most Protestant divines have 
condemned the practice as being opposed to the spirituality 
of the Christian religion. In tlic Anglican Church tho 
Ritualists liave made some efforts of late years to introduce 
pictures, statues, crosses, and crucifixes in the churches, 
but the practice is still a subject of controversy, legally and 
theologically. 

ZMAGXNARY or IMPOSSIBLE QUANTITIES 

aro of not unfrcqncnt occurrence in algebra and tho 
higher geometry. To a certain extent all negative quan- 
tities are imaginary, for it is in no ordinary or natural 
KOiise that wo can speak of — 8 , that is, of 8 less than 
noihiny^ or of — <f, that is, oi a less than nothing. 
Yet in practice this use of negative quantities is found to 
give great facilities, and indeed is capable of fair explanation. 

Not BO with such quantities as the root of a negative 
quantity if tho index is even. Thus the square root of 
—8 is quite impossible, for any positive qiumtity multiplied 
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plied into itself will give a positive result, while by the 
rnles governing negative quantities the like applies to the 
multiplication of negative quantities. But as multiplica- 
tion of positive quantities by negative quantities, or vice 
verxd, would yield a result with a negative sign, the cube 
root of —8 is by no means an impossible quantity. It is 
in fact — 2. The usual way of dealing with such quanti- 
ties is to state them In some other and more workable 
manner. Thus — 

= Vi X Vila ss 2 V^; 
and this possibly may prove useful. In no case, of course, 
could the impossible quantity bo reduced entirely. A 
distinction is drawn between impossible and irrational 
quantities. For the latter see Surds. 

ZMAOINA'TION denotes in its widest sense that 
faculty of the mind by which it produces at will thoughts 
or ideas as materials for every other mode of the mental 
activity. It is not the mere reproduction of memory, but 
a plastic power constructing now combinations. In its 
highest fonn its end or aim is the satisfying of the craving 
for SBsthetic emotion, which may therefore be considered 
as the basis of fine art, and as the logical opposite of 
works of utility. There is no bar, however, to the union 
of the two, as in the finest kinds of architecture. In con- 
nection with poetry the term is often employed in a narrow 
acceptation as synonymous with fancy, which properly 
is only a particular species of imagination dealing with 
creations of whim and humour the furthest removed from 
nature, fact, or reality : such as tlie pictures of fairyland. 
Fancy plays on the surface and delights the wit; imagina- 
tion dives deep into hidden meanings and satisfies the soul. 
Still narrower is the faculty of literary imagination accord- 
ing to the definition of Dr. lieid, who coniines it to a lively 
conception of the objects of sight, and makes imagination 
differ from conception only as a part from the whole. 
And similarly Addison teaches, that ^Ulie pleasures of 
imagination are such as arise from visible objects, since it 
is the sense of sight that furnishes the imagination with 
its ideas.” But all such endeavours to limit the use of 
the term are illogical and futile. 

In considering imagination the constructive imayination 
claims our first attention. To a so-called unimaginative 
person the act of constructive imagination is the most won- 
derful thing in nature ; for it seems pure creation. That 
a seed shall produce a fiower, given the suitable surround- 
ings, is not nearly so wonderful to him, because ho beholds 
and touches the seed and the soil, and himself, it may be, 
supplies water, light, and warmth in due quantity. But 
the sight of Sir Walter Scott’s hand when writing acted upon 
Menzies, as wo ai’c told in the memoir of Scott by Lockhart, 
in so distressing a manner that he had to shift his seat at 
dinner to avoid it. Scott was then writing novels in an 
Edinburgh lodging, and the young men could see into his 
room. That hand fascinates me,” said Menzies to Lock- 
hart, ** it never stops; page after page is finished and thrown 
on that heap of MS., and still it goes on unwearied — and 
BO it will be till candles are brought in, and God knows 
how long after that.” Scott wrote the two last volumes 
of ‘^Waverlcy” in the evenings of three summer weeks. 
Handel composed the opera of ** Binaldo ” faster than the 
poet could write the verses for him, and completed the whole 

Messiah ” in twenty-four days. Of another musician of 
the very highest rank, Mozart, we know by his own testi- 
mony that, having selected hjs themes, he simply lay and 
listened to an imaginary orchestra which played them and 
developed them ; iSterwards, with that marvellous memory 
quite phenomenid in him, writing down what he had heard. 
That is his simple report. Beaumarchais also has related 
(only that one is not quite so sure of Beaumarchais as a 
witness) that in writing bis masterpiece, the ** Barber of 
Seville,” he kept crying out, “ Take care, or you will be 


seen! ” “ Quick, hide the letter! ** and bo on ; and as the 

aginary persons in whose fate he was interested behaved, 
obeying or disregarding his warnings, so dSl he write down 
their acts and speeches. The list of illuBtratious might 
be Indefinitely extended. But what is a mystery to the 
creators themselves almost os much as to those whom they 
enthral with their creations, is, when patiently tracked out 
by the psycholo^st, only the parallel of the germinating 
seed after all ; of the two, indeed, it is loss mysterious. 
And, as will appear, even the most prosaic people ore 
constantly in the habit of creating ideas by their imagina- 
tion, although they do not recognize the kinship of their 
humble productions with the glorions fancies of Shakspeare 
or the inspirations of Stephenson or Newton. 

Every sensation or feeling leaves a certain afterglow 
in the mind ; that is to say, after it has passed away it 
remains for a short time in Idea. By the long-con^ 
tinned practice of men for conntloss generations this ideal 
side of mind has been cultivated, and an image once 
received upon the mind is readily induced to persist. 
Further, by a well-known law of the mind, the law of 
contiguity, two things happening together in time, or two 
things resembling one another, tend to persist as a group 
in the mind. (Wo have thus two forms of this grouping — 
the association of ideas by contiguity, and the perception 
of similarity amid diversity.) Hence one of such a grouped 
pair, if seen, will easily call up the other in idea. If an 
Infant sees a feeding bottle every time its hunger is allayed, 
it very quickly cries for food when it catches sight of the 
bottle, for the present imago of the one suggests the idea 
of the other even to its extremely feeble mind. Older 
minds acquire not only grouped pairs, but larger and 
indeed intensely complicated aggregates of numcrons sen- 
sations, so that the slightest stim^us is sufficient to call 
up in idea vast trains of past iinpressious, each link of the 
series suggesting the next, and the nerve force (if a figure 
is allowable) travelling os surely and as swiftly along the 
well-accustomed channels as an express train along its rails 
when once the master-hand has started it. Macaulay could 
quote page after page ; Von Bulow could play the entire 
compositions of more than one composer ; crowds of in- 
stances nearly as startling abound on evciy side. This is 
wlmt we call memtry. The occurrences, now ideal, have 
been actual; tho brain resembles the store-room of a 
photographer, crammed with pictures taken day by day, 
and any of these past pictures able to be referred to. 
Only these pictures will never be quite so sharp nor so 
defined as nature herself; while, at tho same time, tho 
photographers who take them vary greatly in skill, so that 
one man’s work will last a lifetime and another’s will be 
faded in a few months into a condition scarcely recognizable. 

Now, having this storehouse of ideal images of past 
actual sensations and feelings, we have to account for the 
creation of sensations and feelings which never existed, 
and possibly never may exist. The roots of this extra- 
ordinary power of the mind, shared in by practically all 
men, but possessed in its highest form by the fewest of 
tho few, are twofold. 

The first manner in which the possessions of memory 
are transformed into the creations of imagination is by 
selection, the second by addition. The two commonly 
work together. A certain mental imqge presented to tho 
mind hy memory is deprived of many of its features, and 
other features are added instead of tlw, colled from other 
mental images. To take a well-known example:— Mrs. 
Pendennis was in many respects modelled closely on tho 
characteristics of the mother of her creator, Thackeray; 
but (apart from ber position in the story of Pendennis”) 
the character is distinguished from a literally faithful 
transcript from nature by some added traits from other 
ladies of the novelist’s acquaintance. A more striking 
illustration is the chsracter of Horace Skimpole in the 
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“ Bleak Houbo ” of Charles Dickens, whose personal pecu- ' 
liarities are little more than a direct copy of those of the 
eminent literaxjf' man and poet Leigh Hunt, while his 
moral character is as nnlike Mr. Hunt's as an unfeeling 
scamp is unlike a highly refined gentleman. The fitting 
of this contemptible soul into Mr. Hunt's body caused, as 
might bo expected, much pain; regretted probably very 
keenly by the novelist himself. An intentional effort of 
the same sort is in the painting of Da Vinci of the Last 
Supper," where the painter has avenged himself for much 
provocation received at the hands of the subpiior of the 
convent, by putting his head upon Judas' shoulders, left 
headless until the last moment for want of a suitable 
countenance. 

Hore we see how dependent is the artist, however creative 
he may bo, upon materials actually stored in his brain. 
He constructs, but the bricks are only those with which he 
is previously supplied. Careful research traces out every 
idea to some absolute fact, the combinations alone are new. 
Ills sense of artistic effect enables him to select the suitable 
fragments from many effects of memory, and play with 
their combinations — accepting some, rejecting others. No 
doubt Mozart's orchestra (in the foregoing illustration) 
was requested to play over some parts of its work several 
times in the musician's brain, and the more exquisitely 
appropriate liarmouies were alone selected fur preservation. 

But the imagination Is not a merely artistic faculty. It 
is the tool of the scientific man, of the student, of the 
inventor, equally with the poet or the painter. Watt 
noticing the steam rocking the kettle lid, in imagination 
pictured this motive ])owcr as turned to account ; Kewton 
seeing the apple full, perceived in imagination that per- 
petual fall of the moon towards the earth which converts 
the straight line of unimpeded motion into a nearly circular 
orbit. In each case an actual fact has its essential elements 
extracted, and fuded by quite distinct facts culled from 
memoiy becomes the basis of an entirely new combinational 
idea. In fact the function of Imagination in science is 
enormously weighty; it is impossible to overrate it. At 
the present time the entire theory of light, as ae^cepted by 
all the highest professors, is a pure effort of the imagina- 
tion. We ore told to imagine a substance without weight, 
without visible foim or colour, without resistance, so ex- 
tended as to reach the furthest stars, and yet so firm as 
to transmit the almost inconceivably rapid waves of light. 
Anyone hearing of such a substance for the first time, 
would think its description a very poor and absurd joke ; 
and yet this is the ether wliich the imagination of scientists 
lias invented to assist in canning out tlieir theories, JLt is 
highly improbable that it can have any existence; mcan- 
wMle it exists in imagination and serves a veiy useful 
purpose. This is only one instance; the conceptions of 
chemistry and electricity, the molecular theory, and many 
more equally useful, equally unprovablo, efforts of the scien- 
tific imagination occur to anyone who devotes a passing 
thought to the subject. In the practical arts both of war 
and peace it is equally potent : all meu ore the servants of 
the master who possesses it. Napoleon used to say that 
the greatest generalship lay in estimating where tlm un- 
foreseen was most likely to show itself ; for he assumed that 
a true captain would include a certain proportion of chance 
in his otherwise perfected plans. The man of commerce 
whose sense of proportion enables him almost by instinct 
to eliminate the improbable elements from those imaginative 
forecasts of his trade which he is perpetually making, is the 
sneoessftd man, the man who will win in the race for wealth. 

We have, however, to go into the ordinary life of every 
man to find the humblest and commonest use of the creative 
imagination; and here we quickly see, when we look for it, 
that the commonest reckoning of probabilities involves a 
true use of the imaginationy simple though it he. The man 
who saves money for his old age, who makes plans for 


what his baby-boy is to do when he has in his turn reached 
manhood, nay even the man who burdens himself in bright 
sunshine with a thick coat because ho may possibly remain 
out until the chilly night comes on, each one of these in 
realizing a future which very likely may never come to pass 
is in truth as really exercising the constructive power of 
imagination, though only in his humble way, as the subtlest 
thinker of original thoughts in liis high degree. 

There is another and quite distinct office of imagination 
to the active constructive work which has been dealt with 
above. This is that department of imagination which may 
be called the ptueive side. It is so easily recognized as hardly 
to need more than mention. The expression receptive or 
patsive imagination serves to denote tliat exercise of 
imagination whicli every reader, or hearer, or learner 
is bound to use in order to follow the constructions of 
the creative imagination set before him. He has in his 
turn to create indeed; but then the pattern is given him, 
and by the help of the facts of his own memoiy he fills out 
as best he may ; in the cases treated of above this pattern 
is non-existent, the creative artist has himself to make it. 
The didcrcnce is immeasurably great, but is one of degree, 
not of kind. A native of equatorial lands might be made 
to coinprclicnd the term tee, even if ho were never to see 
the substauce, but it w'ould only be by the passive use of 
the imagination. Ilis instructor would lead him on through 
tile experience of such cold os was attainable to a concep- 
tion of one of its qualities, tJirough the contemplaiiuii of 
glass to another, and so on. Thus combining parts of 
known images the desired unknown miglit be attained with 
tolerable certainty. 

To the benelieent use of the imagination there is a stern 
limit’. Those who recklessly cut away the common-place, 
sober, cvcry-day elements of the ideas with which memory 
presents them construct for themselves a fool's paradise. 
These are the inveterate schemers, or the novel readers, or 
the spinners of metaphysical cobwebs, dwellers in an un- 
wholesome half light. The constructions of the imagina- 
tion are an excellent superstructure on a basis of fact ; but 
used ns a basis themselves tliey are foredoomed to failure. 
Tims the earlier Greeks, most fertile of people in imagina- 
tion, hit ujion hypothesis after hypothesis in natural science; 
but as they never proceeded to verification they did not bene- 
fit the world by a single advance in scientific knowledge. 
The abuse of the imagination is in fact a wicked waste ; 
an excellent servant, it is of all masters the most cruelly 
tyrannical. On the particular character of the ima^na- 
tion dejiends much of the happiness or misery of the 
individual. Acting upon human hopes and fears, it 
assumes the name of sensibility, and by the bright or 
sombre images with which it fills the distant prospect of 
life, it affords a double relish to every enjoyment, or gives 
a keener edge to sorrow and misfortune. 

IMA'GO is a name given by Liniiieus to the third or 
pcrff'ct state of insects, when they appear in their proper 
shape and colours, and undergo no furtlicr transfonnation. 
Many insects seem only to attain the perfect condition in 
order to fulfil the duty of reproducing tlicir species, which 
done tliey die. 

IBCASA'TIN is obtained by boiling together isatin and 
ammonia. It is a gi-eemsh-yellow ciystallino substance, 
insoluble in water and ether, but soluble in boiling alcohol 
and also in caustic potash. The formula is OieHiiNsOa- 
Dicblorimasatin (Ci^H^CIgNsOa) and totrabromimasatin 
(Oion7Br4N308) arc the chlorine and bromine derivatives 
of this body. 

XBCAUM' or IMAM' (Arab., teacher), the title or de- 
signation of a Mohammedan minister, whoee dutiee corre- 
spond to those of a Christian priest, in that he attends at 
circumcisions, marriages, and funerals, has charge of the 
sacred buildings, oondneto the services, and preaches there. 
He is distinguished from the laity by the avoidance of 
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bright colours in his dress and in that he wears a white 
turban. Sometimes the imaum combines a secular calling 
with his ministerial duties, for though the office is held in 
high respect the stipend attached to it is often scanty. 
The title has always been held by the caliphs or successors 
of Mohammed, and the Saltan of Turkey is entitled the 
Imaum, as being the spiritual head of the Mohammedans. 

The twelve blessed imaums,” according to the Persian 
creed, are All, Hassan, Hussein, and the latter's lineal de- 
scendants to the ninlii generation (and therefore tho de- 
scendants of Mohammed himself). Without arms, or treas- 
ures, or subjects these imaums successively enjoyed the 
veneration of tho people and provoked the jealousy of the 
reigning caliphs, and their tombs are objects of worship to 
this day. After the murder of Hussein [see Hassan and 
HusskinJ his successors saw it was hopeless to stmgglo 
against brnto force, and they abandoned political for spiritual 
power. Tho last of tho twelve was so worshipped as to 
gain tho appellation of Mahdi (the Guide). 11c habitually 
sought to conceal himself, in his great humility, from those 
who came to worship him. At last his followers lost him 
altogether, but the belief was universal that he was still 
alive, and would reappear towards the end of the world to 
overthrow the reign of Antichiist. A person calling himself 
the Malidi caused much trouble in Egypt in 1884-85. 

ZMlTA'TXOM't a very important element of tho higher 
branches of musical composition. It consists essi'iitially, 
as its namo imports, in the imitation, or repetition with 
certain allowed differences, of a musical phrase already 
heard, which is called the subject. 

Imitation has six varieties, which are exemplified below, 
tho first, fifth, and sixth alone being in common use, and 
tho first being what is meant by tluj term imitation as 
ordinarily employed without (pialiiication : — 


Imitation is further divided into Btrid and /rce, which 
vary with tho closeness with which tlie intervals of the 
subject are followed by tliose of the imitation. All the 
imitations of the examples above are strict. 

Imitations may bo taken (as in the above examples) after 
tho subject, or upon it; the latter is of 'course the more 
artificial and interesting manner, and in the stretto of a 
Fuciuc it is, us elsewhere shown, indispensable. 

Very great latitude, except in fugue and canon, is allowed 
to the free imitations of subjects. The figure of tho subject 
is never altered, leather tho general effect of a passage 
than its exact intervals are sought to bo roprodaced ; thus 
the following examples, a and 5, would be held good speci- 
mens of free imitation, tliough in the latter a Eourth is 
answered by a Seventh. This is of course an extreme case. 

7. Free Imitation (Direct). 


a Imitation. Imitation. 



In composing pieces in imitation the subject is chosen 
for easy recognition ; it is sufficiently striking in figure, not 
too wide in range nor too long; and wlien it has been heard 
in one pai‘t or voice, that part or voice continues with u suit- 
able accompanying counterpoint, as in all tho examples 
jven above. Tho imitation can bo given at any interval 
from the subject desired; the easiest being the octave, tho 
most difficult the second or tho seventh. The following is 
a specimen of imitation at the second:— 


8. Strict Imitation at tlie Second* 

Babjoct. ) 


-V-jU; 


luiiUiiion. 




1. Direct Imitation. 

i=- -ff f’ r r. 


Subject, i 


2. Inverse Imitation. 


Subject. 1 


i u r 

Iniiialloii (subject inverted). 


.-ip-i 

rr' frrtr ^ 


8. Retrograde Imitation. 




Subject 




JuiiUtlon (riulijccl rcud tuickwards). 


'iU 
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4. Retrograde Imitation. Tui, (Hubjcct iiaoitwurds luut iuvorted). 
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C. Augmented Imitation. linitatiou (subject iu doubled notes). 






XT _ 
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6. Diminished Imitation. 

SBE 

l^bjMt 


-h 


^ -jr -f- rvL-r ‘ 


Imitation (subject In half notes). 

^ 1 


-p— p 
Iiu. fit Second. 



If the imitation is to be upon the subject, only that p.'irt 
of tho subject before the imitation he/ipiis i.s to be first 
composed ; then tho beginning of the subject being written 
in the imitating voice as it occurs, the subject is to be con- 
tinued and completed as a countci'point against it; of 
course double (or invertible) counterpoint is much prefer- 
able in this case. 

1II11IIACX7LATE CONCEPTION. The doctrine that 
the Virgin Mary, in consequence of her being appointed to 
be the mother of Christ, was preserved free from the taint 
of original sin, seems to have been known in the church 
previously to tlio ninth century. It was held merely as a 
pious opinion, however, and the first authentic historical 
trace of it is to bo found in a letter of St. Bernard of 
Cliurvanx, written to tho canons of the cathedral at Lyons 
in 1140. Tho latter had, without consulting the Bomau 
sec, introduced a festival in celebration of the doctrine, 
which St. Bernard condemned as an unauthorized novelty, 
and in his remonstrance ho rejects tlie doctrine also as 
unscriptural. In place of this doctrine he contends for 
tho sanctification of tho Virgin while in her mother's 
womb, as tho prophet Jeremiah was sanctified (Jcr. i. 5), 
and also St. John tho Baptist (Luke L 15). The manner 
in which tho letter of St. Bernard was received by those to 
wliom it was sent is unknown, hut it formed tho com- 
mencement of a series of controversial writings on the 
subject by which the chnrch was a^tated until the middle 
of ^e present cenlnry. In the beginning of the foorteenth 
century the doctrine formed one of tho chief tiiemes of 
controversy between the Thomists or followers of Thomas 
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Aqninas, and the Sootiats, who supported tho teaching of 
Duns Scotus. Aquinas on this subject supported the doc- 
trine of St dimard, and in this ho was followed hj his 
order, the Dominicans'; while Scotns, who maintained tho 
extreme view of the immaculate conception, was followed 
by his order, the Franciscans, and it is upon this point that 
the prolonged controversj between these two great orders 
has chiefly turned. So high did the tide of conflict run 
during the fifteenth century that Pope Sixtus IV. pub- 
lished two bulls (1477-83) threatening with excommuni- 
cation all on either side who charged their opponents with 
heresy, inasmuch as the point had not been authoritatively 
decided by the Roman* seo. 

The Council of Trent camo to no decision on the sub- 
ject, but it added to its decree concerning original sin a 
clunso to tho clTect that it **did not comprehend tho 
blessed and immaculate Virgin Mary,'* and confii'med tho 
constitutions of Sixtus IV. The doctrine gradually grew 
in favour during the subsequent period, and numerous 
attempts wore made to obtain for it authoritative sanction. 
A limitation was put upon controversy in favour of the 
doctrine by Pope Grcgoiy XV. ; additional honour to the 
fcistival was granted hy subsequent popes, and Gregory XVI. 
allowed tho term immaculate, previously forbidden, to bo used 
In the public service. Finally, in 1840, Pope Pius IX. 
issued an encyclical letter to the bishops of the Roman 
Catholic Church calling for an expression of their opinion 
and that of their people upon this subject, and as to how 
far tho dogmatic definition of tho doctrine was desired. 
Tlio response to this appeal is said to have been almost 
unanimously in favour of the doctrine, and It was solemnly 
promulgated in a bull issued 8tli December, 1854, which 
declared that “ the most blessed Virgin Mary was, in view 
of the merits of Jesus Christ tho Saviour of the human 
race, by the singular giuco and favour of Almighty God, 
from tho first moment of her conception in tho womb of 
her mother, preserved free from all taint of original sin.** 
Ill the Roman Catholic Church tho festival of tho immacu- 
late conception is held on 8th December. In the Anglican 
Church there is the festival of the conception of tlio blessed 
Virgin Mary, hold also on 8th December, while in tho 
Greek Church there is a festival in honour of tho concep- 
tion of St. Anne (tho mother of Mary), 9th December, 
hut m these churches there is no refoi’cnco to the special 
doctrine of tho Roman Catholic Church. 

XBlMOBTAXi'lTy* The feeling that death is not tho 
end of Individual conscious existenco, like tho conception 
of a higher and unseen power above man,' is one of the 
deepest and strongest of the instincts of humanity. It 
appears among the rudest and most primitive peoples, and 
it lias ever formed part of tho belief of civilized men. As 
with the conception of a deity, although absolute univer- 
sality cannot be claimed for it, the exceptions are so few 
that they only confirm tho rule. 

The belief in a continued existence after death formed an 
important part of tho religion of ancient Kgypt, and tlie 
doctrine received 'there a high degree of development. The 
Egyptians believed that the soul at death passed into an 
unseen world, the bidden country where Osiris ruled and 
pronounced irreversible judgment. The oldest papyri con- 
tain the Egyptian **Book of the Dead,** which is supposed 
to date from the period of the Exodns, and which deals 
In its latter portion with tlie judgment of the soul in the 
Hall of the Two Tmths ; there are many pictures of this 
judgment to be found among the tomb paintings that 
remmn. If the soul when weighed in the balances was 
fonnd worthy of reward it passed into the presence of the 
gods and entered a state of blessednoss, though it was 
supposed at times to revisit the earth and to have some 
mysterious interviews with its embalmed body in the 
tomb. Unworthy souls were condemned to a prolonged 
period of transmigntlon of uncertain duration. 


Among the Persians also the belief in a future life was 
firmly established and very considerably developed. The 
warfare between the opposing principles of good and evil 
was extended beyond the confines of tho world and* the 
limits of the present life, and after death tho soul was 
believed to pass on to a bridge leading to the homo of the 
angels, the righteous passing over in sidety, but the wicked 
falling off into the dark abode of Abriman. They had 
also a belief in a final judgment or consummation of all 
things, and a notion of a future resurrection of oil men 
both good and bad. 

The belief of the Hindus on this subject has already 
been described in the articles Buati nanism and Buddh- 
ism, and it will be sufiicient to note in this place, that tho 
widespread doctrine of tho transmitfration of aouU always 
implied a continuance of existenco, the happiness or sorrow 
of which depended upon conduct. In China the belief in 
the existence of tho soul is further illustrated by the very 
ancient custom of making offerings to tho shades of ancestors. 
It is sometimes represented that the system or teaching of 
I Confucius is opposed to the belief in immortality, but this 
is hardly correct. The position of Confucius towards that 
doctrine scorns to have been one of agnosticism. Certainly 
no more than this is implied in his oft-quoted answer to 
an inquiry on tho subject : “ While you do not understand 
this life, how can you understand abont death ? ’* 

III the early periods of Greek history the soul was be- 
lieved to pass from the body at deatli into a world of shades, 
situated in a distant or lower region of tho eai'th. The 
visit of Ulysses to this abode is described in tho eleventh 
book of the Odyssey, and its aspect is depleted as one of 
gloom and sadness. Tho souls of the departed retain their 
personality and memory, hut the heroes mourn their lost 
powers, and Achilles, when bailed as a king among the 
dead, replies that he would prefer to be a slave upon the 
earth among tho living, lu the later poetry and phi- 
losophy of Greece a higher and more cheerful doctrine is 
displayed. The souls of tho wise and good find a happy 
and exalted abode in tho Isles of the Blest, and tlio 
wicked arc punished until their sin is expiated and purged 
away. The belief in immortality was accepted and defended 
]>y tho chief jdnlosophers both of Greece and Romo, but at 
the same timo there were some who doubted it and others 
w'ho denied it altogether. The teaching of Socrates on tho 
subject deserves special mention. “ Death,** he says, “ is 
the happy release of the soul from the body. In this life 
our highest and purest thoughts are distracted by cares 
and lusts and diseases inherent in the flesh. He is w'isest 
who kei’ps himself pure till the hour when the Deity him- 
self is pleased to release him. Then shall the foolishness 
of the flesh ho purged away, and wc shall he pure and hold 
converse with other pure souls, and recognize the pure 
light [everywhere, which is none other than tho light of 
truth. Hence tho wise man leaves with joy a world where 
his higher nature is trammeled by evil and impurity ; and 
his whole life is but n preparation for death, or rather an 
initiation into tho mysteries of tho unseen world.*’ 

The ideas of the Hebrews upon this subject are surrounded 
by obscurity so far ns the earlier periods of their history are 
concerned. Notwithstanding their nearness to Egypt and 
their intercourse with that country, they do not appear to 
have accepted any of the Egyptian theories as to tho future 
life. The silence of all tho earlier of the writings that 
moke up the Old Testament as to this doctrine is so com- 
plete that many scholars have declared that previous to 
the Captivity the Hebrews hod uo belief iu the existence 
of a future state at all. Certainly tiie rewards of J^ovah 
for faithful service are such as pertain to the present life, 
and no appeal is based upon anything beyond, but there 
seems at the same timo to have been a conception of an 
independent life for the spirit after death in Sbeol. This 
abode, judging from the references to be fonnd in the 
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Psalms, proplietieal writings, and the Book of Job, seems 
In many respects to resemble the Hades of the early Greeks. 
Sheol is a land of darkness, as daikness itself, where slave 
and master, kings and counsellors, prisoners and oppressors 
are alike gathered together. It is a place of qniet and 
rest, but it is inferior to the world of life, and the spirits 
there are unable to join in the service of Jehovah. [See 
Hades, Hell.] The extent to which Jewish beliefs were 
influenced by their contact with Persia cannot at present 
be estimated with accuracy, but there can be no question 
that their belief in a future life, as developed in the period 
subsequent to the captivity, owes very much to the con- 
ceptions of the Persians already referred to. In the interval 
between the Captivity and the birth of Christ the belief in 
a future state of rewards and punishments became firmly 
established, and with it there was also a doctrine of a 
resurrection. Indications of this may be found in the 
later writings of the Old Testament, as, for instance, in 
the Book of Daniel, and it is displayed more clearly still 
in some of the Apocryphal books. At the time of Christ 
these beliefs wore maintained by all except the Sadducees, 
and the latter, Josbphus informs us, when they came into 
office had to conform to the notions of the Pharisees, 
“ because otherwise the multitude would not endure them.” 
The belief in a future life and a future slate of rewards 
and punishments is implied in all the teaching of Christ, 
and his defence of the doctrine against the arguments of 
the Sadducees is based upon lliat part of the Old Testa- 
ment they professed to accept as authoritative, and is 
recorded by all three of the Synoptics. It formed one of 
the chief points in the teaching of the apostles, who pointed 
to the resurrection of Christ ns a triumphant proof of im- 
mortality and also of the final resurrection of all men. 
In the progress as well as in the origin of Christianity 
the belief in immortality has ever formed one of tlio 
chief fundamental doctrines ; indeed it forms so essential 
a portion of its teaching that we caunot conceive of the 
system apart from it. It touches every other doctrine, 
and is always implied as a thing of course, when any 
truth of Christianity is considered. With the numberless 
developments of the Christian view of this doctrine, and tho 
many various conceptions that have arisen among Christians 
concerning the conditions of the future life, it is beyond the 
province of this article to deal. 

The belief in a future state forms an important part 
of the system of Mohammedanism, and though Christian 
critics have ever alleged that tiarrowncss and sensuality 
characterize the Mohammedan conception of paradise, there 
can be no question os to the importance a belief in it has 
played in the history of the world. In the past it inspired 
a fierce fanaticism in battle that seemed at one time «is if 
it would cariy the crescent around tlic enith, and tliat it 
still retains some of its old power the experiences of tho 
semi-religious war in the Soudan in 1 8H4-85 amply testified. 

A belief in a future life has been found to exist among 
the primitive inhabitants of America, of Asia, of Africa, 
and among Polynesians, Papuans, and Australians. In 
most instances it is of a very vague and uncertain cliaracter, 
and is mingled with much that is puerile and superstitious. 
One of the dark sides of tho belief is displayed in Ashantee 
and Dahomey, where it is the chief incentive to the horrible 
massacres called customs. By some tribes the existence of 
a soul and separate life is not confined to man, but animals 
and even inanimate things are supposed to he similarly 
endowed. 

Among civilized nations at the present day tho belief in 
a future life is accepted by the majority of men. Many 
who are dissatisfied with the orthodox teachings concerning 
its details endeavour to sustain a position of agnosticism 
on tlic subject, and a few only directly assiul it. The dis- 
mtisfaction with the present existing evils of society which 
in most of the nations of Europe finds expression in the 


systems of Communism, Socialism, Nihilism, &c., in its 
revolt against civil and ecclesiastical authority, genially 
assails the belief in a God and in a^'ntnre life, and 
the disbelief in the latter is in some instances avowed with 
a passionate zeal that borders upon f anatidsm. It is tolerably 
clear, however, that this hostility in reality is not directed 
against the doctrine from any philosophical grounds, and 
nothing new has been advanced by any of the leaders of 
the movements indicated iu opposition to it. 

So far as the discussion of the matter has been carried 
on apart from the revelation of Christianity it is generally 
admitted that up to the present the existence of a future 
life cannot be demonstrated. Elaborate metaphysical 
arguments have been advanced in favour of the doctrine, 
but they have failed to secure conviction from any save 
such as were already convinced or favourably disposed. 
On the other hand it is equally certain that no opponent 
of the doctrine has ever succeeded iu proving its impossi- 
bility, or that it is in any way improbable or unlikely. 
Further, many reasons in favour of the belief have been 
indicated, which, though not logically equal to a demon- 
stration, have yet been sufficient to fully satisfy some of 
the keenest and most ])r()fonnd thinkers of tho world. The 
peculiar significance of the fact that such a belief is 
so ancient and widespread, that tho hope of immortality 
is so deeply embedded in the minds of the majority 
of men, that it is so natural and easy to believe in it, 
and so difficult or almost impossible (to most men) to dis- 
believe it, have been adduced as evidences in its favour. 
It is the belief of scientific men and religious enthusi- 
asts alike that nothing useless or canseless can maintain 
its existence, and inasmuch as there are and always liave 
been in humanity hopes, powers, and ennobling desires which 
cannot find satisfaction iu this life, it has been argued that 
their existence implies a life beyond the present. The dig' 
nity and exaltation which this doctrine gives to the present 
life, and its important bearings as an incentive to duty and 
a comfort in trial and bereavement, if not arguments, are 
yet very powerful inilucnces in maintaining for it its place 
in the afiections of men, and these arc closely bound up with 
tliat which forms after all tho strongest of the arguments 
adduced in suppoit of the doctrine — viz. that based upon 
the conception of God. 

Christianity, whatever may have been the ideas of men 
in other faiths, has maintained the belief in an infinite, 
all-perfect God as the central truth of religion. It has 
been felt that there must bo attributes in tho Divine Being 
corresponding in some way to the ideas of perfect justice 
and love sought after in the highest and best moments of 
human thought and life. It is certain that justice and 
love do not obtain full sway in the present life; but against 
the limitations of the present, men have turned to the con- 
templation of a state beyond, where all wrongs shall bo 
righted, all mysteries explained, and where love shall pre- 
vail wi^out limit or end. 

IMMOB'TALS, among the ancient Persians, was the 
title given to a body of 10,000 soldiers who constituted the 
personal guard of the sovereign, and were always of the 
same number. The same term was applied to the body- 
guard of the Greek emperors, tho so-called Romans ” of 
Constantinople. 

XBOro^NZTlBB OF CLBROY. See Benefit of 

Clergy. 

IBKP, in Old English, meant a graft or seion, hence an 
“ olive branch ” in the sense of son. Imps of darkness or 
Imps of Satan have been phrases so much used that the 
word has now come to be almost synonymous with demon. 
It almost raises a smile when we read Thomas Cromweirs 
inquiries of Henry VIIL after “ that noble imp, your son,” 
and the form of prityer drawn up at that time is still worse, 
since it urges men to pray for “ his Majesty and for bis 
beloved son Edward, our prince, that most angelic imp.** 
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m'PACT (Lat. in and pactum) and OOXUSIOK I 
are the^tcchnicfd termB need in mechanics for tlie meeting 
of bodies in motifon. It is usual to treat the first prin- 
ciples of this subject by supposing the bodies in question 
to be spherical; bmuse, theoretically, if spheres of equal 
magnitudes could be made to strike one another on a plane 
in &e direction of a line joining their centres of gravity, 
without friction on the plane, a motion simply of transla- 
tion, without any rotatory motion, will take place. The 
conclusions deduced from the Impact of such -spheres, of 
•equal or difTorent weights, will hold good for bodies of any 
other form, provided there be no rotation and the line join- 
ing their centres of gravity pass through the point of contact 

Tlio consequence of friction taking place (and in actual 
experiment It invariably does take pla^) between the balls 
and the plane is that the former acquire a rolling motion 
on the latter ; and to this circumstance is owing many of 
the phenomena observed in games of billiards. 

Suppose a ball a to be impelled directly towards an 
immovable obstacle, such as an upright ledge at the end of 
the table. On striking this ledge the ball will, generally 
epeaking, recoil. Some substances will hardly give any 
recoil, while others will send the ball back with nearly the 
same velocity as that of its approach. At the moment of 
impact, the ball and obstacle compress <me another, and 
the pressure continues until the reaction has destroyed all 
the velocity of the ball. If, then, there were no ctTort in 
the parts of the obstacle, nor in those of the ball, to recover 
their former position, the ball would remain at rest close 
to the obstacle. If the recoil were complete, that is, if 
the parts of both bodies endeavoured to recover their posi- 
tion with a force equal to that which disturbed them, the 
recoil would rapidly but gradually [sec Impulsg] create in 
the ball a velocity cqnal to that with whicli it approached. 
In the first case the bodies arc said to bo wholly inelastic, 
and In the second (which exist only in imagination) the 
elasticity Is said to be perfect. But if only a fraction, e, 
of the velocity of approach be restored, then e is said to be 
the mcasura of the elasticity of the bodies. Perfect 
elasticity is nsnally represented by unity. 

Suppose the ball a (which is so small that its size may 
be neglected) to approach obliquely towards the obstacles 

cr 


X Y, say In the direction c d. Let cd be the velocity or 
length moved over in onq. second. Then by the parallelo- 
gram of forces the velocity c d is equivalent to the two 
velocities o k and k d. The first is destroyed and then 
partially restored by the impact ; the second remains un- 
altered, 'except by the friction at the moment of impact, 
which we do not consider. If, then, we take D i. equal to 
K D, and draw i. m perpendicular to x Y, and in length 
such a fraction of k c as e is of 1, the boll will move, after 
impact, with the velocities i>L and lm, that is, with the 
velocity dm in the direction dm. If the system were 
perfectly inelastic, the ball would proceed -along d x. ; if 
perfectly elastic, m l would be equal to c K, and d m and 
CD equally inclined to xt. If the size of tbo ball be 
taken into account, x t must be supposed to be a line 
parallel to the obstacle, and distant from it by the radius 
•of the ball. On the same principle may the motions 
resulting from the oblique impact of two elastic balls be 
determined. 

If two perfectly elastic balls be equal in magnitude, the 
velocity of eadi after the impact is that which the other 
bad b^ore the impact, both in magnitude and direction, 
vox., vix. 


In all cases perfectly elastic balls recode from each other 
after impact with the same velocity with which they 
approached before Impact. But in every other case the 
rate of recess after impact is ^e same proportion of the 
rate of approach before impact which e is of 1. The vis 
viva of a couple of perfectly elastic balls is the same 
before and after impact ; in every other ease it is less after 
impact than before. 

In every case of impact, when the balls approach ono 
another with uniform velocities, the centre of gravity of 
the balls moves nniformly and in a straight line. Jdter 
the impact, though the directions and velocity of the balls 
may have changed, yet their centre of gravity still con- 
tinues to describe the same liue, and with the same velocity 
as before. This proposition also is proved in all works on 
elementary mechanics. 

ZUPAXdSD* in heraldry, applies to two coats-of-arms 
arranged side by side in one shield. This is usually done 
by husband and wife, and by bishops, deans, heads of 
colleges, and knights-at-arms, who impale their own arms 
with the insignia of their office. 

XBIPAKA'TZON (Lat in, and panis, bread) is the 
Lutheran dogma of the Lord's Supper, wherein it is ex- 
plained that the body and sonl of Jesns are united with 
the bread and wine by consecration, much as in nature the 
soul of man is united with his body. 

mPA'TlXNS* a genus of plants so called from the 
sudden and elastic force with which they burst their cap- 
sules. Several of the species are well known as highly 
ornamental annuals by the name of balsam. The common 
Garden Balsam (JmpatUns Hahamina) is a native of India, 
China, and the Malay Archipelago, and was introduced in 
1596. It is a very variable plant in habit and size and 
colour of flower. The varieties are white, rose-coloured, 
red, purple, and variegated. The Scarlet-fiowered Balsam 
(^fmpatiens cocHnea) is a variety with narrower leaves and 
long slender spur. Another variety, the Homed Balsam 
(Jmpatiens coimuta), has dusky -green, sweet -smelling 
leaves, and purple or white flowers, with spur much longer 
than the flower. The common Touch-me-not (Impatkns 
noli^me^tangere) Is a native of Europe and North Asia. 
It is found, though rarely, in mountainous districts of the 
British Isles. The valves are so clastic in this as well as 
other species, that when they are ripe the least touch will 
cause them to spring open and scatter the seeds to a oon- 
siderable distance. The whole plant is acrid, and is avoided 
by animals. It was fonnerly used as a diuretic and vul- 
nerary, though considered dangerous. There are 135 
species of tills genus, two natives of North America, three 
of Europe and North Asia, twenty of Africa or Madagascar, 
and all the rest of the mountainous parts of Asia. The 
flowers are irregular, and often handsome. The sepals are 
coloured; these are normally five in number, of which tho 
posterior is the largest and is sparred, the two anterior are 
small or are altogether wanting. There ore five petals, of 
which two on each side are joined together. There are 
five short stamens, the anthers more or loss cohering. The 
ovary is flvo-colled, and the capsule has five valves. 

ZBIFlSACH'BnBNT is the name given to’ an accusation 
brought by the House of Commons and tried before the 
House of Lords. Theoretically the House of Commons may 
impeach persons of all ranks in society, and for any kind of 
crime or misdemeanour, but practically the power is reserved 
for dealing with persons of high rank and influence who may 
be charged with any great public offbnee, such as treason 
or malversation. The prosecution is conducted by managers 
appointed by tho House of Commons. A royal pardon can- 
not be pleaded in bar of the prosecution, but aHar sentence 
the person found gnilty may be reprieved or pardoned like 
an ordinary convict The earliest recorded instance of im- 
peadiment is that of Lords. Neville and lAtimer in 1876, 
and the last instance that of Lord Melville in 1804. 
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The Commons, in impeachment, are aconsexa onlj, and 
not judges, for the judicial authority of ‘Parliament was 
declared in 1399 (1 Henry IV.) to lie with the Upper 
House alone. Should tho Commons wish to judge the 
accused, they must proceed by Bill of Attainder, which 
passes both Houses and receives the royal assent in the 
usual manner of Acts of Parliament. In this way Heniy 
VI. and Queen Margaret of Anjou were attainted in 1461. 
Defence was usually allowed, but the terrible Thomas 
Cromwell, minister of Henry VIIL, urged that this was 
not necessary, and by a wondrous Nemesis he was h!m> 
self the first victim of this barbarous innovation (1640). 
Attainder was not uncommon under the Stuarts in those 
cases where tho Commons feared impeachment would fail 
from want of evidence or difficulty in procuring it (as 
with Strafford and I^ud). The last attainder was that of 
Fenwick in 1696, when impeachment was not feasible, as 
it was a case of high ti*eason, and as one of the only two 
witnesses available had been got out of the way, two wit- 
nesses being by ancient law required for cases of treason. 
If, however, the evidence be .‘itnple iinpeachincnt is the 
constitutional weapon. Tlio Commons bring up their 
evidence, by their managers, at tho bar of tlic I^n’ds, 
and the latter pronounce after bearing it, giving a verdict 
of guilty or not guilty^ ^ut not passing judgment unless 
the Commons demand it, so that by the option of omitting 
this demand an indirect power of pardon is given to the 
Commons. 

It is to the “ Good Parliament ” that we owe the Inven- 
tion of this powerful weapon. In 1376 the Commons 
impeached Lords Latimer and Neville for extortion and for 
dealing with the king^s debts (the aged and doting Edward 
III.), and they were fined and banished. Thus was 
obtained tho sacred right of impeaching the king's minis- 
ters for conduct prejudicial to the state. The counter 
pai*t of this doctrine, that ministers are responsible to tho 
nation as well as to tho king, was settled by tlie impeach- 
ineut of Richard II. 's chancellor, the Karl of Suffolk, in 
1386. The Duke of Suffolk, so blamed for the failure of the 
Hundred Years' War, and the favoured minister of Henry VI., 
or rather of his queen, was impeached in 1450, confessed 
and threw himself on the king's mercy, and was exiled for 
five years. (See Shakspeare's “ 116017 VI.” for a vivid 
sketch of his assassination as ho was going into exile.) 
Under tho Tudors and earlier Stuarts, os has been said, 
attainder to a largo extent replaced impeachment. But 
in 1621 occurred the most important and famous impeach- 
ment of Lord Bacon, who was condemned to imprison- 
ment and to pay £40,000 for accepting bribes, lit 1624 
Itord Treasurer Middlesex was impeached, and it is owing 
to his well-founded complaints tliat ever afterwards im- 
peached persons were allowed to defend themselves by 
connseL In 1626 occurred tho great struggle over Buck- 
ingham. Sir John Eliot carried the bill for his impeach- 
ment, on charges of having bong|it office, &c., but really 
on the charge of unduly iniiuenclng the mind of tho king 
(Charles I.) Charles dissolved Parliament to avert the 
storm. A clergyman who preached in favour of tho king's 
right to levy taxes. Dr. Mainwaring, was tlie next person 
to suffer by impeachment (1628), and on his release from 
prison the king marked his sense of what bad occurred by 
midninghim bishop of St. David^s. The great impeach- 
ments of the Long Parliament, those of tho Earl of Straf- 
ford (1640) and of Archbishop Laud (1641), began to 
show signs of weakness as they progressed, and were 
thrown aside in favour of attainders. So again, after tho 
Restoration, Clarendon was impeached (1667) on the 
charge of having “ designed a standing army to be raised 
aud to govern the kingdom thereby, advised tho sale of 
Dunkirk to the French, and grossly violated the liberty of 
tho subject by illegal imprisonment.” This case never was 
completed, for CLu'cndon fled to France and died in exile. 


Danby's impeachment in 1678 (Osborne, earl of Danbj 
and duke of Leeds) on the charge of high treason, fpr hav- 
ing written the famous secret letter betraying England to- 
Louis XIV. of France, was of the vexy highest constitu- 
tional importance. For tliough the letter was endorsed 
by Charles II. with the words This letter is writ by my 
order, C. R.,” it was snccessfally maintained that the royal 
command does not justify an illegal aot. Dauby was 
brought to trial, and though the Idug pardoned him, he 
was thrown into the Tower, 1679, the pardon only being 
valid after judgment. In 1683 he was admitted to bail as 
the case had not been decided. In 1685, as the accusing 
Parliament had been dissolved, the Lords declared tho 
Impeachment had lapsed, Danby was released, and sub- 
sequently rose to honour under William III. 

Passing over several impeachments of less note, and the 
breakdown of tho impeachment of the Whig Lords Portland, 
Oxford, Somers, and Halifax, in 1701, the next great case 
is the impeachment of tho Tories of the last years of Quecii 
Anne, the traitors Oxford, Bolingbroke, and Ormond. 
Tho technical diarge was the conclosion of the disgraceful 
peace of Utrecht ; the real charge was attempting to bring 
in the Pretender. Oxford plei^ed the queen's command, 
but was thrown into prison. He was released in tw<i years 
and the impeachment abandoned. The other two fled 
to France, and were convicted on attainder. 

The fruitful source of impeachments has been the 
struggle to obtain tho acknowledgment of ministerial 
responsibility to Parliament. That principlo now being 
fplly admitted impeachments have ceased. Tho only other 
great case is of a different order. It is the gigantic trial 
of Warren Hastings on charges of tyranny and extortion 
towards the native princes of India, which began in 1788, 
and dragged its weary length along for years. Warren 
Hastings was acquitted, but his case was none the less a 
glorious triumph for tho champions of humanity, as well 
08 settling the important constitutional principle that trials 
by impeachment arc not now to be interfered with by 
dissolution nor prorogation, as had been the case under 
Charles I. with the impeachment of Buckingham, 

As said above, tho small caso of Lord Melvillo in 1804 
closed the long list of these important procedures. It is 
sincerely to be hoped it may not be reopened, but that the 
dread of this powerful engine of punishment may be suffi- 
cient to deter any minister who may be disposed to out- 
step the limits of bis authority, or act otherwise than for 
the country's best welfare on what he cousiders sufficient 
grounds. 

XMPSNSTBABlXi'lTy, a name given to the pro- 
perty of matter, the existence of which is suggested when- 
wo see that any attempt to place one solid body in the 
part of space occupied by another is either resisted by, or 
its success preceded by the removal of the latter ; or, in 
other words, that no two bodies can at the same time- 
occupy the same space. In some cases the impenetrability 
of matter can only bo taken in conjunction with tlie- 
hypothesis of its porosity. Otherwise it might be sucoess- 
fully disputed. For instance, salt may be dissolved in 
water without iucreasiug the bulk of the fluid ; tho (im- 
penetrable ?) matter is then penetrated, or else tho matter 
of the fluid has interstices. But if any attempt be made 
to press the fluid into a smaller space, the impenetrability 
of the water will appear by its resistance to the pressing 
substance. Are wo not then making a purely gratnitona 
introduction of words to supply explanations of phenomena?^ 
The answer to this difficulty and others of a similar kind 
which occur in attempting to define simple mechanical 
terms, is that the beginner must not receive them aa 
explanations or as doctrines, but simply as statements of 
observed phenomena, or as terms which imply that expla- 
nation is wanted, and serve, till further elucidation, to 
enable us to recall the phenomena themselves and the- 
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univ^lity of their existence. The notion of impene- 
trability is fonnde^ on the supposition that, when one body 
appronwes another which is at rest, it must be in contact 
with it before the latter will move ; but many circumstances 
rondor it highly probable that actual contact never takes 
place, and that when the bodies are within a certain small 
distance from one another repulsive forces begin to be 
exerted between them. The resistance alladed to is ap- 
parently therefore dependent on repulsive forces of whose 
caiif«e and modes of action nothing is known. 

XMnSB'ATXVB, CATBOOR'lCAXi. is a famous 
term of the philosophy of Immanuel Kant. It may be 
paraphrased by the term ^^unconditional command,'* for 
(unlike the dictates of prudence, which are founded on 
reason) it is categorical, that is unconditional, and is indeed 
the only unconditional command laid upon us. It is, 
namely, the divine command to do right. In Kant's 
philosophy of the intellect he shai’ply distinguishes between 
empirical knowledge (experience) and a priori knowledge 
(trauKconding experience); so idso bo draws a similarly 
rigid line in moral philosophy. The ends at which desire 
aims, ends which arc empirical, that is, rest on experience, 
und which furnish therefore sensuous and egotistic motives 
to the will, and may be summed up in the phrase the 
search after personal happiness,” lie on one side of this 
line. Upon the other side of tlioline, corresponding to the 
a priori division of the intellect, lies this single categorical 
imjjerative^ ^'Act so ilmt the maxim of thy will can at 
the same time bo accepted as tho principle of a universal 
legislation.” And this categorical imperative is felt by the 
soul to stand in glaring contrast to the desire for personal 
happiness, to all selfish aims. Kant's imperative is not 
an appeal iu reason, like the corresponding doctrine of the 
utilitarian philosophy, which commands the individual to 
sacrifice his own selfish happiness to the happiness of the 
greatest number, and tlius gain a higher happiness than 
any personal aim will give ; it is, on tho contrary, a com- 
mand, taking the imperative form, because man is not 
wholly a rational being, but is often ruled by mere sensuous 
impulses, and the senses are but too often in direct conflict 
with the reason. According to Kant we arrive at the 
consciousness of the categorical imperative, not by thought 
and experience, but by simple perception. It stands there 
ns a fact before us, and indued as the only fact of tho pure 
reason. All other facts have limits or conditions. This 
one fact alone follows from the autonomy of the will- 
absolute and undetermined. 

XMPSBA'TOB. See Emperor. 

XMPlOl'FBCTy that which is not perfect, either in 
the sense of the design being inferior or simply being 
unfinished. 

In grammar the last sense is the one used. Tho im- 
perfect tenses of the verb are those which regard a past 
action at the time when it was not yet complete. We call 
I was walking imperfect, because wo are considering the 
point of time daring which tho action continued. Con- 
tinuous tenses” has been suggested os a preferable term 
to imperfect on this account. In perfect tenses, on tlie 
other hand, tlie action of the verb is altogether completed, 
for whether we say I have walked or I shall have walked^ 
what follows in the sentence depends upon the complete- 
ness (i.e. perfected state) of the action, though the first 
relates to past and the second to future events. 

In music imperfect is used in both senses. It means 
incomplete in the term imperfect cadence, better called 
half-close [see Cadence], and when applied to intervals 
or chords ; while it means faulty or inferior when used in 
the ancient divisions of time. In intervals imperfect ap- 
plies only to the Fourth and Fifth ; an imperfect Fourth 
or Fifth is one which is a semitone short of the complete 
or perfect interval ; thus B to Fj;|: being a perfect Fifth, 
B to F is an imperiuct one. An imperfect triad is one 


whose Fifth is imperfect In each ease the sense of in- 
completeness, the necessity of something to follow, marks 
the identity of the use of tho term with that of the gram- 
marians. (The term diminished ” is now superseding 
“imperfect”) 

In the ancient system of musical time the triple group- 
ing of accents and the corresponding triple division of 
long notes into smaller notes were called perfect, on the 
thoroughly scholastio view that the Trinity represented 
perfection of number or division. The ancient perfect 
notes remain to us in oar dotted notes ; thus in onr own 
modern usage a dotted minim divides into three, not 
two, crotchets; and similarly with other dotted notes. 
Anciently the division was by nature exactly the other 
way: a note divisible triply was unmarked, because it was 
“ perfect,'* but if any note were to be divided otherwise 
than triply it had to bo specially marked and distinguished. 
But since halving and quartering, and grouping by piurs and 
fours is far more natur^ and indispensable to the mind than 
using threes, sixes, and nines, tho ancient music was filled 
with the most complex devices for rendering it “imper- 
fecd.” Those who wish to realize the enormous difficulties 
thus laid on the shoulders of the medisBval musician should 
consult old Thomas Morley or Zarlino. 

nOPX'RXAXa, tho largest nominal gold coin of Russia, of 
the value of 10 roubles. But the largest actual gold coin of 
Russia is the lialf-imperial, equal to 5 roubles, the standard 
weight of which is ()*o44 grammes, and the fineness ’91G§, 
which gives it a value, as compared with our sovereign, of 
16s. 4^r/. The imperial, if it were coined, would thus bo 
worth £1 12s. Or/. Tho mintage is extremely accurate, 
and Russian imperials have a high and well-deserved repu- 
tation in consequence. 

XMPXRIAIi CHAMBgR. See Auj^ic Council. 

nCPX'RXUM* in ancient Rome, was Uie name given 
to a power specially conferred by a law passed in the 
Ooinitia Curiata, namely, tho power to command a mili- 
tary force of citizens for a specified time, with all the 
necessary authority and privilege. It could not be exer- 
cised within the city of Rome itself. He who held tho 
imperium was for the time imperator. Consuls, procon- 
suls, &c., received the imperium, governors (or viceroys) 
being limited in its use to their several provinces. Wo 
find Cicero, for instance, as a proconsul in Cilicia, styling 
himself M. Tullius Cicero Imperator. Cains Julius Cesar 
was the first on whom the perpetual imperium was conferred, 
and ho was therefore ospecially styled imperator, whence 
our word emperor. Later emperors used the title as an 
hereditary preonomcn, placing it before the personal name, 
instead of after the name, in the fashion of a title conferred 
upon the wearer, as was the republican usage and the 
usage of the first emperors. (So with ourselves the heredi- 
tary Lord precedes the name, the personal K.O.y or M.P.^ 
or B.A., or what not, won by or conferred upon the indi- 
vidual, follows the name.) Tho distinction was highly 
significant — the hereditary prnnomeu marked the final 
extinction of the republic except in form. 

XMPliTZ'OO is a disease of tho skin which manifests 
itself by an eruption of yellow itching pustules, appearing 
in clusters and terminating in a yellowish or brownish 
scaly crust. It is most common in children, among whom 
it is apt to occur on tho face, particularly round the mouth, 
nostrils, or ears, on the hands, or on the feet. It is gene- 
rally found to bo associated with defective nutrition and a 
weakly sensitive condition of tho skin. Treatment con- 
sists in insuring a nutritive and wholesome diet, with tho 
use of medicines of a tonic and strengthening character, 
and the external application of suitable dressings. Baring 
the inflammatoiy stage the blotches should be freely staieared 
with the oxide of zinc ointment, and when this is passed 
they should be treated with a lotion of lime water and 
oxide of zinc, which will assist in drying up the eruption. 
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IK'PXYAN PHKASAMT or VOKAUL (/.opiio* 
phoruB impeyanus) is a nukgniiicent Pheasant inhabit- 
iiig the high forest regions of the Himalayas. The male 
bird is gor^ously adorned. The plumage of the upper 
surface exhibits tiie most brilliant changing tints of green, 
blue, violet, and golden bronze, with an intense metallic 
lustre. The head bears a crest of elongated metallic-green 
feathers, generally drooping towards the back of the neck. 
These plumes have a slender naked shaft, terminated by 
an oval lustrous lamina. Low down on the back there is 
a broad band of pure white, and the tail is ample, rounded, 
and bright chestnut. The lower surface is nearly black. 
The legs are ashy gray. The length of the male is about 
2} feet. The female is smaller, and reddish-biwn, varied 
^th spots and bars of black; the chin and throat and the 
tip of tlie tail are white. The vertical range of the Impeyan 
pheasant is high; it always keeps near the lino of snow. 
In winter these birds, more especially the female and yoniig, 
descend to lower regions, approaching the villages sitnated 
on the lower spurs of the mountains. The females lay 
towards the end of spring from throe to five eggs, deposit- 
ing them in a depression of the ground ; the eggs are pale 
bufT sprinkled with reddish-brown. Like nearly all game 
birds this pheasant is oinnivorons. Its note is prolonged 
and plaintive. It is a lover of soHtndc, and exhibits none 
of the pngnacity for which some of its tribe are remarkable. 

nSPLU'VXUM. the open rectangular marble basin or 
cistern wliich lay beneath tlie similarly shaped compluvium 
or central aperture in the atrium^ the great central hall of 
a Roman house. The roof of the atrium sloped on each 
side towards the centre, so that the whole of the rain 
water fell into the impluvium. Sometimes the complnvium 
is itself styled, but incorrectly, impluvium. 

IMPONDERABILITY is a property which has been 
from time to time predicated as ^longing to certain un- 
known substances, such as caloric (which was thought 
to be the heat-substance), or tho substances through which 
the foroes of light, electricity, magnetism, &c., act upon 
visible matter. One after the other such imponderable 
substances have been given up, till one only remains—tbat 
imaginaiy Ether which is said to pcn'ade all space and 
even the interstices of solid and fluid bodies, to be per- 
fectly elastic, and while manifestly solid (un account of 
tho nature of the phenomena connected with it, which 
would be impossible in a fluid medium), to be imponderable, 
entirely devoid of weight. Ether is our means Of convey- 
axKe for the vibrations of heat, light, and electricity in the 
present state of physical science ; but the crux of impou- 
derability condemns it as untenable except as a provisional 
hypothesis. A substance without weight is recognized by 
all to be a contradiction in terms. Some astronomers 
point to the known small retardation in Encke's comet 
(which has a closed orbit) as indicating the existence of 
ether in the interstellar spaces. As yet this is tho only 
fact (if it is a fact) demonstrating the existence of this last 
of the imponderable s." 

tBfPORTS and 1S3CPORTB are the various kinds of 
merchandise brought into and sent from a country. Tho 
regnlations whi<^ govern the bringiug of merchandise into 
and sending it from the United Kingdom are embodied in 
the Gnstoms Consolidation Act, passed in 1876. A pre- 
vious Consolidation Act had been passed in the year 1858, 
but the great alterations in the customs tariff and regu- 
lations involved by tlie repeal of several hundred ad 
valorem and differential duties rendered a revision of the 
customs law desirable. The new Act comprised provisions 
which gave largely increased facilities to the mercantiie 
community, and rdieved both importers and exporters from 
all customs restrictions that could be dispensed with. 
There is probably now no country in the world where 
fewer or less irksome regulations are imposed upon com* 
merce than in the United Kingdom. 


The first of the following tables gives the values of the 
Imports and exports since 1858, and also shows the won- 
derful increase of tho trade of the coun&y in that period ; 
in the second are given all the articles imported and ex- 
ported in 1884 which exceeded £1,000,000 in value; and 
tho third shows tlie relative importance of the trade between 
the United Kingdom and foreign countries. 

TABLE I. 


Szportti. 

TmnnH:. PtOdUCe Mid FOKlgn 

imports. MMmlMturet Mid Total 

of tho United Colonial Exports. 

XUigdom. Merchandise. 


1858 

1860 

1800 

1861 

1862 

1863 

1804 

1866 

1860 

1807 

1808 

1869 

1870 

1871 

1872 

1873 

1874 
1876 

1876 

1877 

1878 

1879 

1880 
1881 
1882 


164,583,882 

179,182,366 

210,680373 

217,485,024 

225,716376 

248319320 

274363,924 

271,072,285 

295,290,274 

275.183,137 

294393.608 
295,460,214 
303,257,498 
831316,480 
854,693,624 
871,289,442 
870,054304 

373339,577 

376,164,708 

394373,906 

868309,610 

862,901375 

411,229365 

397,022,489 

418.019.608 
426,891370 


1884 

1885 
3886 


389304382 

370.404314 

349,881,087 


4 

116,608,756 

130,411329 

185,891327 

125,102313 

123,992,264 

146302342 

160,486302 

105.835,725 

188.917,586 

180361,923 

179,677.812 

189,953,957 

199,686322 

223.066.162 
266,267,347 
255.164,603 
289,558,121 
228,465,963 

200339,204 

198393,065 

192,848314 

101,631,758 

223360,446 

234,022,678 

241.467.162 
239,799,478 
232,927375 
213,044.500 
212363,095 


4 

23,174,023 

25,281,446 

28,630.124 

34,589,684 

42,175,870 

60300,067 

52,220,240 

62.996.851 

49,966,146 

44,873,166 

48,100.642 

47,061.006 

44,493,756 

60,508.538 

68,831,487 

65,840,162 

68,092343 

68,146360 

66,137398 

53,452,965 

62,634344 

57,251,606 

63354,020 

68,060.097 

66,193.552 

66337397 

62.443,715 

68350,194 

66,107.671 


£ 

139,782,779 

155,692,976 

I6432135I 

159,632.498 
166,168,134 
196,902,409 
212,656342 
218,831376 
238,906 682 
225,836,068 
227,778,454 
237,075.052 
244,080377 
283374,700 
314368.834 
811,004,765 
297,660,464 
881,612,323 
266.776,602 
252346,020 
245,483,868 
248,783,364 
286,414,466 
297,088,775 
806,060,714 
805,437,070 
295,371,290 
271,403.694 
268.471,666 


Tho relative effect of imports and exports npon com- 
mercial prosperity is treated of under Balance op 
Tuadb, We hero deal diiefly with the statistical part of 
the subject. Until tho latter part of the seventeenth 
century no opportunities existed for the collection of an 
authentic account of commercial statistics. Scattered 
notices of the nature and amount of our trade at various 
periods may be found interwoven with the narrative of 
historians, but tlie authority on which such statements 
generally rest is usually obscure. As to the money value 
attached to those imports and exports, we may safely 
conclude, especially in regard to imports, that it was de- 
rived from the assessment which regulated the system of 
poundage — an assessment which, Siongh conventionally 
representing the marketable worth of the various descrip- 
tioDs of merchandise subject to a uniform percentage, was 
arbitrary in effect, and admitted of adjustments by which 
the assumed prices of particular commodities were either 
raised or lowered, so as to aggravate or lighten the pressure 
of tho tax. Artifices of this kind were not inconsistent 
with the spirit of an age imperfectlv civilized and ignorant 
of tho true principles of commordai policy. More correct 
views, however, began to be entertained of the real interests 
of the country, and of the use to be derived from com- 
mercial Btatistioa. One evidence of this change of feeling 
is afforded by the institution of the Board of Trade in 
1670 ; another is to be found in the establishment of the 
office of inspector-general of imports and exports in 1697, 
whereby provision was made that an account should be 
kept of the trade carried on by England with each foreign 
country and with each of the British settlements and pos- 
sessions abroad, showing the goods imported and exported, 
methodically enumerate and classified; their quantities by 
weigltt, tale, or measure, and their equivdent In money com- 
Duted at certain official rates of valuation then first assigned. 
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TABLE II.— A LIST OP ALL THE ARTICLES IMPORTBO INTO, AND EXPORTED FROM, THE UNITED KINGDOM, 
IN THE YEAR 1886, OF 'WlllOU THE VALUE EXCEEDED XI, 000, 000. 

EXPORTB^British and Jrith Produce and Man^fa6^u'na, 


Animala living^ 

Oxen and bulls, . . . 
Sheep and lambs, . . 

Cbm— 

Wheat, 

Wheat meal and flonr. 

Barley, 

Oats, 

Maine, 

Articles of food and drinks 

Bacon 

Beef, fresh and salted, 

Hams, 

Preserved meat, . . 
Mutton, fresh, . • . 

Butter, 

Butterine, .... 
Cheese, 

rtir. 

Oranges and lemons, • 

Fruit, rawr 

Lard 

Kice, 

Spices, 

Sugar — Refined, . . . 

** Unrefined, . • 

Coffee 

Currants, 

Tea • 

Brandy, 

Wine 


nnmber, 241,860 , 66 

1.038,967 2,011,198 


47^X44 17.888,155 
14,789,282 8.264,407 

13,722.600 8,968,487 

13,490.190 3,974,484 
30,996,278 7,614,113 


8,265.968 

1,101.031 

948,379 

480,346 

1A43.404 
886,578 
1,788,187 
Igt. hnds., 8,613,162 
evta., 831.656 

bush., 4,387,2as 

M 2/{01,568 

ewts., 1*96,324 

6,589.138 

owts., 6,367,027 

16,141,006 
1,029,462 
843,423 
lbs., 2303)6,292 
galls., 3,130,022 

14,561,913 


6,142.470 

2,187,676 

2,236.672 

1,167.010 

1.404,888 

8,140,188 

2,968,800 

8,867,896 

2,879,000 

1,422,246 

1,491,633 

1,200,411 

1,546.100 

2,460,826 

1,064,756 

5.319.449 

10,540,438 

8.346,007 

1,061,012 

11,860,460 

1,4244)42 

6,134,870 


lbs., 87,022,051 3,761,577 


Copper and copper oro, . tons, 
Iron and steel, .... 

Lead, * . 

Pyrites of iron or copper. 

Tin 

Chemicals , dge substances, dre„ 

Oils, 

Haw mrderials fw Uxiile 
nuinufactures^ 

Cotton, 

Flax, 

Hemp, 

Jute, ........ 

Silk— Rair lbs.. 

Wool, 

Goats' wool, 

Bam materials for sundry in- 

Caoutchouc evrts.. 

Hides— Dry, ..... 

“ Wet, 

Tallov and stearine, . . evrts , 
Wood and timber (hewn), loads, 
(sawn or split). 
Manufactured articles— 

Cotton manufs. (all kinds), 

Iron “ -- I 

Leather . lbs.. 


|doc. pairs] 


192,518 

721,964 

499.271 

1,010,306 

1,577,092 

3,783,200 


34i53.628 

77,619.090 

1,4074)11 


81 ik manufs. (broad stuffs), | 

Ribbons (Bilk or satin), . 

Silk manufactures (un- 
enumerated). .... 

Woollen manufactures, . 

«« 4t 

(unennmerated), . . 

Woollen yam, . • . 
JfitecRafieous articlea-- 
Oil seed cakes, . . . . | tons. 
Seeds— Cotton, , . 

** Flax and linseed, quarters, 


ArUeles of food and drink— 

Beer and ale, 

Pish (herrings), .... 

Pickles, Ac., 

Provisions (includ. meat), 
Raw materxtUs— 

Coal, coke, cinders, Ac., . 
Articles manufactured and 
partly manufactured— 


Quantittea Valiu. 


420,801 14182,731 

14)65,185 1,260,215 

1.162.806 

1,0164160 


tons, 28,284,960 


A. Yarns and textile fabries 
Cotton yam A twist, . 


S iece goods, 
patent net, . . 

Thread, 

Other cotton manufs., . 
Jute yam and manufs., . 

Linen yarn, 

manufactures, . . 
Silk manufactures, . . . 
Woollen and worsted yam, 
Woollen A worsted manu- 
factures. 

Worsted fabrics, . . . 

Carpets 

Blankets, hosiery, and 
small wares, .... 
Alpaca and mohair yarn, 
B. Metals— 

Copper — Wrought, . , 

“ Un wrought. . , 
Mixed or yellow metal, . 
Hardware A cutlery, . . 

Iron — Pig, 

** Bar, angle, bolt, rod, 
“ Railroad .... 
Hoops, sheets, and 
boilerplates, . . 
Tin plates and sbects, . 
Cast and wrought iron, . 

Steel, 

Telegraph wire and ap- 
paratus, 

C. Machinery and mill work-- 

Steam engines 

Other descriptions, . . . 
D. Apparel and articles of 
personal use — 

Apparel and slops. . . . 
Haberdashery, luillltiery. 


10G4S65 3.940)367 

2,9034196 2, 9634119 
1074*78 1,372,262 
556,181 1,028.142 

4834106 2,327,074 

7,952,140 

64)40, 148 


15,187.289 |37, 792,413 
1,287,034 2,416,117 

1,213,857 1,7264*22 

6,354,485 8,010,051 

2,230.039 1,630,927 

;691X72,167 |224)72,514 
10,184,812 1,120,362 


, 2544146,100 1,4884)03 
[4,860,0304200 |S0,170,684 


17.313.900 24186,946 

— 1,881,071 

— 1,824,718 

16.890.900 935,063 

— 5,257.574 

— 2.2834)07 
46,627,100 4,406,676 

89.779.700 9,166.401 

160,1674100 6,943,261 

11.630.700 1,231,961 

— 1.968.140 

14,488,600 1,885,241 

358.530 981,539 

380,712 8344137 

3984187 816,140 

— 2,846,804 

1,044,257 2,262,944 

243,386 1,3784)65 

739,651 8,688,733 

307,185 8.058,703 

384.776 4,639,464 

355,879 3,879.241 

165,833 1.487,222 


3,012,676 

7,121,194 


296,530 

255,701 

2,081,283 


2,202,746 

2,360,445 

1,249,569 

1,2964152 

3,405,526 

8,197,619 

1,800,068 

24i02,716 

6,524,835 

1,626,732 

1,491,803 

6,684,419 

2,169,089 

2X07X26 

54166,206 

2X76,673 

2X28,715 

1,887X51 

1,498.011 

4,266,998 


Hats 

Leather boots and shoes, . 
F. Chemicals^ chemical and 
medicinal preparations — 

Alkali 

Manure (chemical), . . 
F. AU other articles— 

Arms, ammunition, Ac., . 

Bags and sacks 

Printed books, .... 
Caoutchouc manufactures 

Carriages, 

Kartlienware and china, . 
Glass of all kinds, . . . 
Leather, wrought and un- 
wrought 

on, 

Painters' colours. Ac., . . 

Paper, 

Bklns and furs, .... 
Iron and steel rails, . . 


3X02X73 

2,094,067 

docons. 1,133X61 1,086,401 

doz. pairs! 530,222 14^7,633 


cwts., 6,242,188 1,788,060 

1,617X53 

1,637,063 

lozens 8,661,574 704.707 

cwts., 122,893 1,116,683 

971,062 
013,947 
1X02.906 
072,218 

1,660.443 

gans., 17,67J1.000 1,602,956 

cwj^s., 79^X68 i:501.2W 

tons, 526.187 2,488X83 


rails, . . tons, 5! 

Foreign and Colonial Produce. 


Caoutchone, 

Coffee, . • 

Cotton, • • 

Hides, • • 

Indigo, . • 

Jute, . ■ • 

cwts.. 

109,416 

772X79 

1,766,769 

615,043 

68,969 

1,883,285 

Leather, . 

lbs., 

17,140,117 

Kice, . • • 

cwts.. 

44;418;058 

Tea, . • • 

lbs. 

Tin, . • • 

cwts.. 

287,618 

Wool, . . 

lbs., 

310X86,017 


1X59X71 
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TABLE III. 

IMPORTS INTO THE UNITED KINGDOM IN 1885 AND 1886. 


CoimtrleB from which Imported. 


FOKKION. 

Russia, Northern Ports, 
** Southern Ports, 


Sweden, ...... 

Norway, 

Denmark, 

Germany, 

Holland 

Belgium, 

Prance, 

Portugal 

** Azores, . . . 
" Madeira,. .. . 

Spain, 

** Canary Islands, . 

Italy 

Austrian Territories, . 

Ureoco, 

Montenegro, . ' . . . . 

Bulgaria, 

Servia 

Kounianla, 


Turkish Dominions: 

European Turkey, 

Asiatic Turkey (Including the 
Island of Cyprus, £1 UedJaz, 
and Ports in Persian Gulfj, . 

Egypt 

Tripoli, 

Tunis 

Algeria, . 

Morocco, 

Spanish Ports in Northern Africa,. 
French Possessions in Western 

Africa, 

Fernando Po, 

Portuguese Possessions in Western 

Africa, 

Western Coast of AMca, not par* 
ticularly designated, 


Eastern Coast of Africa : 
Portuguese PosscsBioiis, . 

Native States 

Abyssinia, 

Madagascar, 

Bourbon (Reunion), . . . 


Arabia: 

Territories of the Sultan of Oman 

(Muscat), 

Other Native States, 

Persia, 


India: 

French Possessions, 

Portuguese Possessions, .... 

Dutch Possessions : 

Java, 

Other PoBSOBsionB in the Indian 

Spanish PossesBlons : 

Pliilippine Islands, 

Native Islands in the Indian 
Seas: 

Borneo, 

Other islands, 

Siam, 

Cochin China, . 

China (exclnslve of Hong Kong), . 

Macao, 

Japan, 

Islands in the Pacific, 

French PosseaBionsin N. America,. 


United States: 

On the Atlantic, 
On the Pacific, . 


1885. 

1880. 

£ 

10,090,902 

6,760,137 

£ 

8,620,680 

6,032,191 

17,697,099 

13,662,771 

ail4,493 
2,838,822 
4.820,681 
23,080,498 
26,012,766 
16,066,464 
85.712,367 
2,069,765 
106,645 
69,359 
9,449,:i79 
93,734 
[ 3,009,061 
2,166,262 
1,932,642 

7,476,114 

2,783,708 

4,016,486 

21,381,892 

26,311,686 

14,236,666 

86.698,434 

2,651,960 

69.193 

73,920 

9,122,080 

107,623 

2,7<i9,037 

1,618.757 

1,550,629 

302,411 

76,064 

2,751,671 

2,650,420 

1,491,333 

1,284,746 

3,171,986 

8.691,817 

389,66'! 

147,110 

880.162 

484,135 

2,832,293 

7,174,410 

273,732 

97,108 

699,065 

48-1,486 

13,237 

10,457 

15,147 

6,874 

99,891 

91,146 

1,222.865 

902,247 

15,791 

127,652 

10,645 

26,437 

79,929 

7,227 

904 

1,100 

78pOO 

85,177 

18,612 

3,U08 

17,769 

5 

3,036,761 

3»158,808 

19,640 

3,700 

981,783 

797,690 

120 

14,180 

90,636 

07,895 

8;670,090 

5,884 

496,410 

88,664 

6 

14,273 

104,947 

6,242 

8,080,082 

21,173 

661,604 

100,199 

78,636,810 

7,222,411 

75,804,387 

5^68,077 


Countries from which Imported. 


TORKIGN— CORiinusrf. 

Spanish West India islands, . . 
French ** “ . . 

Dutch “ 

Danish “ “ . . 

French Guiana, 

Dutch Guiana, 

Haytl and St. Domingo, .... 

Mexico, 

Central America, 

United States of Colombia, . . • 

Venezuela, 

^uador, 

Peru, 

Bolivia ‘ > 

Chili (including the Pacific Coast 

of Patagonia), 

Brazil, 

Uruguay, 

Argentine Republic find tiding the 
A tlantic Coast of Patagonia), . 

Paraguay, 

Whale Fishories, Northern,. . . 
** “ Southern, . . . 

Total from Foreign Countries, . 


BRITISH POBBSSSIOKS. 

Heligoland 

Channel Islands, 

Gibraltar, 

Malta, 

West Africa Settlements, . . . 
The Gold Coast (including Lagos), 

Ascension, 

St. Helena, 

British Possessions in South 
Africa: 

Capo of Good Hope, .... 

Natal, 

Mauritius and Dependencies, . . 
Aden and Dependencies, .... 

East Indies : 

Bombay and Bind, 

Madras, 

Bengal and British Burma, . . 
The Straits Settlements, . . . 

Lahuan, 

Ceylon, 

Hong Kong, 

Australasia : 

West Australia, 

South Australia, 

Victoria, 

New South Wales, 

Queensland, 

Tasmania, 

New Zealand, 

Fiji Islands, 

British North America : 

Dominion of Canada, .... 
Newfoundland, 


British West India Islands, . . 

British Honduras, 

British Guiana 

Falkland Islands, 

Total from British Possessions, 

Total from Foreign Countries and 
British Possessions, 


'701 

£ 

139,246 

603 

69,623 

60.116 

16,878 

14,061 

46 


41,115 

30,384 

111,789 

98,296 

723,061 

690,678 

1,072,266 

1,118,013 

283,617 

292,149 

226,744 

144,877 

168,710 

226,396 

1,876,206 

1,667,732 

200/)46 

190,619 

2,484,038 

2,261,948 

4,087,657 

3,488,945 

624,393 

1,876,378 

413.478 

1,648,413 

62,901 

40,622 

286.027,582 

267,612,484 


800,160 

16,101 

77^70 

140,698 

734,304 

3,000 

2,184 

886,946 

31,123 

90,709 

164,201 

658,662 

15 

307 

till 

3,976,463 

681,671 

310,022 

248,025 

9A78AM)7 

3,721,247 

18,601,077 

4,468,361 

8,623,414 

8,966,665 

19.627,644 

4,372,975 

2,400A93 

976,219 

2,0^.107 

1,657,062 

318,865 

8,709,776 

6,174,846 

7,951,622 

1,891,890 

848,448 

6,674,683 

50^ 

269.862 

2,466,862 

4.863,606 

7,066312 

1.303,076 

248.406 

4,719,442 

30,247 

9,046,834 

388,047 

4,712 

2,688,871 

228,640 

1,417,410 

81,261 

10,036,984 

368,480 

6,677 

1,661,108 

216,811 

1,888,431 

105,864 

87,876,668 

81,807,209 

373,904,085 

849,419,693 
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TABLE IIL 


ksotoutb of uritisit and Irish puoduck and manufactuurs in 188fi and 1886, 


CountrlM to which JSxixirted. 188S* 


1886L Countrlm to which Exported. 


1885. 


FORRIOK. 

KubbU, Northern Ports, 
** Southern PortB, 


£ 

8 , 479^7 

712,945 

4 , 191,562 


Sweden, 

Norway', 

Denmark, 

Germany, 

ITolland, 

ISelginm, ...... 

Franco, 

Portugal 

AaoreR, . . . 
** Madeira, . . . 

Spain, 

“ Canary IslnndB, . 

Italy 

Austrian Territoriee, . 

Greece 

Montenegro, 

Rulgaria, ...... 

Rervla 

Iloumanla 


2 , 178,262 

1 . 331.166 
1 . 908,065 

16 , 416,984 

8 , 878,080 

7 , 806,857 

14 , 978,990 

1 , 748,281 

68,188 

81,161 

3 , 168,284 

189.125 

6 . 627.166 
788,426 
873,678 

71,378 

791, ass 


Turkish DorainionB: 

Kuropean Turkey, 

Asiatic Turkey (Including the 
Island of Cyprus, El llcdjaz, 
and Ports in Persian Gulf;, . 

Wi .: : : : 

TutiIb, 

Algeria, 

Morocco, 

Spanish Ports in Northorn Africa,. 
French PosseBBions in WeBtem 

Africa, 

Fernando Po, 

PortugnoBe PoBsesBionB in Western 

Aftica, 

Western Coast of Africa, not par^ 
ticularly designated 


Eastern Coast of AfHca : 
Portuguese Possosslons, 
Native States, . . . 

Abyssinia, 

Madagascar 

Bourbon (Rdunion), . . 


Arabia: 

Territories of the Sultan of Oman 

(Muscat), 

Other Native States, ..... 
Persia, 


3 , 103,304 


3 , 029,491 

3 , 481,538 

9,443 

76,637 

366,716 

427,283 


196,833 

8,637 

306.840 

779,263 


62,741 

203,064 

14,691 

6,729 

. 33,670 


1,249 

317,628 


India: 

French PoBBessions 

Portuguese PossesBions,. . . 
Dutch PoBsosBions : 

Java, 

Other PoBsoBsioiiB in the Indian 

Seas, 

Spanish Possessions: 

Philippine Islands, 

Native Islands in the Indian 
Seas: 

Borneo, 

Other Islands, 

Slam, 

Cochin China, ........ 

China (exclusive of Hong Kong), . 

Macao, . 

Japan, 

Islands in the Pacific, 

French PosBOSsionB in N. America, . 


9,880 

45,666 

1 , 664,346 

191,690 

966,962 


985 

1^51 

61,062 

82,860 

5 , 187,268 


2 , 077,287 

88,209 

6,346 


£ 

3 , 249,893 

1 , 174,366 

4 , 428,769 

2 , 067,304 

1 , 208,781 

1 , 780,815 

15 , 691,282 

8 , 197^89 

7 , 187,060 

18 , 611,802 

1 , 842.621 

46.883 

86,465 

8 , 106,464 

372,345 

6 , 094,938 

905,995 

983,610 

*^,391 

929,730 


voBKiGN<-con:inued. £ £ 

Spanish West India Islands, . . 1,461,920 1,741,022 

FVencii “ “ . . 161,189 176,888 

Dutch “ . . 119,419 186.210 

Danish " “ 110,980 96,169 

Freuch Guiana, 4,001 7,606 

Dutch Guiana, 24,881 

llayti and St Domingo, .... 362,126 271,187 

Mexico 796,011 900,740 

Central America 670,467 679,166 

United States of Colombia, . . . 660,124 

Venezuela, 337,092 460,885 

Ecuador, 129,428 264,960 

Peru. 704,151 866,018 

Bolivia 64,276 64,927 

Chili (including the Pacific Coast 

1,404^6 1,610,440 

Brazil, 6,348,844 6,066,710 

Uruguay, 1,406,742 1,268,178 

Argentine Republic (Including the . 

Atlantic Coast of Patagonia), . 4,660,460 6^101^26 

•• 

Whale Fisherios, Northern, . . . 

« “ Southern, . . . 

Total to Foreign Countries, . . 136,114,874 13d,960,268 


3 , 283,669 


2 , 620,500 

2 , 868,844 

6,077 

78,738 

271,140 

468,875 

2,870 

66,718 

8,083 

315,180 

715,515 


48,837 

118,539 

7,661 

66,258 

17,641 


732 


UBITIsn POSSESSIONS. 

Heligoland, 

Channel Islands, 

Gibraltar, 

Malta, 

West AfVlca Settlements, . . . 
The Gold Coast (including Lagos), 

Ascension, 

St. Helena, 

British Possessions in South 
Africa: 

Cape of Good Hope, . . . 

Natal, 

Mauritius and Dcpcndencii'ii, . 
Aden and Dei^endeucies, . . . 

East Indies : 

Bombay and Sind, .... 

Madras, 

Bengal and British Burma, . 
The Straits Settlements, . . 

Labuan, 

Ceylon, 

Hong Kong, 


83 

128 

511,991 

466,741 

624 JB 96 

699,943 

1 . 027,282 

928,088 

213,917 

892 JB 28 

462,086 

898,906 

1,638 

1/185 

16,962 

16,601 

2 , 838.936 

2 , 429,660 

985,599 

878^028 

263,021 

260,927 

179,038 


12 , 310,841 

13 , 105,154 

2 , 471,486 

2 , 834,226 

14 , 606,310 

15 , 406,160 

2^,102 

2 , 104/»7 

633,371 

ra ,043 

8 , 767,623 

2 , 810,^9 


120,445 

0,681 

36,467 

1 , 268,032 

121,473 

889,686 


l,87fl 

1,217 

66,369 

17 , 54 r 

5 , 249,302 

2 , iw ,074 

86,767 

6,880 


Australasia : 

West Australia, . 

South Australia, . 

Victoria 

New South Wales, 

Queensland, . . . 

Tasmania, . . . 

New Zealand, . . 

Fiji Islands, . . 

British North Americs : 

Dominion of Canada, . . 

Newfoundland, 

Bermudas, 

British West India Islands, 
British Honduras, .... 

British Guiana, 

Falkland Islauds, .... 

Total to British Possessions, . 

Total to Foreign Countries and 
British Possessions, 


275,440 380,880 

2 , 237,626 1 , 518,202 

6 , 706,620 6 , 768,893 

9 , 106,784 7 , 618 ^ 

2 , 449,624 2 , 216,774 

456,480 666,826 

3 , 901,070 3 , 806,162 , 

34,222 


6 . 838.034 7 , 646,694 

367,649 840,421 

64,469 71,728 

1 , 815,966 1 , 668^1 

91,493 76,277 

628,666 684,904 

20,971 84,016 { 

77 , 929,626 76 , 618,787 { 

213 , 044,600 212 , 4 e 3 ; 905 | 


United States : 

On the Atlantlo, 
On the Pacific, . 


21 , 444,402 26 , 105,911 

649,419 716,738 
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The weak point of this scheme was the fixed character 
of tlie official rates of valuation by which the amounts of 
the imports and exports were henceforward estimated. 
Those rates, it is reasonable to presume, corresponded as 
nearly as possible with the actual prices of the several com- 
modities at the time when they were established. The 
general results obtained by their use would, therefore, for 
some years approach pretty closely to the truth ; but the 
difference between the computed official value and the 
unascertained red value, whose place it supplied, was 
always growing wider, and as commerce and manufactures 
enlwged the sphere of their activity the divergence became 
rapid, until at last dl traces of the origind agreement 
between the officid and the rod vdue were nearly effaced, 
and the habit of regarding the foimcr as identical with the 
latter at length was very generally abandoned. 

A partial improvement took place in 1798, when to 
assist in defraying the expenses of the war tlie “ convoy 
duty " was imposed on the exports of British produce and 
manufactures. This being rated ad valorem^ it was pro- 
vided by the Act of Parliament under which it was levied 
that the shippers of such merchandise should mdee a 
declaration of its actnd value, and that a false declaration 
should render the party liable to a penalty. Thus was 
Idd the foundation of an authentic record of the real value 
of ono great brancli of our commerce. Tlie utility of this 


beyond the legal customs of 6dL In the pound, 2s. on the 
cask (of wine), 10s. on the sack (of wool), &e. Thus Mary 
imposed a doty on foreign cloth by prodacnation in 1657, 
and another on French vrinos ; Elizabeth alio levied suc- 
cessfully an imposition on sweet wines. Bat when the 
Stuarts attempted to mimic the arbitrariness of their 
predecessors the result was far otherwise ; and opposition 
arose on every side, culminating in the famous Bates case, 
or tlie “ Case of Impositions ” (Exchequer, 4 Jac. I.) 

John Bates, a Levant merchant, refused to pay a duty 
of 5s. a hundredweight on currants over and above the 
poundage of 6cf. on each £1 value, which James I. had 
imposed by royal order. The subservience of the judges 
led them to give judgment for the crown on the grounds 
that (1) customs are the result of fordgn affairs, all mat- 
ters relating to which are necessarily in the hands of the 
king; (2) seaports are the king^s gates, which ho can open 
and shut at pleasure ; (8) old customs had been imposed 
by prerogative ; and (4) the abandonment of tliis preroga- 
tive by many previous sovereigns could not bind their 
successors. All men who had eyes could see that this 
was the preparation for an absolute tyranny ; and the out- 
come of tlie steadily growing discontent which now begun 
was the formal forbidding of impositions for the future by 
the first article of the Petition of Bight (1628), under 
Charles I. 


enactment was soon perceived, and some ycai*s later, after 
certain goods had been exempted from the export duty, it 
was deemed expedient to pass a special Act (85 
Geo. III. c. 98) providing that in all cases 
the shippers of *^free goods*' should bo held 
liable to furnish a declaration of value. In 1842 
the last remnant of the ad valorem export duty 
was swept away; but the declaration of value 
continues to bo required on the exportation of all 
goods from the United Kingdom, and it consti- 
tutes the only source of information from which ^ 

statistics can be compiled on that subject. Tlint 
the establishment of a record of the real value of ' 

British exports would be followed by the iiistitu- ' 
tion of some corresponding registry of the real 
value of imports might have been expected, but . 

it was not until 1854 that steps wqre taken 
to carry it thoroughly into effect. In that year % 
the Treasury sanctioned a plan under w'hicb ; M 
merchants were bound to declare the value of cer- M 
tain articles imported, and tliat of others was 
ascertained by tlie customs authorities, who U 

employed special officers for the purpose. In |l 

the reorganization of the cnstoins service in || 

1871 the system of employing the latter was J 

abolished, and merchants are now required to || 

declare the value of all articles imported. If 4 1 

the customs officers ore not satisfied witli the | 

correctness of the statements they are entitled I 

to have them amended. f 

XaiPOSX'TXONS, illegal dues in the nature 
of customs duties, levied by royal authority 
alone. The great law case of impositions, or 
the Bates case, which by its manifest iiijnstico 
proved eventually ono of the foundations of 
English liberty, was argued in the Court of 
Exdieqner against the crown in the time of 
James 1., in the year 1606. The right of the crown to make 
impositions, that is, to impose dues upon merchandise, had 
for centuries been snccessifully resisted by tlie Parliament, 
indeed from the times of Edward I., creator of Parlia- 
ments. Customs (t.e. customary dues) were granted from 
time to time [see Taxation] with the express motive of 
enabling the king by the money so raised to protect com- 
merce. Yet in the decay of Parliament under the master- 
ful Tudors occasional impositions were successfully made 


XBI'POST (Ital. impoata') is an architectural term do- 
signatiiig the horizontal mouldings which serve as a sort 
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Impoati of Piers of Arches. 

of cap or comice to the piers of arches, and by which tlie 
archivolts or cm*ved mouldings and fasciis snrrounding the 
arches themselves are supported. Like these latter, the 
impost is made plainer or ridier according to the general 
character of the design. And when the archivolts of the 
arches are omitted, either the impost is omitted likewise or 
a plain band is substituted for it, as is generally done in 
the rusticated basements beneath one of the “classical 
orders'" — ^the joints of the rustics sufficing for decoration,, 
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iind giving the requisite architectural expreseion. Except 
in this case the impost is essential in classicaJ architeotnre. 
Its omission inasuch styles has always a very mean and 
poor effect. But it is in the later styles of architecture that 
the impost rises to its greatest dignity of expression. The 
truer use of ^e arch necessitated the ennobling of the im- 
post, which is the starting-point and foundation whence 
the arch springs. The beautiful example given is from the 
cathedral of Elgin. 

mPOUMD'lNO. Occupiers of land have the right to 
seize and impound all cattle which may stray on their pro- 
perty. They may either detain them on their own pre- 
mises or take them to the nearest pound — that is, a public 
place inclosed for the purpose — till the amount of damage 
which they have committed is paid for. In either case 
th^ must feed and water the cattle (at the owner's ex- 
pense), and they cannot impound them at all unless they 
are found actually straying on their land. In Scotland the 
power is called the pounding of strayed cattle. 

Impoundiko a Dogumekt is a legal phrase used to 
denote that a docum&t produced at a trial is, by order of 
the court, taken possession of by its officers instead of 
being returned to the owner, that it may bo retained until 
a question affecting it is decided, or in order to enable a 
prosnention to be brought if necessary. 

mPRBSS'MltMT was a method formerly resorted to 
for manning the British navy when a sufficient number of 
volunteers could not bo obtained. Though no statute had 
given or declared such a power to vest in the crown it was 
claimed as a right, and this claim has received the sanction 
of numerous Acts of Parliament passed to regulate the 
practice. Such are 2 Richard 11. (1878), 2 Mary (1555), 
6 Eliz. (1662), 7 William & Maty (1696), 2 & 4 Anne 
(1700-5), 13 Geo. II. (1740), 50 Geo. III. (1810), and 
6 Will. IV. (1836). Since 1836 no Act relating to it has 
been passed. According to Lord Kenyon the right of im- 
pressment is founded on the common law of England, and 
Its induenco extends to all seafaring persons. During tlte 
period of the great naval wars of England the press-gang 
was a source of terror to all the coast towns visited by 
inen-of-wai*, as well os to the watermen of the metropolis, 
and fierce fights often took place between the sailors ap- 
pointed to seize recruits and the populace. All seafaring 
men between the ages of eighteen and dfty-five were liable 
to seizure in this way, but in times of emergency landsmen 
were often captnred as well and forced to serve. The 
power of seizure extended to sea as well as land, and a 
merchantman or privateer might be compolledt o part with 
some of her best men for the national service. We have 
referred to impressment in the post tense, for it has not 
been resorted to for many years, and it is not likely that 
recourse will be had to it again. At the same time the old 
laws remain in force, and the power is kept in reserve for 
use if circumstances should render it absolutely necessary. 

Impressment in the army, on the other hand, is a power 
always jealously forbidden to the crown in England, tliougl 
in the modified form of the CoNscBimoN it has long 
been the law of the state in foreign countries. Even as 
early as Edward III. a statute was passed (1327) against 
compulsory militaxy service. This was confiimed during 
the height of the seven French wars of that reign, in 1852. 
Henry IV. when he was beginning his revival of the costly 
French quarrel, soon after his usurpation of the crown, had 
to submit to the demand of his Parliament on this head, 
and to expressly abandon the power of impressment for 
the army in 1408. But the final settlement of the question 
was due to the Long Parliament, under which, in 1641, it 
was enacted that by the law of this realm none of his 
Majesty's (Charles I.) subjects ought to bo impressed or 
compeUed to go out of his oountiy to servo as a soldier 
in the wars, except in case of necessity by the coming in 
of strange enemies into the kingdom." Yot during the 


American War George III. was expressly emmiwered by 
Parliament to impress for the army any ^^idle and dis- 
orderly persons" whom his officers could apprehend. 

XBEP&nCA'TUB, a license to print a book, &c., which 
Is granted by the licenser in those countries where censor- 
ship of the press is exercised in its rigour. The power of 
granting or withholding this license was assumed by an Act 
of the Long Parliament passed in 1647. After the Restora- 
tion the same power was assumed by King, Parliament, and 
Privy Council. This state of things continued till the Re- 
volution of 1688. 

ZBEPROBKP'TU* a composition of fine art, especially of 
poetry or muAc, supposed to be hit off on the spar of the 
moment In reality the apparently unstudied nature of 
such performances is usually the result of the most subtle 
powers of art, for the ** art of concealing art " (ars celare 
art€m\ as Horace justly says, is the fine flower of the 
artist's skill. Still, if the hearer receive the impression 
that the production results from a spontaneous burst of 
Irrepressible feeling called forth by the stimulus which the 
artist confesses to have received, the title seems fairly 
appropriate, although, as hinted above, the original inspira- 
tion may have received every heightened grace that arduous 
labour can bestow upon it. Even then the word ** fantasia" 
or “caprice" would servo as well But if, as in tho case of 
the so’called “ impromptus " of Schubert, the piece is in 
regnlar form, without waywardness or spontaneity, whatever 
may be its exulted worth, the name is absurd. Happily in 
the case named there is clear proof that Schubert never 
called the pieces by this misnomer. Probably (so Schu- 
mann tliinks) they arc some of them parts of a sonata. 
They were separately brought out under this incorrect 
title by the music-publisher HasUugcr after Schubert's 
death. 

It says much for the honesty of the great composers 
that neither Schubert, Mendelssohn, nor Weber ever used 
the word. As a matter of course Beethoven did not ; to 
produce anything whicli had not stood the fire of those 
wonderful sketch-books of liis would have seemed to him 
artistic heresy; and to call a careful composition an 
“impromptu” would have been in his eyes to toll a 
simple falsehood. 

niPBOPERZ'A (Lat., the reproaches), a service of 
tho Roman Catholic Chui'ch, part of the Good Friday 
ceremonies in Holy W'eek. The Improperia have their 
own plain-song music, ns shown in tho ordinary manuals, 
but thero is a very famous special musical setting used at 
Rome, in the Sistino Chapel aud elsewhere, composed by 
Palestrina from some very ancient Faux Bourdons^ simplo 
archaic harmonies, exquisitely beautiful in spite of their 
great age. The impression produced on Mendelssohn by 
the Improperia as rendered by tho pope's choir was pro- 
found. Ho bad talked with the aged Goethe about the 
Holy Week ceremonies, and he says in a letter from Rome, 
written aftor hearing tliis service in its proper place on 
Good Friday (1831), “1 quite understand why the Im- 
properia produced the strongest effect on Goethe, for they 
ore tho most nearly faultless of all, as both music and 
ceremonie.s and everything connected with them are in tho 
most perfect harmony. ... It seems to mo one of 
Palestrina's finest works, and is sung with surprising deli- 
cacy and breadth of expression. . . . The effect of 

the whole is undoubtedly superb;" and then he quotes 
parts of the music jotted down with a pencil as he stood 
ill tho chapel. 

It is difficult in the present attitude of reserve which 
the pope imposes on himself to hear this service of Pales- 
trina's, once one of the (musical) wonders of the world. 
The text of the Improperia is composed of “reproaches" 
addressed by the Lord to his disobedient aud ongratefnl 
people. The choir is divided, and sing the reproaches and 
tho responses of penitence alternately. In the Sistino 
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Chapel service, upon the original antique harmonies as 
edited by Palestrina, beautiful and extremely subtle em- 
helUtnenti are woven by the singers, and these are handed 
down bv tradition, never having been reduced to writing 
except by tliose who (like Mendelssohn) have been clever 
enough to seize parts of them as they were heard. The 
entire effect cannot bo reproduced, because it has a certain 
freedom and “give and take** among the voices which 
probably the singers themselves could hardly reproduce 
consciously. The whole is so soft, so delidonsly vague 
and intricate, as to yield a now musical sensation to the 
fortunate hearer. It has also the highest merit of all, 
that of perfect consistency with the exprtssion of the 
words. While this stream of mysterious melancholy and 
pleading floats above, rather felt than consciously heard, 
^1 present, two by two, approach a small crucifix lying on 
the altar steps, kneel, and stooping kiss the feet of the 
Lord. The mixture of Greek and Latin phrases, which 
indicates the Eastern origin of the ritual (compare the 
Kyrie eleeison of the Moss), occurs here also; Mendelssohn 
quotes for the sake of its remarkable music nn AyioH 0 
Thtos^ and the reply to it in Latin from the second choir 
JSanctuB DeuB^ eacli expression meaning alike “ 0 holy Lord.** 
This is repeated more or less often as there ore more or 
loss persons to take part in the “ creeping to the cross,** 
and the mnsician may share Mendelssolin*s lament, if the 
crowd be not very gi'eat, “ 1 unluckily had not the oppor- 
tunity of hearing it as often as I could have wished.** 

After all have crept to the cross the candles are lit, and 
the sacrament is restored to the altar in a grand proces- 
sion; thenotlier ceremonies succeed, of a joyful character. 

The music of the Improperia does not exist in Pales- 
trina's works, for it was jealously kept traditional; but 
Proske (“Musica Divinu,” 1803) copied it carefully from 
old MSS. in the Vatican, and this is undoubtedly the best 
€sditiou, and more likely to show the chords in their simple 
state as Palestrina left them. Kovello’s “ Music of Holy 
Week ** (1840) is a copy of liumcy’s edition (1771), and 
both this and the very different edition of Alfieri (1840) 
ore reproductions, or attempts at such, of the effect of the 
music as sung. Consequently os they give the emhelll- 
menti (or try to do so) they differ most materially from 
each other, and still more from Proske. It is only as wo 
might have expected ; tlic singers are found to have varied 
greatly in their ti-aditional rendering during the seventy 
years between 1770 and 1840. * No doubt a transenpt of 
to-day would show still greater deviations. Resides, it is 
improbable from the nature of the case that effects so 
subtle and transitory were correctly noted, however great 
may have been the care taken. 

OCPBOPBXA^TOR or LAY-IBCPBOPRIATOR 
is tlie name of a class of persoiiH wliose existence certainly 
seems indefensible, though it is of ancient date. To im- 
propriate is to divert a fund from religious to lay uses, 
and thus to rob the church and her coiigrcgationH for the 
benefit of some individual layman. The boy-bishops and 
boy-abbots of the middle ages are known to all as only too 
common little princelings who absorbed the wealth wliicb, so 
for as the dim understanding of the times went, was devoted 
to the highest uses known to man. That it proved other- 
wise, that the wealth of the church was put to base uses, 
and that in the order of things it was a good thing that 
the revenues were reduced by these robberies, is no defence 
for those who perpetrated them. The greatest source, 
however, of the many lay-impropriators who still exist in 
England was the dissolution of the monasteries under 
Henry Vlll. These persons, either the nominees of the 
crown, whether of Henry or his successors, or purefaasera 
from those nominees, receive the whole tithes or parts of 
them, subject only to providing a minister for the flock thus 
bereft of its head or rector. Such a minister is called a 
vicar (or representative) ; and tliosc vicars who are thus 


appointed, and who have no other emoluments, fare indeed 
miserably for the most part In many cases in the countiy 
the vicar receives the small tithes whicl9 are sometimes 
fairly remunerative, and on certain lands are woi*!!! more 
than the great tithes of the rector or of the lay-impropria- 
tor ; hut in towns (as in London) there are few inquiring 
persons who do not know of very hard cases, where a 
pittance of a few pounds, doled out as a salary to the vicar 
by the lay-impropriator who drains the parishioners of 
their heavy tithes, has to be supplemented by these same 
parishioners through a public annual subscription, since 
they prefer to pay for their religious services twice over 
ratlier than to see their inluister starve. 

When James VI. of Scotland became king of England, 
and the mighty hand of the Tudors was withdrawn, men 
hoped for better things; no one probably thought that 
lay-impropriators would be still flourishing in England at 
the close of the nineteenth century, three centuries later or 
near it! Consequently upon James's arrival in London 
the party of truly religious men, called Puritans, which had 
gi'own up as a reaction against the brilliant paganism of 
Elizabeth, waited upon the king with the millenarif peti- 
tion (signed by 1000, I^t. clergymen of the Church 
of England) and other petitions on this and kindred sub- 
jects; and in January, 1604, the Hampton Court Confer- 
ence was held. The first demand at that conference was 
for a new and correcter translation of the Bible and was 
granted ; the second was that lay-impropriators might be 
taxed to a seventh of their ill-gotteii gains* iu order to pro- 
vide and properly maintain ministers where none then 
were, and this the pious king refused 1 With the rest of 
the demands, all refused, we have nothing hero to do, nor 
with the contemptuous dismissal of the conference by the 
king. 

Twenty years later, the grievance having grown worse 
by time as naturally fell out, a plan was fonued privately 
among godly folk for buying out such impropriators as 
might be willing to sell The founder t>f this was a 
certain Dr. Preston. His scheme was warmly taken up by 
the great London merchants, nearly all Puritans ; and in 
1 024 arose the famous Feoffees for Impropriations, trustees 
for the funds collected for these uses, funds which rapidly 
amounted to considerable sums. The feoffees purchased 
advowsons, impropriations, &c., as they offered ; and then, 
finding their funds still in excess they engaged preachers 
or lectarcrs whom they sent freely about the country, early 
ill Charles I.'s reign. Such doings were nowise to the 
liking of Archbishop I^ud. who, ifftcr many unsuccessful 
attacks upon the feoffees, for they were acting in a per- 
fectly log^ manner, haled them and tlieir enterprise into 
the Star Chamber, 18tli February, 1638, and there— 
ordinary law having no power — at Icngtli procured their 
arbitrary suppression and the imposition upon them of 
heavy fines for the evil '* work they had done. The loss of 
the feoffees over the prosecution was,j£1800, a large snm 
in those days ; of the amount of fines actually levied there 
remains no authentic record. The livings they had pur- 
chased were forfeited to the crown. 

IBKPROWISATO^RX are extempore versifiers upon 
any subject. This practice is of frequent occurrence in 
Italy, ond the facilities which the structure of the Italian 
language affords to versification and rhyme are of great 
assistance towards it. The improwisatore delivers his 
verse generally accompanied by a guitar, and with a sort 
of chanting cadence ; and he spins out hundreds, nay at 
times thousands of linos, with apparent ease : whole dramas 
have been thus delivered. It must not be imagined, how- 
ever, that this kind of extempore poetry has real merit 
beyond its unexpected production; in reality very few of 
these compositions can stand tlie test of publication. Still 
they have the merit of the flow of language and the quick 
adaptation of accessory ideas and Images to the main subjeett 
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wlilcli rivet the attention and excite tlie surprise of the 
listener. 

Some impna^visatori have been men of real information 
and iraetical genius, and their compositions are consequently 
superior to the majority. Gianna, of Genoa, was made 
improvvisatore to Napoleon’s court, and Sgricci, of Florence, 
became known throughout Europe by giving specimens of 
Ins art in the early part of the century. The art is, how- 
ever, dying out before the printing press and the communal 
school. The word is not uncommonly spelt improviBaiore 
in English. 

m'PUliSE, When a body rolls down a gently inclined 
plane we can see the gradual alterations of its velocity, 
and can readily admit that between the instants at whicli 
the body has two different velocities it takes in succession 
all intermediate velocities, or that the change of velodty is 
perfectly gradual. But when a body is violently struck, as 
in the case of a bat and a bull, wo can see no gradations 
of velocity, but the ball appears to be at once altered from 
a state of rest into one of rapid motion without having 
passed through any of the intermediate states. In this 
case it is said to have received an impulse, which word 
must be interpreted to mean any cause by virtue of which 
velocity is communicated suddenly and without gradations. 

Though the term impulse may bo of convenient applica- 
tion to cases of motion in which velocities are changed very 
rapidly, it must be remembered that the idea of absolutely 
instantaneous change of velocity is in no degree less absurd 
than that of a point which is in two different positions at 
the same instant of time. Impulse, then, must be consid- 
ered as pressure which, beginning from nothing, increases 
so rapidly with the time as to produce large effects in an 
iiifinite&iraally small fraction of a second. 

It is to be remembered that there is nothing absurd in 
the idea of any change iu the state of a body, provided 
that a time, no matter how small, be allowed for it to take 
place in. A cannon ball now at rest may, in the millionth 
part of a second, be imagined to have acquired a velocity 
such SB it has when it issues from the mouth of the gun, 
provided only that a pressure be imagined sufficient to pro- 
duce the effect. It is only the production of velocity in 
no time at all which must not be admitted ; though it must 
be owned that the excessive smallness of the time in which 
some pressures produce a great effect makes us familiar 
with the notion of impulse which further inquiry shows us 
to be a mechanical impossibility, so long as the present 
laws of nature last. 

lUPUL'SIVX INSAN'mr is a fom of mental dis- 
ease in which the patient is apparently urged by a sudden 
uncontrollable morbid influence to acts of violence. Gen- 
erally ttib approaches of mental disease are gradual and 
perceptible to ordinaiyr observers, but sometimes the signs 
of such a disorder are so slight as to escape notice, and 
the attack comes almost as suddenly as a fit of epilepsy, 
to which it bears much resemblance. The acts of violence 
most frequently attempted are suicide and homicide, and 
iu cases of the latter kind the accountability of the mur- 
derer for his actions is a point often very difficult to de- 
termine. This form of insanity need not, however, take a 
violent direction, and many instances are recorded in medi- 
cal works where the impulses have merely led to the per- 
petration of acts of an absurd and ridiculous character. 

mPUTA'TlONa a term derived from the Now Testa- 
ment and largely employed in the science of theology, whoro 
it is used* to denote the transference of guilt or of merit. 
Thus in the Angustinian doctrine of origin^ sin, afterwards 
more fully developed in the system of Calvinism, it is mmn- 
tained that the sin of Adam is imputed to all his descend- 
ants, and God is supposed to hold every man guilty because 
of the sin of the first parents of tho race. In a similar 
vray, when the forensic view of the atonement prevailed, 
it was held that in the sacrifice of Christ all the sins of the 


race were imputed to him, and that he undertook to satisfy 
the demands of divine justice on their account. Finally, 
it has been represented that the righteousness of Christ 
k imputed to believers, and they are not regarded in the 
divine mind for what they are in themselves, but are in- 
vested with the perfect righteousness of another. Tho 
use and abuse of this term affords an interesting study of 
the manner in which the minds of men are enslaved by 
words, and also of the curious self-confidence displayed by 
theologians in their efforts to explain the ineffable mysteries 
involved in tho ways of God towards man. 

ZN AXiT» IN AXiTZB'SXICO. These are musical terms, 
Italian in origin, of which tho first applies to notes for 
an octave alK)vo the treble stave, and the second to notes 
more than one octave above it. The illustration malics 
this clear — 



A and C in alt (a'', O- A and C in altlagimo (a"', 

IN ANTIS. See Anta<:. 

IN COS'NA DOM'INI» one of the most famous of the 
papal bulls or decrees, getting its name from a rubric of 
Urban Vlll. (1627) ordering its annual reading at the 
Lord’s Supper {cmna domini) on Holy Thursday. It was 
road accordingly up till 1770, when Clement XIV. dis- 
continued it. 

The In Coena Domini is a collection of extracts from 
various papal constitutions and bulls, forming altogether a 
general commination or summary of ecclesiastical censure 
and denunciation. It deals out excommunication with a 
liberal hand, not only in spiiitoal matters, as heresy, 
schism, &c., but also in mundane affairs, as attacks on the 
temporal rights of the church, &c. Further, it proceeds to 
condemn piracy, wrecking, forgery, and other purely secular 
crimes* and, in fact, so to interfere with the sovereign rights 
of countries that numbers of protests used annually to bo 
issued by tiio various nionarclis against this standing as- 
sunipliou of the cburcli. This led to tbc eventual aban- 
donment of the yearly public.ation. 

IN COBfBlKN'DAM. See Commendam. 

IN PAR'TIBUSy short for in partibus infidelium (in 
heathen lands), a title given to Roman Catholic bishops of 
fictitious sees. Tho practice became very general in tlie 
times of tho Crusades, w'hcn towns whidi bad been Christian 
bishops’ sees, founded in the early Crusades, were lost to 
the Cliristians later on, and the bishops were nevci'thciess 
appointed continually, as u standing reminder to Christen- 
dom and an expression of hope for better times. Mean- 
while the prelates were set to other uses. For instance, 
in Great Britain Roman Catholic bishops in partibus i*aled 
tho Roman Catholic sees; the real bishop of Edinburgh 
being the titular Bishop of Limyra in partibus, &c., be- 
cause it was felt that an English Roman Catholic hier- 
archy would not be tolerated. In fact, when the fiction of 
sees m partibus was felt to bo worn out, and Roman 
Catholic prelates began cautiously to style themsolves by 
the names of their actual English sees a violent anti-papal 
movement took place, culminating in the Ecclesiastical 
Titles Act of 1860. TIic Act proved abortive, and was 
repealed in 1874, and Roman Catholic bishops now freely 
use their actual titles. 

INABCK'INO, or grafting by approach, is an operation 
ill gardening performed when the stocks intended to bo 
grafted, and the ti*ee from which the graft is to be taken, 
stand so near together that their stems or brandies may 
be bent and united. It is prindpally employed in raising 
camellias, oranges, and other hardy exotic trees. A por- 
tion of the stock, about 2 inches in leng^, is slit off; 
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then a small vertical notch is made in this slit; the ' 
branch of the tree to be inarched is slit off in the same 
manner, except that a tongne is left, which is inserted 
into the notch of the stock, so that the barks of both 
meet on each side. Bass is tied roniid, so as to keep 
them exactly in position, and tlio place is well clayed 
over to keep out the air. In this method of grafting, the 
scion is not separated from the tree until it is firmly 
united with the stock, nor is the head of the stock or 
branch that is grafted cut off until the same time. The 
operation is not performed so early in the season as other 
methods of grafting, but is usually undertaken in April 
when the sap is flowing. See Grafting. 

INAUQURA'TXON, a solemn opening ceremonial. 
The word is derived from the Latin inauguration the cere* 
iiiouy of the dedication of temples, &c., and also that of 
ascertaining whether some decree or election just passed 
was agreeable to the will of the gods by auguries taken 
by the state augurs in the prescribed manner. [See 
Augur.] As all the higher magistrates required inaugu* 
ration, the word came to be synonymous with invcKtinent 
in office, and easily glided into the secondary meaning of 
an opening ceremony. 

ZNCANOXS'CliNClL This term refers to that pro* 
perty of bodies by which they give out light when raised to 
certain high temperatures, the quantity of light increasing 
with the temperature within certain limits. At first it is 
of a dingy red, or worm*rcd as it is sometimes called, then 
bright red, then an orange or yellow tint, and lastly white 
licat, when the light is painful to the eye. Pouillot's 
experiments placed the degree of Incipient luminosity in 
the dark at aWt 900® Fahr.; but a dull red visible in day- 
light is nearly probably equal to 1290® ; a full red heat, 
1650® ; an orange heat, 2000® ; a white heat, 2400® ; and 
the high white heat of a good wind furnace about 2700°. 
These remarks apply to bodies which can be raised to these 
high temperatures without changing their state. Most 
bodies are destroyed before they attain the temperature 
necessary for incandescence, and if heated in the air they 
inflame and undergo combustion. The beautiful incaii* 
descent electric lamps [see Eurctric Lighting] liave 
their glowing filaments inclosed on this account in a glass 
globe exhausted of air and hermetically sealed. The 
tliread of carbon which the intense heat of the modified 
electric current causes to glow at a white heat lasts in tliis 
way for months or years, though not thicker than a thin 
wire, but were it exposed to the air it would perish in an 
instant by combustion. The light of our ordinary illumi- 
nants, the flame of gas, of a wood match, or of a candle, 
is due not to combustion, but to incandescence. The heat 
generated by the true flame is so great that the particles 
of carbon not entering into chemical combination arc raised 
to a glowing white heat. If air is mixed with gas the 
flame, as in the Bunsen burner, has plenty of oxygen, and 
the heat is increased by the greater completeness of com- 
bustion, but the light is almost destroyed. 8o with the 
flame of hydrogen, in which are few or no solid particles: 
it yields no incandescence— -£.e. little light. 

INCAIITA'TlONf a term used to denote that method 
of magic which was supposed to gain its efficacy from the 
utterance of a form of words by the magician. Such words 
were sometimes recited in a passionate manner, and the 
reciter worked himself into a state of frenzy; at other 
times they were cast into a rhythmical form, and then sung 
or chanted, while in some forms of superstition they were 
muttered in a low muffled voice. Unlike the utterances 
of prayer and supplication, in which appeal is made to a 
liigher power, the incantation was supposed to compel the 
spirits invoked to answer questions or lend their aid at 
the bidding of the witch or wizard. Incantations seem to 
have been practised by most of the nations of antiquity, 
and they form an iihpurtaut part of the ceremonies prac- 


tised by the medicine-men, devil-dancers, fetish-men, witch*' 
doctors, exorcists, Ac., which are found among the different 
savage nations of the present day. A belieHn the efficacy 
of magical words in the form of spells, charms, Ac., is 
often fouud prevailing among ignorant rustics in Christian 
countries and in some parts of ^e British Isles. 

Incantations are still in use for curing dislocations and 
some diseases. In Chambers’ Popular Bliymes of Scot- 
land,” an account is given of the manner in which sprains 
are sought to be healed at the present day in the Shetland 
Isles. The operation is thus described : When a person 
has received a sprain, it is customaiy to apply to an indi- 
vidual practised in casting the * wresting thread.’ This 
is a thread spnn from black wool, on which are cast nine 
knots, and tied round a sprained leg or arm. Daring the 
time the operator is putting the thread round the affected 
limb ho says the following charm, but in such a tone of 
voice as not to be heard by the bystanders, nor even by 
the person operated upon : — 

* Our Lord rade, His foaVs foot Blade : 

Down^ie llRhted. Ilisfoars foot righted. 

Tione to bone, Sinew to sinew, 

Blood to blood, Flesh to flesh ; 

Heal, in name of the Father, Son, and Holy Ghost.’ ” 

INCASNA'TION (T^t. »», and caro, carms, flcsli}i A 
term nsod in Christian theology to designate the union of 
the second peraon of the Trinity with the Son of the Virgin 
Mary, Jesns Christ. There has been much controversy 
from the earliest times as to the natnro of this union ; but 
by the more thoughtful of Christian theologians no ex- 
planation has been deemed possible. It is accepted as a 
fundamental doctrine by the majority of Christians, the 
chief exceptions being the Unitarians, who reject the doc- 
trine of the Trinity, and the Sweden Wgians, who liavc a 
peculiar doctrine of their own upon the matter. The con- 
ception of an incarnation of a deity in a human body is 
found as part of the religious systems of ancient Egypt, 
Persia, India, Greece, and many other nations of antiquity. 
Tim Uindus not only believe in several incarnations of Vishnu 
in the past, but also expect another in the near future. 

IN'CBNBS. The use of fragrant gums, woods, spices, 
Ac., to give rise to a fragrant smoko for sanitary fumiga- 
tions and in connection with public worship, dates from a 
very remote period of antiquity. It was burnt in immenso 
quantities in the temple services of ancient Egypt, Assyria, 
India, Greece, and Home, and it is still universally used 
tlm>ughout the East for tlie same purpose. In many 
places it is also used for domestic purposes as a source of 
refreshment, and the burning of incense forms part of the 
ritual observed at weddings, funerals, Ac. Among the 
Hebrews the offering of incense formed an important part 
of the tabernacle and temple service, and minute directions 
are given in the Lcvitical laws as to its manufacture and 
use. It was to be compounded of equal weights of the 
perfumes stacte, onycha, galbanum, and pure frankincense, 
and its use for private purposes was strictly forbidden 
(Exod. XXX.) The sacred incense was burnt every morning 
at the trimming of the lamps, and oyciy evening when 
they were lighted, and on the great day of atonement a 
handful was burnt by the high-priest in the most holy 
place. The reason of this last injunction is clear from 
I.cviticu8 xvl 18. The blood-offering had to be offered 
before the mercy-seat whe];enpon the Lord sat, between 
the cherubims of it ; now no man shall see the Lord and 
live, therefore “ he shall put the incense on tbe%re before 
the Lord, that the cloud of the inG|a8e may cover the 
mercy-scat that is upon the testimony, so that he die not” 
The object of burning incense in general was to provide a 
sweet savour,” a kind of symbol representing the bnmt- 
offerings ef more solemn and special occasions. 

From Tertullian and other early writers doim to St. 
Augustine it is evident that the use of incense in the 
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ficrvices of tlio Christian church was unknown during the 
first four centuries. Its introduction probably took place 
when the oppt^ssion of the Christians by the Roman gov- 
ernment finally ceased, and the splendour both of chui^es 
and ritual began. 

Incense is used in the Greek and Roman Catholic 
Churches, especially in connection with the encharistic 
services. It chiefly symbolizes the ascent of prayer to 
God, the sweet odour of Christian virtue, and the zeal 
with which the faithful should be consumed. The use 
of incense was laid aside by the Anglican Church at the 
period of the Reformation ; but it has been revived by the 
Ritualists, and in many of their churches it is regularly 
used at the communion service. It is not used by Pro- 
testant dissenters, and the practice has been condemned 
by many writers as being without warrant of Scripture 
and unsuited to the spirituality of Christian worship. 

The ingredients used in the manufacture of modern 
incense vary according to the taste of the maker ; hut oli- 
banum, benzoin, storux, aloes, cascarilla bark, cinnamon, 
and cloves arc the materials chiefly employed. 

ZN'CBST is the name given to the marriage or sexual 
intercourse of persons within the Levitical degrees. In 
England it has not generally been treated as a crime, though 
during the Protectorate in the year 1650 incest and adul- 
tery were made capital offences. At tlio Restoration this 
law was not confirmed, and the offence was left to the 
coercion of the spiritual courts merely. All marriages, 
however, within the prohibited degrees are void. In Scot- 
land incest is a crime punishable with death ; and though 
it is improbable that this punishment would ever be in- 
flicted, a sentence of penal servitude for life was passed 
for the offence in 1855. 

INCH, a standard English measure, determined by the 
fact that at Loudon, at the sea-level, a properly protected 
pendulum which makes an oscillation in a mean second 
van average second) is 89*18983 inches long. The word 
is the same os ounce in its origin ; for both of them are 
derived from the Latin uncia^ the twelfth part of a pound 
(om) or of a foot (pes). As uncia was probably originally 
tt small weight it may be connected with the Greek Synos, 

Inch, in the Scotch sense of island^ as Inchcolm, luch- 
keith, &c.. Is quite another word ; it is a Gaelic word, from 
the same original Aryan stem as int in the Latin ina-ula^ 
an island. The Erse form is innis, 

ZNCHBAUI, BKRS. ELIZABBTH, actress, dramatic 
author, and novelist, was born 15th October, 1758. Lobhig 
her father in youth, she ran away at the age of sixteen to 
seek her fortune. After several adventures she obtiuncd 
A place in a conntiy theatre, and soon after married Mr. 
Inchbald, a respectable actor, much older than herself. Mr. 
and Mrs. Inchbald performed for four seasons in Edinburgh, 
and, after an engagement at York, wont to Franco for a 
time. In 1779 Mr. Inchbald died at Leeds, and in the 
winter of 1780-81 Mrs. Inchbald played secondary parts 
at Covent Garden. She continued on the stage till 1789. 
She had begun to write draipatic pieces several years before 
her retirement from the stage ; the firat, a slight afterpioceyin 
1784 ; and from that lime till 1805 she wrote plays in rapid 
succession, producing nineteen in all, one of which, liOveiV 
Vows,” is an adaptation from Kotzebue. They gained for 
her the means not only of supporting herself, but of making 
a handsome allowance to an invalid sister, and of saving a 
considerable sum. Mrs. Inchbald^s literary talents are 
best exhibited by her two novels, A Simple Stoiy,” first 
published in 1701, and Nature and Art,” in 1796. She 
died on the 1st of August, 1821, at Kensington. She had 
written an account of her own life, for which she refused 
£1000, and in obedience to her will it was destroyed 
after her death ; but her journal, kept regularly for many 
years, was preserved, and from it and her letters were 
written Mrs. Boaden's ** Memoirs of Mrs. Inchbald ” (1883). 


IN'CXDISNCB, ANOXJB OF, the angle made by a 
straight line, lying in a vortical plane, and passing through 
any point of a line or snrfacei with the perpendicular to 
that line or surface drawn through the point in question. 
Thus, when a b is the perpendicular at the point B to a 


g^ven line or plane c b d, the angle made with A b by any 
other straight line K B passing t&ough the point B, namely 
the angle a n b, is the angle of incidence. 

INCLlKA'nON. The inclination of two lines is a 
phrase commonly used for the angle which they make 
with one another; thus two lines which make a very 
small angle am said to be at a very bmall inclination to 
each other. 

ZNCLXMA'TXON or DIP of BCAONETIC NBSDX.K 

is a property of the magnetic needle discovered in 1576 
by Norman, a mathematical instrument maker, whereby it 
tends to dip downwards towards the north. Ho there- 
fore constructed a dipping needle which conld turn only 
in a vertical plane, and which is therefore the converse 
of the ordinary compass needle, which turns only in a 
horizontal plane. Thus tested, he found the dip at London 
to l>o 71“ 50^ From observations of the variations of dip 
at various latitudes the surmise was found to be well- 
grounded that vertically as well as horizontally the needle 
was seeking to place itself in a line with the magnetic pole 
of the earth, and that consoqncntly if the north magnetic 
pole could bo reached by a ship the dipping needle would 
be found to stand vertically. But though the magnetic pole 
is 1000 miles away from the north pole, it is sufficiently 
near to make it a matter of difficulty to reach it. In 1881 
Sir J. C. Ross succeeded in reacliing it, and in proving the 
fact by the vertical ity of the needle. The magnetic north 
pole was then in Boothia Felix, just outside the arctic 
circle, N. lat. 75° 5', and W. Ion. 96“ 46'. The magnetic 
south i>ole has been found by one observer in S. lat. 75^ 
and E. Ion. 138“; but others have observed that as it is 
approached two varieties of dip are observed, whence it 
seems possible that there may be two magnetic south 
pules or polar regions. In any case the north and south 
magnetic poles are not on the same diameter of the earth. 

But though the earth is a magnet, as Gilbert of Col- 
chester asserted as early as 1600 (or, we should now say, 
a collection of magnets with the same, or closely similar, 
poles), its magnetism varies. The variation of the declina- 
tion of the needle (that is, its deviation from the true 
north) is elsewhere treated of [see Declination], and 
it remains here to traco the variation of its inclination 
or dip. Taking 1880, the dip at Boothia Felix was of 
course 90“ (vertical, being over the magnetic north pole) ; 
in St Petersburg it was 70“, in London 67® 40', in Paris 
6G“, in Berlin 64“ By thus taking a number of observa- 
tions a series of lines of magnetic latitude may be con- 
structed, along each of which the dip is the same for the 
whole line ; such lines are called isoclinic, and answer to 
the parallels of latitude of the geographer, differing strongly 
from them in accuracy or concentricity. In England the 
isoclines cut across not W. to £., but W.S.W. to E.N.E. 

As regards variation in time, we know from the first 
observation of Norman in 1576 that the dip at London 
was then 71“ 50'. Another observation (of Gilbert*s) in 
1600 gives us a greater dip, 72“. In 1676 we get a still 
greater dip, 78“ 80', and the maximum is reached in 1720 
at 74“ 42'. Then tlie dip begins to fall off. In 1728 it 
was 72° 8'; in 1800, 70^85'; in 1880, 69“ 8'; In 1880, 
67“ 40'; in 1888 it is estimated that it will be 67“ 26'. 

But also there ore minute daily variations, never more 
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than 10' of arc, and duo to tlie motion of the snn, the 
variation of tho day being corrected by that of the night 
Further, there are, from tlie same cause, seasonal variations, 
the dip being less in England during the four summer 
months than in the rest of tho year. 

INCLINISD PXiANEf a plane surface making any 
angle with the horizon. A body placed on it is capable of 
being moved upwards along it with more facility than it 
can be raised in a vertical direction. The principle on 
which it constitntes a mechanical power was first intro- 
duced by Stevinus in the sixteenth century, and may bo 
explained as follows : — Let A ii represent a section of the 
plane, and g a section of the weight. Let a v represent 
tho magnitude and direction of the weight, and draw o w 
and w V perpendicular and parallel to A n. Then, by the 
composition of forces, the pressure G v is equivalent to tho 
two pressures o w and w v, of which tho former is de- 
stroyed by the resistance of the plane, and the latter only 
acts to propel the heavy body down tho plane. Now v w 
is to V G as u c is to A B ; that is, a weight placed upon 
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an inclined plane is propelled down the plane by such a 
fraction of the whole pressure of the weight as the height 
of any section of the plane is of its length. 

If, then, it were required to draw the heavy body g up 
tho plane, any pressuro exceeding v w would be sufHcient 
for the purpose; and a pressure equal to v w, applied in 
tho direction A b, would keep the weight at rest. 

A practical application of tho principle of tho inclined 
plane may be given in the case of a cart stuck fast in 
yielding ground. I.iet the wheel bo imbedded to a depth 
A » : suppose the cart moving towards a ; then k being 
the lowest point, and p where it inerts the surface, the 
space E F is an inclined plane to be ascended before tho 
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cart can proceed. Now', the power of the horso is com- 
municated through the trams to tho centre w of the wheel, 
where it acts. But when men lend their aid, the most 
advantageous point at which their power can be applied is 
at or near p. When applied at or near o, os is sometimes 
done, much power is wasted in simply raising the load, 
without a corresponding advantage. In pushing behind 
tlic cart, as the force is all communicated to the centre of 
tlic wheel, it is not so efficaciously expended as at p. 

Tho inclined plane is much employed for raising great 
weights through small heights, generally higher than in 
cases for which the lever is used. Flights of stops are 
uphill work made easy. The sagacity of horses drawing 
loads is displayed in the serpentine course they pursue 
when ascending steep roads. By this means they in effect 
divide tiie road into a series of inclined planes of less steep- 


ness than the road itself. This has the disadvantage of 
increasing the length of the plane and the time of action, 
but reduces the force which would be neceii'sary to do the 
work by going directly forward upon the steeper ascent 
ZNC^OSUmS. The term inclosure is applied to the 
inclosing and partitioning of lands in England and Wales, 
which are comprehended under tho general name of com- 
mons or common lands ; that is, lands in a state of nature 
or waste, of which individuals have not the severalty. 

Commonable ” lands are those lands which daring a part 
of the year arc in severalty, that is, occupied severally by 
individuals as their own, to the exclusion for the time of 
otlicr people. See Commons. 

Since 1801, and more especially since 1845, special 
facilities have been given for the general inclosure and 
allotment of commons, or part of them, for the x>urpose of 
cultivation. Such inclosurcs were prompted partly by tho 
exigencies of the French "War, and partly with the object 
of securing tho increase of home-grown grain, in order to 
render Great Britain independent of foreign countries for 
its food supply. Up to 1846 iiiclosures were made by 
means of private bills ; but in that year inclosure commis- 
sioners were appointed, and in each subsequent year an 
Inclosure Bill was, ks a matter of course, passed, to con- 
finn tho various schemes of inclosure approved by the 
commissioners daring the previous year. 

mCOMBUSTXBLK FABRICS. Owing to tho great 
number of dcatlis which of late years have resulted from 
ignition of the clothing of women and children, various 
experiments have been inado with tho view of rendering 
linen, calico, and muslin garments incombustible. Many 
chemical preparations possess this property ; but tin* two- 
most recommended as being cheap, easily applied, and not 
liable to iiijuro the colour of the material, are sulphate of 
ammonia and tungstate of soda. Of the first, a solution 
containing 7 per cent, of tho crystalline salt is a perfect 
preservative; of the latter, a proportion of 4 unneos of 
tungstate of soda to a drachm of phosphate of soda, 
dissolved in a pint of water, will bo found efficacious. 
Tho fabric should bo dipped in the solution, or wetted all 
over with it, before ironing it. 

ZNCOBIZ AND OUTCOBSB OF THB BODY. 
Under this head physiologists group a number of most 
interesting cxpcrimentB and calculations upon tho balance 
between the food supplied to the body and the waste of 
the tissues and excreta discharged from it. 

The incomjR of tho body consists of food, drink, and air. 
A careful approximation gives tliis result for twenty-four 
hours ; — 

Grains. 

Solid food (chemically dry), 8,000 

Water (in solid food, or us drink), . . . 87,660 

Oxygon, 18,000 

(About 8^ lbs.) 68,660 

The outcome of tho body, or the bodily expenditure, 
passes off by the kidneys, the lungs, tho skin, and the 
intestines, in the following proportions : — 

Grains. 

Kidneys, 24,100 

Lungs, 20,000 

Skin, 11,760 

Intestines, . 2,800 

68,bo0 

Of course so exact a balance can never ocenr. Some- 
times tho man gains weight and sometimes he loses weight; 
but this is a very near average for a healthy man of mode- 
rate stature, strength, and appetite. 

That it does not represent the stages below manhood i» 
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manifest from the faot that at birth we weigh but a twentieth 
and measure less than a thii'd of our futui^e weight and 
height. TbereiBre a large excess of iuconio over outcome 
is found in these earlier years. The reverse, but to an 
incomparably less degree, takes place as old age comes on ; 
tho waste of the body is here ratW greater than its income. 

In measuring the dietetic value of foods by the income 
and outcomo of the body, a class of experiments of incal- 
culable value, to which a great amount of time and atten- 
tion is now devoted by our physiologists, care must be 
taken in estimating the faces; for it is found that a 
very large part, indeed by far the larger part, of tho faeces 
is composed of undigested food. That is to say, we give 
oar bodies tho labour of passing more food unchanged 
through tho alimentary canal than the quantity which 
snifors change and which is really required for the wear 
and tear of the system; or in other words, if we ate 
and drauk half as much as wo do, we should still have 
food to spare in the body. 

INCOME TAX. In order to replenish a failing 
exchequer and remove tho fetters which weighed on 
British commerce in his day, Sir Robert Peel proposed 
nod carried an income tax in 1842. It was passed for 
only three years, but it has survived till the present, and 
at every emergency it has adapted itself to the national 
wants with unfailing elasticity. It was at first fixed at 
7(1 in the pound on all incomes of Xf50 and upwards, 
and was limited in its incidence to Great Britain. No 
chaugo took place with respect to the rate or incidence of 
tJju tax for eleven yearn, and tlio decade terminating 
with 1852-53 produced an average yearly revenue of 
X5, 471, 000. From this average no individual year widely 
diverged. 

Tho second period of the tax may be said to have begun 
with 1853-54. During this lime Ireland was brought 
under the tux, and it was carried down to all incomes of 
£100 ; but a lower rate was fixed for incomes of £100 
and under £150, as shown in the annexed table : — 

N15T llECEirTS FKOM INCOME AND 1‘UOPKRTY TAX IN 

GKEAT BRITAIN AND IRELAND EOU THE TEN YEARS 

FROM 1854 TO 1863. 


Finarclal Year of tho 

Annual 

1 Rate per £ on In- 
comes of 

Second Period. 

Receipts. 

£150 and 
u]iwardH. 

£100 and 
under £150 

1853-1854 

£ 

5,730,000 

a. 

0 

d. 

7 

a. d, 

0 5 

1854-1855 

10,922,000 

1 

2 

0 10 

1855-1866 

15,159,000 

1 

4 

0 14 

1866-1867 

16,051,000 

1 

4 

0 lU 

1857-1858 

11,896,000 

0 

7 

0 6 

1858-1859 

6,610,000 

0 

7 

0 6 

1859-1860 

9,666,000 

0 

9 

0 64 

1860-1861 

10,957,000 

0 

10 

0 7 

1861-1862 

10,471,000 

0 

9 

0 6 

1862-1863 

1 

10,483,000 

0 

9 

0 6 


Wo have spoken of the tax as one of unfailing elasticity, 
and the above figures justify the assertion. In 1854-55 
almost twice as much was raised by it as in the previous 
year; and 1855-56 and 1856-57 were each about 50 per 
cent, above 1854-55. Tho second period lasted ten years; 
the third commenced with 1868-64. No change took place 
in tho area over which the tax was incident, but persons at 
tho lower end of the scale had an abatement made to them 
in respect first of £60, then of £80, and finally of £120 
of their income, which they were to enjoy untaxed. In 
1876 tlie important alteration was made of exempting all 
incomes under £150 per annum from the tax, and of 
allowing an abatement of £120 on all incomes under £400 


per annum. Tho rate was in 1878 increased to fidf., but 
the same incidence was retained, and has been continued 
ever since. In 1880 it was increased to 6dL to provide 
for the deficiency caused by the transfer of the excise dnty 
from malt to beer in tho first year of its operation. It 
was reduced to 5(f. in 1881, but raised to in 1882 to 
provide for the cost of the Egyptian expedition. It was 
again reduced to 5d. in 1883, but increased to 6d. in the 
autumn session of 1884. 


NET llKCEIPl’S FROM INCOME AND FROrERTY TAX, 

1864-1884. 


Financial Year of the 
Third Period. 

Annual 

Receipts. 

Rate per £. 

1868-1864 

£ 

9,102,000 

a. d. 

0 7 

1864-1865 

7,986,000 

0 6 

1865-1866 

6,822,000 

0 4 

1866-1867 

5,637,000 

0 4 

1867-1868 

6,184,000 

0 5 

1868-1869 

8,618,000 

0 6 

1869-1870 

10,044,000 

0 5 

1870-1871 

6,350,000 

0 4 

1871-1872 

9.084.000 

7.600.000 

0 6 

1872-1873 

0 4 

1873-1874 

1 5,691,000 

0 a 

1874-1875 

4,806,000 

0 2 

1875-1876 

4,109,000 

0 2> 

1876-1877 

6,280,000 

0 3 

1877-1878 

6,820,000 

0 a 

1878-1879 

8,710,000 

0 5 

1879 1880 

9,280,000 

0 5 

1880-1881 

10,650,000 

0 6 

1881-1882 

0,946,000 

0 5 

1882-1883 

11,900,000 

0 64 

1883-1884 

10,718,000 

0 5 

1884-1885 

11,922,770 

0 6 

1885-1886 

16,247,312 

0 8 


The most striking feature of the tax is its constantly 
increasing productiveness. In 1842 tho tax of 7c/. yielded 
£5,607,768, being much less than £1,000,000 for each Id- 
In 1858 a rate of Id. produced £1,129,500; in 187(V 
each Id. produced £1,500,000, and it now yields nearly 
£2,000,000. So much for the growth of the wealth of 
tlie country within recent years. In 1797, when Pitt 
first imposed the tax, the annual amount on which it was 
assessed was only £100,000,000 ; in 1815 it had increased 
to £178,000,000 ; in 1842, when the tax was re-imposed 
by Sir R. Pool, it was £251,000,000. The assessment in 
1884 was made on over £600,000,000. 

IN'CRI&MENT and BX'CREMXNT. When two 
quantities arc considered together, one of which is greater 
or less than the second, the latter is said to be the former 
with an increment or decrement. In the older English 
writings the calculus of difl'erciice is called the method of 
increments. 

XNCIUE'TZONABY NOB'UZJCS are those in which 
tlie summits of the crystals forming the concentric layers 
are turned inwards, showing that they were formed from 
without inwards by the deposition of material by perco- 
lating mineral waters; they are to be distinguished from 
concretions which are formed concentrically outwards. 
They are frequently hollow in tho interior. The Agate 
is a familiar example; otliers are abundant in the amyg- 
daloids of volcanic rocks. 

INCUBA'TION, in birds, is the act of sitting on the eggs 
till hatched. In nearly all birds incubation is performed 
by the female alorio, or with the assistance of tlie male 
in some cases. Among tho ostriches, emus, and other 
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members of tho order Strathiones, the male alone takes upon | 
lilmself the duty of incubating the eggs; and a similar j 
habit is thought to obtain in certain of the wading birds, ' 
as tho godwits and the dotterel. Tho period of incuba- 
tion varies from two to six or seven weeks. Most of our 
smaller passerine birds hatch their young brood in about 
thirteen days. In tho domestic fowl the eggs are latched 
generally in twenty-one days. In the swan the period of 
incubation is as much as six weeks. Some birds begin to 
sit after laying the first egg or pair of eggs. In the case 
of owls it has been observed that the femde, after hatching 
out the first two eggs, often abandons incubation altogether, 
the subsequent eggs being hatched by the warmth of the 
bodies of the young owlets. In the mound-birds (Mega- 
podidfle) of Australia neither sex sits upon the eggs, but 
the birds deposit them in mounds of decaying vegetable 
matter, where they arc hatched by the warmth caused 
by the fermentation of the mass. For artificial hatching 
see Poultry. 

^ ZNCUI^'TIOK OF DISEASE. It has been observed 
in connection with numerous diseases that an interval, which 
has been divided into two stages or periods, the latent and 
the invading, invariably elapses between the exposure to 
infection and the appearance of the disease. During tho 
latent period, tbougli certain changes must be gfdng on 
within the system, there are few or no symptoms that can 
be observed ; but such symptoms become manifest during 
tho second period, and the patient is said to he sickening 
for tho complaint with which he has been infected. The 
period of incubation varies in the different classes of in- 
fectious disease, being much longer in some than in others, 
and it differs, though to a less dogit^e, in each particular 
form of disease. In influenza and cholem it is very short 
and is reckoned by hours, though in the latter diseusc it is 
tBometimcs extended to four or even five days. In cases of 
scarlet fever, diphtheria, and yellow fever the period lias 
been found to extend from two or three, to six, seven, or 
eight days, while smallpox has a period generally of four- 
teen days, and chicken-pox, measles, and mumps vary from 
about twelve days to three weeks. Typhoid fever seems 
to take about eleven or twelve days to develop, and tho 
influence of the malaria given off in some marshy districts 
is often felt two or three weeks after exposure. In par- 
ticular forms of disease tho period is influenced by tho 
amount of the poison imbibed by tho patient, his own 
peculiarities of constitution, and also by the manner in 
which the virus was introduced into his system. It is 
now generally believed that the forms of infectious disease 
referred to, with many others, such as plague, rabies, 
dengue, Ac., are conveyed by means of living germs, which 
develop and multiply in the body into which they are 
introduced, each specific disease having itii peculiar germ 
and microbe. See Bactkkia. 

INCUM'BENT is the name given in England and 
Ireland to a person holding an ecclesiastical benefice. 
This term is not used in Scotland. 

INOUNAB'ULA (Lat, swaddling clothes) are very 
early printed books ; tho term is not used for books Infer 
than 1500. The usual explanation is that such works are, 
as it were, the infancy of printing, its limbs still clogged 
by swaddling clothes. They are excessively rare, and 
therefore costly ; but in general not really valuable except 
to tlie historian of printing. A few early editions of the 
classics are, however, of great value among the incu- 
nabula, because they were token from MSS. not now to be 
found. The total number of works produced in this period 
is generally taken as 20,000, the issues of each book being 
exceedingly limited, and the copies now remaining of course 
far fewer still. Many are known by a single copy only. 
Hain's “ Repertory of Printed Books np to the year MD.” 
(1600) is the standard authority (Stuttgart, 1888); Skeen's 
** Early Typography ” (Ceylon, 1872), and Blades' “ Caxtoi) “ 


(London, 1877), are more recent works. A fine facsimile 
of the original edition (1489) of Caxton's Statutes of 
Henry Vll.** by Rae, was produced ill' 1869 (London, 
4to), and a fairly accurate type-printed facsimile of Cax- 
ton's first English book, the ^^Garne and Play of tlie 
“Ibcsso** (1476), by Figgins in 1878 (London, 4to). 
These are easily accessible, and give a good idea of 
incunabula. 

IN'DENT is a name, not now so commonly used as 
formerly, given to orders or contracts for merchandise or 
supplies in cases requiring more than ordinary precautions. 
For instance, orders from foreign countries, which naturally 
bear certain conditions as to price, time, Ac., bear the 
name of indents. The term originated (as in the kindred 
legal term Indenture) from such orders having a waved 
or indented edge where they had been cut from a counter- 
foil. so as to afford means of detecting forgery or fraud. 

ZNDEN'TDRS. When a deed is made by more than 
one party, there are (or used to be) as many copies as there 
are parties to it, and each copy is cut off by an indented 
line (formerly in acute angles, insiar dentium^ like the 
teeth of a saw, but at present a waving line) so that its 
top or side should tally or correspond with tho other — 
which deed so made is called an indenture. The waving 
edge is still retained, even if no copies arc made beyond 
the original; but it is needless to say that the copies, 
w'hcn thei-e are any, ore not all written on one sheet. 
The term is somewhat specially applied to an agreement 
between an apprentice and his master. See Deri>. 

INDEPENDENTS. See CoNaREc^iATioNALisM. 

ZNDETER'MZNATE EaUATlONS, in algebra, are 
those which involve two unknCWn qnantities, one equation 
being given ; or if two equations be given and three un- 
known quantities, these equations would be also indeter- 
minate. The meaning of the term is that the number of 
solutions is infinite. Nevertheless in practice, as, for in- 
stance, when negative values or fractional values are inad- 
missible, suck problems are readily solvable. The usual 
method is by the iutroductioa of a supposititious third 
quantity, and the statement of the values of the unknowns 
ill terms of this quantity; numerical values being tlien ap- 
plied to the supposititious quantity the various solutions of 
the equation may be readily obtained. An example will 
make this clearer. 

Let the question be : With how many combinations of 
florins and half-crowns could you pay £b ? 

Here lot x be the number of florins in any given com- 
bination and y the number of half-crowns. Now 4x-{-6j| 
evidently would give the total number of sixpences, which 
we know to be 200 for all combinations alike. Thus we 
get our equation 4x-|- 6^ = 200. This is upon the face 
of it indeterminate, for we have no other equation formable 
from the question, and here is only one equation from which 
to find out the values of two unknown quantities. 

Divide by 4, then (1) srfiO. Let 

then y =3 4t. But putting At for y in (1), then a; -f- ~ 60, 

ora;»56— 6t. l^tfssO; then xessdO, yasO; and this 
tallies with what wo know, for 60 florins make np £b with- 
out leaving room for any half-crowns whatever. So if t bs 1, 
X (florins) B= 45, and y (half-crowns) « 4 ; if f bz 2, then 
a; 40, and y ss 8 ; if t 3, then a; » 86, and y sb 12 ; 
and so on till if f » 9, then x=b 6, and y » 86, 6 florins 
and ii() half-crowns. If we put f » 10, then a;ass0, and 
y » 40, which is accurate, for 40 half-crowns make np £5. 
Exclusive of all half-crowns or all florins we have nine values 
for t, and nine only, because in this case only integral values 
are in the nature of things admissible. Nine combinations 
of tho required nature are therefore all that can be made. 

It is found that equations of the form ax-f^dy^c (tlie 
form of that above, where a, 6, and c are any values) 
yield only a limited number of positive integral solu- 
tions ; whereas equations of the form ax — 6y « c yield an 
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\inlimitc(l number of positive intej^ral solutions. If all solu- 
tions are admissible then both classes of equations yield an , 
Infinite number ctf solutions. If, however, a and h have a 
common factor not common to then no integral solution 
can be obtained; for instance, So; -{-Gy = 71 would give no 
Integral value whatever, because 3, the factor of 3 and 0, 
Is not a factor of 71, 

INDXX. The value of a good index is only discovered 
by the trouble caused by the want of one. Without an 
index, lookmgfor a particular passage in a largo book is like 
searching for a needle in a pottle of hay. Furthermore, a 
bad index, with all the matter classified under wrong heads 
where no one thinks of looking for it, though it is better 
than nothing, is a veiy great source of annoyance. Con- 
sequently in 1878 a number of literary men, the principal 
librarians of course at their head, founded an Index Society 
in London, with the express view of teaebing people on 
what principles to construct an index, and of promoting 
the construction of first-class indices to standard works 
and collections. The publications of the society ai‘o most 
valuable, from the highly interesting opening volume of 
Mr. Wheatley, “What is nn Index?” (London, 1878), on- 
wards to the present day. 

'I'ho highly valuable index of Palmer to the Times 
newspaper from 1862, published quarterly, is not quite so 
well classified as one could wish, but is of immense value. 
In fact, for contomporaiy history it is practically indis- 
])ensable. Another work of even greater research has 
brought glory to American bibliography; this is Poole’s 
“ Index to Periodical Literature,” embracing all the prin- 
cipal quarterly magazines, &c., in its scope. It is a bulky 
large octavo of 1400 pages (T^ondon, 188.^), and occupied 
Dr. Poole and his assistants for six years, although the 
nucleus of it, tilso by Poole, was of many years* standing. 
'J'his has at once rendered hundreds of practically useless 
old numbers of magazines useful uiui valuable. 

IN1>EX or X3CPON]BNT is the name in algebra 
of the figure set above a quantity on its right-hand side to 
denote its power. If there is no index the quantity states 
its own v^ue, or the index may be said to bo 1. Thus a 
is the same as a’ ; is the second potoer of a, or a multi- 
}ilied by a ; is the fourth power of a, or a multiplied by 
itself thrice running, aX^X^Xa, and is read a to the 
fourth. For fractional and negative indices, &c,, see 
Jni)iG7i.s, Thkory of. See also Sukds. 

XN'DBX IstmO'BJm PBOHZBZTO'BXnif, or, 
as it is more usually called, the Index ExpurgatoHus, is 
the ofiicial title of a list of those hooks the reading of 
which is prohibited to all JEloman Catholics. The practice 
•of destroying and forbidding the study of certain books in 
order to suppress teaching regarded as dangerous is not, 
however, of Catholic or even Christian origin, for during more 
than one of the persecutions of the Christian Church edicts 
were issued ordering all Christian books to be given np and 
burned. The earliest known instance of the exei'cise of the 
authority of the church in this direction is in connection 
with the writings of Arius, and the earliest list of pro- 
ficribed books issued under the popo*s authority is one of 
uncertiun date, sometimes assigned to Pope Gclasias, 494. 
From that period, during the whole of the middle ages, it 
was customary for lists of forbidden books to be issued 
under the authority of local synods or of the popes. When 
the Roman Inquisition was organized by a bull of Paul III. 
in 1542, the suppression of heretical literature formed an 
important part of its dntics, and under its influence a list 
•of prohibited books was issued by the senate of Lucca in 
1545. In 1559 Paul IV. published what may be regarded 
as the first Roman Index in the modem use of the term, 
and the CoancU of Trent in its eighteenth session appointed 
a commission to consider the best means of suppressing 
heretical and hurtful literature. The commission reported 
to the council, and the result of its labours was placed in 
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tho hands of the pope, a second Index l>eiug issued under 
Pius V. in 1664. The rules of Paul IV. were afterwards 
modified and enlarged by Clement VIII., Sixtus V., Alex- 
ander VII., and Benedict XIV. 

Index, Gonqrkgatton of the. Additions to the list 
of prohibited books have been made from time to time by tile 
Roman Congre^tion of the Index, which consists of four 
cardinals and nine consultors. The master of the Vatican 
most always be one of the censora, and this office is 
limited to the Dominican order. 

INDEX OF BBFBACTZON, tho r.atio between the 
sines of the incident and refracted angle when a ray of 
light passes from one medium to another and is refracted. 
It varies with the media ; the index of refraction for air to 
water is (and of course for water to air it is 4) ; and for 
glass to uir (for air to glass and so on. See Light. 

INDIA, a vast country, forming the great central pro- 
montory of Southern Asia, remarkable alike for its mag- 
nificent scenery and rich natural productions, its eariy 
civilization and w-ondcrinl antiquities, as well as for its 
modem history. From the earliest historiwU period it 
Inis been the object of desire to conquering peoples, and 
few facts in tlin annals of nations are more surprising tlian 
tJic rapid snbjectiou of its native empires and states, popu- 
lous and once powerful, to British autliority and influeiico, 
eflbcted by a company of English traders, whose first visit 
to the land dates no further hack than tho beginning 
of tho seventeenth century, and whoso means were long 
limited to a handful of ships, forts, and factories. 

The name itself is derived from the river Indus, which 
waters the western extremity of the country. Under tho 
appellation of India hegond the Ganges^ some writers have 
comprised tlie whole gi-oup of countries lying between the 
Bay of Bengal and the Chinese Sea. In tho early part of 
the fifteenth century India comprehended nearly the same 
portion of tho globe us that on which was vag\ie1y bestowed 
tho appellation of East Indies^ tho islands of the Indian 
Archipelago being included. The modern name Tlindosian 
or llindus^hnn^ is a Persian appellation ; and if, as some 
regard it, composed of the words hindu^ black or swarthy, 
and stahn^ a place, signifies the black or swarthy country. 
It has been supposed, again, that tiie tenn Sind'hu^ 
signifying in the ancient Indian language tho ocean, was 
originally given to the largest river of India ; whence the 
Persians culled the country separated from them by that 
river Sind'hust'han^ or UindmVhan^ i.e, the Sindian or 
Indian countiy, tho substitation of h for s being common 
in the early languages of this region of the globe. 

In general outline India forms a great irregular triangle, 
strctcliing southwards from Asia into the sea. Its north- 
ern base rests upon tlic Himalayan ranges ; the chief pai't 
of its western side is waslii^d by the Arabian Sea, and the 
cliief part of its eastern side by the Bay of Bengal, it 
extends from 8® to 85® N. lat ; that is to say, from tho 
hottest region of the equator to far witliin the temperate 
zone. The ea]>ital, Calcutta, lies in 88® £. Ion., so that 
when the sun sets at six o’clock there, it is just past mid- 
day in England. The length of India from north to south, 
and its greatest bread Ui from cast to west, arc each about 
1900 miles; but the triangle tapers with a pear-shaped 
curve to a point at Capo Comorin, its soutliern extremity. 
To this compact dominion there has been added, under the 
name of British Burma, the strip of country on tho eastern 
shure of tlio Bay of Bengal. The whole territory thus 
described contains 1,877,540 square miles and 253,941,809 
inhabitants. India, therefore, has an area and a population 
about equal to the area and popmatioii of the whole of 
Europe less Russia. In tho present work articles will be 
found on each of the provinces into which India is divided, 
and on many of the larger towns and rivers, as well as 
upon Brahmanism and Buddhism. In this article, there- 
fore, these subjects will only be referred to sufficiently to 
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^vo completeness to onr review of the I'coji^aphical, politic 
cal. and social condition of India as a whole. 

Jioundarws and Physical A^eajtiree.— «Some idea of the 
great extent of India may be formed if it be conceived that 
Jtrom the line of tho Himalayas soutliward to its oxtreino 
cape on the Indian Ocean, India ocenpies a space more 
than fifteen times as large us onr island of Britain; a 
journey across it from north to south, or from east to west, 
would require half a year if one travelled 10 miles every 
day. The Himalayas ai*e as distant from Capo Comorin os 
Iceland is from Spain. 

The natural landward boundaries of this vast region are 
the range of the Himalayas on the north, fonning tho steep 
southern edge of the plateau of Tibet ; on the north-west 
the Snlimnn Mouutmns, the edge of the plateau of Afghan- 
istan and Baluchistan, where it descends to tho plains of 
the Indus ; and on the east tho heights of southern Assam, 
dividing the drainage of the Brahmaputra from that of the 
valley of the Irawaddi, in Burma. From tlio mouths of the 
Indus on the west, and of tho Brahmaputra and Ganges 
oil the oast, the south-west or Malabar coast next to the 
Arabian Sea, and the south-east or Coromandel shores of 
tho Bay of Bengal, inclining tow'ards the same point, meet 
at Cape Comorin. The landward and seaward borders have 
each nearly about the same length, and it is remarkable 
that just as the approaclics to India from all parts of inner 
Asia must be made by descending difficult mountain passes, 
so its straight snrf-beaten coasts, notwithstanding their 
length, are deficient in good harbours, and often dangerous 
to those attempting to huid on them. 

The empire included within thest' boumlnries is rich in 
variety of scenery and climate, from the highest mountains 
in the world to vast river deltas raised only a few inches 
above tho level of tho sea. It forms a continent rather 
than a country. But if the whole could be viewed from 
a sufficient elevation, wo should find that India consists of 
three separate and well-defined tracts. The first includes 
the lofty Himalaya Mountains, whi(*Ii shut it out from the 
rest of Asia, and which, although for the most part be- 
yond tho British frontier, fonn an overruling factor in tho 
physical geography of NortJiorn India. The second region 
stretches southwards from tho base of the Himalayas, and 
comprises the plains of the groat rivers which issue from 
them. They stretch across. the entire width of the couutiy, 
and are frequently referred to ns the Great Plain of Northern 
India. The third region slopes upward again from the 
edge of the river plains, and consists of a high three-sided 
table-land, supported by the Yindhya Mountains on the 
north, and by tho Eastern and Western Ghats, which run 
down tlio coast on either side till they meet at a point near 
Cape Comorin. The interior three-sided table-land thus 
inclosed is dotted with peaks and ranges, broken by river 
valleys, and int(;rspcrsed by broad level uplands. It com- 
prises the Deccan or southern half of tho peninsula. 

The first of the three regions is tlic Himalaya Mountains 
and their offshoots to tho southward. Tho Himalayas — 
literally, tho ** dwoUiug-placo of snow,” from the Sanskrit 
hima^ frost (Latin, hiems^ winter), and alaya, a house — 
consist of a system of stupendous ranges, the loftiest in 
the world. They are tho Emodus or Jmaus of the Gi*eek 
geographers, and extend in the shape of a scimitar, with 
its edge facing southwards, for a distanco of 1500 miles 
along the northern frontier of Indio. At the north-eastern 
angle of that frontier the Dihong River, the connecting 
link between the Sanpu of Tibet and the Brahmaputra of 
Assam, bursts through the main axis of the Himalayas, 
At tho opposite or north-western angle, the Indus in like 
manner pierces the mountains and turns southwards on its 
course through the Punjab. The Himalayas culminate 
near their centre in Kanchinjinga, 28,176 feet, and Mount 
Everest, 29,002, or nearly 5^ miles high, the latter being 
the loftiest measured peak in the world. The higher ranges 


between Tibet and India are crowned with perpetual snow;; 
while vast glaciers, one of which is known to be 60 milea 
in length, slowly move their masses of ko downwards to* 
the valleys. 

The Himalayas not only form a doublo wall along tlio 
north of India, but at both their eastern and western, 
extremities send ont ranges to the southwards, which pro- 
tect its north-easteni and north-western frontiers. On 
the north-cast those offshoots, under the name of the 
Naga and Patkoi mountains, &c., form a barrier between 
the civilized British districts and the wild tribes of Upper 
Burma. The soutliern continuations of these ranges, known 
as the Yomas, separate British from independent Bunim, 
and arc crossed % passes, tho most historic of which, tho 
Aeiig or An, rises to 4(>68 feet, with gradients of 472 feet 
to the mile. On tho opposite or north-western frontier of 
India, tho mountainous offslioots ]*un down tho entire- 
length of tho British boundaries from tho Himalayas to 
tho sea. As they proceed southwards, their best marked 
ranges are in turn known as tlic Sufud Koh, the Suliman, 
and the Ilala mountains. These massive barriers have- 
peaks of great height, culminating in the Takht-i-Suli- 
inan, or Throne of Suiomon, 11,317 feet above the level of 
tho sea. But tho mouiilain wall is pierced at the corner, 
where it strikes soutliwards from the Hiinidayas by an 
opening through which tho Indus River flows into India. 
An adjacent opening, the Khyber Pass (rising to 3373 
feet), with the Knrnim Pass to tlic south of it, the Gwalarl 
Pass near Dora Ohazi Khan, and the famous Bolau Pass < 
(5800 feet at tup) still further south, furnish the gate- 
ways between India and Afghanistan. Tho Hola, Brahiii, 
and Pab mountains form the southc^m hilly offshoots 
between India and Baluchistan, and havo a much less- 
elevation. 

The Himalayas, while thus standing os a rampart around 
the northern frontier of India, collect and store up water 
for the tropical plains’ below. Throughout the summer 
vast quantities of water are exhaled from the Indiim Ocean. 
This moisture gathers into vapour and is boime northward 
by tlie monsoon or regular wind, which sets in from the- 
south in tlio month of June. The monsoon carries the 
masses of clouds northwards across India, and thus forms 
tho “rainy season,” on which agriculture so critically 
depends. But large quantities of the moisture do not fall 
as rain in passing over the hot plains. This vast residue 
is eventually dashed against the Himalayas. Their lofty 
double walls stop its further progi-ess northwards, and it 
either descends in rain on their outer slopes, or is frozen- 
into snow in its attempt to cross their inner heights. 
Very little gets beyond them ; so that while their southern 
spurs receive the largest measured rainfall in the world, 
and pour it down the Indian rivers, the great platcan of 
Tibet on tho north of tlie double wall gets scarcely any 
rainfall. At Chena-Poonjee, where tho monsoon first 
strikes tho hUls in Assam, 868 inches of rain fall annually. 
The outer [dopes of the Himalayas swell the Indian rivei-s 
by their torrents during these excessive rains ; their inner 
ranges and heights store up tlie rainfall in the shape of 
snow, and thus form a vast reservoir for the steady snpply 
of the northern streams throughout the year. The de- 
scent to tho plains of India is not by a uniform slope, but 
by a series of subordinate or sub-Himalayan ranges, and 
from tho exterior ridges of those the distance to the- 
stupendous heights of the great northern range is about 
80 miles. On tho lower slopes to the south are situated 
numerous sanitaria for tho troops, and from here tho 
aspect of the great mountains in the distanoe is often not 
more magnificent than extraordinaiy, owing to clouds com- 
pletely ffiding the lower slopes from sight. Hence the^ 
peaks appear projected against the dear blue sky without 
a visible solid basement, either wholly silvered with snow^ 
or partly patched and tipped, or, where the inclination ia- 
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too precipitous for sno^ to find a resting-place, thoir naked 
pyramidal xnassos of gneiss and granite ai-c exhibited. 

The Himalayas are really a mountain region rather tlmn 
a mountain range, their general charae.ter being a per- 
petual succession of vast ridges with narrow intervening 
glens and open valleys, the latter forming the distinct sub- 
Himalayan countries of Cashmere, Gurhwal, Kumuon, 
Nepal, Sikkim, and Bhutan, all of which are hilly regions 
wdth valleys of varying extent. Descending the Siwalik 
Hills, the last of the Himalayan ridges on the side of 
India, wo pass through a belt of dry forest, and then come 
to the Terai or great Indian swamps, a dark stretch of 
lowland covered with great forest trees and dense fever- 
brcediiig jungle, inhabited only by wild beasts and by the 
Taroos, a squalid feebly-formed race, whose existence is 
a standing physiological miracle. It forms a marked 
barrier between the races of the sub-lliinalkyan countries 
and those inhabiting the plains, and is not only a dividing 
wall between the cool uplands and the hot lowlands of 
India, but is a narrow strip, the people on one side of 
which are shut off, owing to their diilerence of language, 
from those living on the other side. 

Southward from the Terai and the bases of the Hima- 
layas lie the great plains of Northern India, which form 
the; second of tho throe geographical regions into which tlu; 
country may bo divided. They extend from tho Bay of 
Bengal on the east to the Afghan frontier and the Arabian 
Sea on the west, and contain the richest and most densely 
crowded provinces of the empire. One set of invaders 
after another have from prehistoric times entered by the 
passes on the north-western frontiers. They all followed 
tho courses of the rivers, and pushed the earlier comers 
southwards before them towards the sea. No less than 
ir»(),000,000 people now live on and around these river- 
plains in tho provinces of Bengal, Assam, tho North- 
western Provinces, Oudh, the Punjab, Sind, liajputana, 
and other native states. The western or Indus region has 
generally a dry and bare character, with a soil of day and 
sand almost without stones. Here are the fine steppe-like 
Doabs or “ two waters,” i.e. the spaces inclosed between 
the great rivers of tho Punjab^ between tho fertile borders 
of tho rivers, affording boundless grazing ground for 
camels, cattle, bufialocs, sheep, and goats ; further south 
the great Indian desert, or Thar^ covered w'ith a succeiision 
of wavo-like sandy I'idgcs, occupies the greater part of 
liajputana. It is an expanse 400 miles long and 100 
broad, covered with sandhills, among which crops of grain 
i'.m only be grown in a very few spots in the vicinity of 
tho rivers or after tho rains. In the Hindu records it is 
described as the ** Valley of Dcatli.” Men cannot cross 
it on foot, and even tho horse and camel often succumb 
before they can pass its drcaiy wastes of sand, which, like 
tho moist Terai on the north, has ever acted as a dividing 
lino between the races on either side of it. Beyond this, 
about the lower Indus, come the dusty plains of Sind, and 
on the coast the strange tract called the Bann (or Bonn) 
of Cutoh— a level plain 150 miles in length, in whidi 
vegetation is totally absent; it forms during tho greater 
part of the year a finn level plain of earth saturated with 
salt, on which the troops of horses and camels in passing 
make scarcely any impression. So devoid of all land- 
marks is it that travellers and caravans are sometimes 
lost. During the south-west monsoon, however, high 
tides flow over it, and cover it with {water to the depth of 
1 or 2 feet. The eastern wing of the great plain watered 
by the Ganges and Brahmaputra and their many tribu- 
taries, is unlike the western in having everywhere a richly 
fertile allavial soil, in being eveiywhero highly cultivated, 
yielding great crops of sugar-cane, cotton and indigo, 
rice and wheat, opium, tobacco, and hemp, and support- 
ing a dense population. At the head of the Bay of 
Bengal this wing of the plain tciminates in the great 


group of marshy islands called tho Sundarbana (or Snn- 
derbunds), which form tho vast delta of tho Ganges. 
These are separated by a multitude of narrow channels 
of brackish and salt water, and all are overgrown by low 
woods and jungle, sheltering tigers, wild buffaloes, wild 
swine, deer, and monkeys. 

Southward of the nortbom plains tlio land begins to 
rise again, and wo come to the third great general division 
of India, namely, the three-sided table-land which covers the 
southern half or more strictly peninsular portion of India. 
This tract, known as the Deccan (Dakshin, literally the 
south”), comprises the Central Provinces, Berar, Madras, 
Bombay, Mysore, with the native territories of the Nizam, 
Siudhia, Holkar, and other feudatory states. It had in 1881 
an aggregate population of al>out 100,000,000. The Deccan 
In its local acceptation is restricted to the high tract 
between the Nerbudda and the Kistna Rivers ; but it is 
popularly understood to include the whole of tho country 
southwards of the Vindhyas. These are a confused series 
of distinct ranges running with a general direction of east 
to west, and known in the aggregate as tho Vindhya 
Mountains. Two sacred peaks stand as outposts in the 
extreme cast :ind west, witli a succession of ranges stretch- 
ing 800 miles between. At the western extremity. Mount 
Abu, famous for its exquisite Jain temples, rises as a 
solitary outlier of the Aravulli Hills, 5650 feet above the 
Bajputana plains, like an island out of tho sea. On thu 
extreme east. Mount Parosnath, sacred also to Jain rites, 
rises to 4400 feet above tho level of the Ganges plain. 
Between these the various ranges of the Vindhyas, the 
Aravulli, Satpiira, &c., from 1500 to over 4000 foot high, 
fonn as it were the northern wall and buttresses which 
support the central table-land. Now piercedf by road and 
railway, they stood in former times as a barrier of moun- 
tain and jungle between Northern and Southern India, and 
fonnful one of the main difficulties in welding the whole 
into an empire. They consist of vast masses of forests, 
ridges, and peaks, broken by cultivated valleys and broad 
higli-lying plains. 

The other two sides of tho elevated southern triangle are 
known ns the Eastern and Western Ghats. These chains 
start southwards from the eastern and western extremities 
of the Vindhyas, and run along the ea.stern and wcsteni 
coasts of India. The name Ghat or Ghaut (from ghat^ a 
landing-place, ford, or pass) was originally applied by the 
natives to tho passes in the outer slopes of the ranges, 
which ran parallel with the two coasts of the southern 
portion of the groat promontory of India inclosing the 
Deccan, and which had to be ascended to reach the high 
interior country from the coast ; but from this tho name 
has been transferred to the ranges or outer edges of tho 
table-land themselves. 

The Western Ghats, about 800 miles in length, clothed 
with magnificent teak forests, form by far the boldest and 
most continuous escarpment of the Deccan plateau, ascend- 
ing abruptly from a low base, generally at a distance of 
al^ut 80 miles from tbo sea. Beginning with a height of 
about 2000 feet immediately south of the Tapti Biver, 
thoir elevation increases southward to 4700 feet, and 
attains a maximum of nearly 7000 feet, with grand and 
rugged outline and precipitous granite peaks in the south; 
there they unite with the group of the Neilgherrles or Blue 
Mountains, which culminate in the peak of Dodabetta, 
8760 feet above the sea. The Kastem Ghats differ from 
tho western in being much lower, in rising at a much 
greater distance from the coast of toe Bay of Bengal, and 
with a gentle slope giving access by wide openings to too 
interior. Their average height is abrat 1500 feet above the 
sea, and the highest point, near Madras, is about 8000. 
Tlio Deccan plateau between these supporting buttresses 
has thus a gradual eastward slope, and is characterized by 
undulating treeless plains, ridges, and isolated flat-topped 
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hills capped with basalt. These rocky heights, called 
droogsj have been used from the earliest times as hill-forts, 
and the British now garrison many of them, while some 
are used as sanitaria. Other large portions of the plateau 
lire covered with jungle, often overgrowing the ruins of 
former towns and temples, but there is no very consider- 
able extent of forest; where cultivated it yields cotton, 
wheat, and oil-seeds in abundance, and the date-palm and 
palmyra are found everywhere. 

Between the Eastern Ghats aud tlie sea, reaching back 
from the Coromandel coast for about 50 miles, lies the 
extensive maritime plain of the Kamatak (Carnatic), a term 
derived from the ancient Hindu kingdom, Knmata, in which 
the Konara language was spoken. This was the theatre 
of the contests between France and Brit^un for supremacy 
in India. The soil of this plain proves abundantly fertile 
when it is watered, but there are few streams, and a supply 
of W'atcr for irrigation has to be stored in reservoirs against 
the dry season. Near the southern end of the Karnahik 
plain there occurs the sharply deiiiied valley of Coimbatore, 
or Gap of Palaghat, tow'ards wliich llie Ijigh mountains on 
either side break very steeply down, and through which a 
railway now runs connecting Madras with Beypiu*. In the 
200 miles between this gap and the soutliern point of the 
peninsula, there is the bigli mountain group of tho Carda- 
moms, clothed with woods which yield an aromatic pun- 
gent spice. They terminate in a bold lieadland a little 
above Cape Comorin. 

Tho inner triangular plateau thus inclosed lies from 
3000 to 3000 feet above the level of the sea, and is ap- 
proached by several famous passes from the level coast 
strip on the western side. The Bhorc Ghat, for example, 
ascends a tremendous ravine about 40 miles south-east of 
Bombay city, to a height of 1798 feet. In ancient times 
it was regarded as the key to the Deccan, and could be 
held by a small baud against any army attempting to 
penetrate from the coast. A celebrated military road was 
constructed by the British up this pass, and practically 
gave the command of the Interior to the then rising port 
of Bombay. A railway line has now been carried up the 
gorge, twisting round the shoulders of mountains, tunnelling 
through intervening crags, and clinging along narrow ledges 
to tlie face of the precipice. At one point the zigssag is so 
sharp as to render a circuitous turn impossible, and the 
trains have to stop and reverse their direction on a levelled 
terrace. The Thall Ghat, to the north-east of Bombay, 
has in like mauncr been scaled lM>th by road and railway. 
Another celebrated pass, further dow'u the coast, connects 
the military centre of Belgaum with tlie little port of Vin- 
gurlo. These landing-stairs from the sea to the interior 
present scenes of rugged grandeur. Tlie trap rocks stand 
out, after ages of denudation, like rircular fortresses Banked 
by round towers, from the muss of hills behind — natural 
fastnesses which in the Marhatla times were rendered 
impregnable by military art. In the south of Bombay the 
passes dimb up from the sea through thick forests, the 
haunt of the tiger and tho mighty bison. 

The physical geography and the political destiny of the 
two sides of the Indian peninsula have been determined by 
the characteristics of the mountain ranges on cither coast. 
On the east the country is comparatively open, and was 
eveiywhere accessible to the spread of civilization. On 
the east, therefore, the ancient dynasties of southern India 
fixed their capitals. Along tho west only a narrow strip 
of lowland intervenes between two barrier ranges and the 
sea-board. The inhabitants of those tracts remained apart 
from the civilization of the eastern coast To tliis day 
one of their ruling races, the Nairs, retain land-tenures 
aud social castoms, such as polyandry, which mark a much 
ruder stage of hamau advancement than Hinduism, and 
which in other parts of India only linger among isolated 
bill tribes. On the other hand the people of the western 


coast enjoy a bountiful rainfall, unknown in the inner 
plateaus and the east. The monsoon dashes its rain-laden 
clouds against tho Western Ghats and pAurs from 100 to 
200 inches of rain upon their maritime slopes from Khan- 
desh down to MalaW. By the time tho monsoon has 
crossed the Western Gliats, it has dropped the greater part 
of its aqueous burden, and central districts, such as Ban- 
galore, obtain only about 35 inebes. The eastern coast 
also receives a monsoon of its own ; but, except in the 
neighbourhood of tlie sea, tho rainfall throughout the 
Madras Presidency is scanty, seldom exceeding 40 inebes 
in the year. The deltas of the three great rivers along 
tho Madras coast form, however, tracts of inexhuustiblc 
fertility ; aud much is done by irrigation to husband and 
utilize both tho local rainfall and the accumulated waters 
which tho rivers bring down. 

Of the ihre^ regions of India, tho first, or the Himalayas, 
lies for the most part beyond the British frontier ; but a 
knowledge of it supplies the key to the history and climatic 
conditions of India. Tho second region, or the river plains 
in the nortli, formed the theatre of the race-movements 
which shaped tho civilization and polltiiuil destinies of the 
whole Indian peninsula. The third region, or the trian- 
gular table-land in the south, has a diaracter quite distinct 
from either of the other two divisions, and a population 
which is now working out a separate development of its 
own. Broadly speaking, the Himalayas are peopled by 
Turanian tribes ; the great river plains of Bengal are still 
tlie homo of tho Aryan race; tlie triangular table-land 
lias formed an arena for a long struggle between that 
gifted race from tho nortli and what is known as the 
Dravidiaii stock in the south. 

JUvers . — ^Thc vast level tract which thus covers North- 
ern India is watered by three distinct river-systems. One 
of these river-systems takes its rise in the hollow trough 
beyond tlie Himalayas on the north, and issues iliroogh 
their western ranges upon the Punjab as the Sutlej and 
Indus. The second of the three river-systems also takes 
its rise beyond the double wall of tho Himalayas, not very 
far from tho sources of the Indus and the Sutlej. It turns, 
however, almost due east instead of west, enters India at 
the eastern extremity of the Himalayas, and becomes the 
Brahmaputra of Assam and Eastern Bengal. These rivers 
collect the drainage of tho northeni slopes of the Himalayas 
and convey it by long and tortnous, almost opposite, routes 
into Indio. Indeed, tlio special featnro of the Himalayas 
is that they send down the rainfall from their northern as 
well 08 from their southern slojies to the Indian plains. 
The third river-system of Northern India receives tho 
drainage of tho southern Himalayan slopes, and eventually 
unites into the mighty stream of the Ganges. In this way 
tho rainfall, alike from the northern and soathem slopes of 
the Himalayas, pours down upon the river plains of India. 

The Indus rises in an unexplored region (lat. 82** N., 
Ion. 81^ £.) on the slopes of the sacred Kiulas Mountain, 
the clysium or Siva*8 paradise of ancient Sanskrit literature. 
It has an elevation of 16,000 feet at its source, a drainage 
basin of 872,700 square miles, and a total length of over 
1800 miles. Shortly after it passes the Cashmere frontier, 
it drops to 14,000 feet, and at Leh is only abont 11,000 
feet above the level of the sea. The xapid stream daslies 
down ravines and wild mountain vidloys, and is subject to 
tremendous floods. Tho Indus bursts through the westeni 
ranges of tho Himalayas by a wonderful gorge near 
Iskardo (or Skardo), in North-western Cashmere, reported 
to be 14,000 feet in sheer depth. Its great feeder, tho 
Sutlej, rises on the southern slopes of tho KaUas Moun- 
tain. It issues from one of the sacred lakes of Manasa- 
rowar, famous in Hindu mythology, and still the resort 
of the Tibetan shepherds. Starting at an elevation of 
15,200 feet, the Sutlej posses south-west across the plain 
of Guge, where it has cut through a vast accumulation of 
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deposits, by a gully 4000 feet deep, between precipices of 
alluvial soil. A^ter traversing this plain, the river pierces 
the Himalayas by a gorge with mountains rising to 20,000 
feet on either side. The Sutlej falls fram 10,000 feet 
above sea>level at Shipki, a Chinese frontier outpost, to 
8000 feet at Kampur, and to about 1000 feet at Bilaspur. 
After entering British territory it receives the waters of 
the Western Punjab, and the united stream falls into 
the Indus near Mithankot, after a course of 000 miles^ 
About 800 miles of the course of the Indus are passed 
among the Himakyas before it enters British territory, and 
it Hows for about 1000 more south-west, through the pro- 
vinces of the Punjab and Sind. In its upper part it is 
fordable in many places during the cold weather ; but it is 
liable to sudden freshets, in one of which Kunjit Singh 
lost a force variously stated at from 1200 tp 7000 horse- 
men while crossing the river. A little way above Attock 
the Indus receives the Cabul River, which brings down the 
waters of Afghanistan. Tlie Indus supplies a precious 
store of water for irrigation works at various points along its 
course, and forms the great highway of tlie Southern Punjab 
and Sind. In its lower course it sends forth distributaries 
across a wide delta, the silt which it carries down help- 
ing to form numerous islands, mud hanks, and shallows. 

The Brahmaputra, like the Sutlej, rises near to the 
sacred lake of Manasarowar. Indeed the Indus, the 
Sutlej, and the Brahmaputra may be said to start from 
the same water-parting. The Brahmaputra, under its 
Tibetan name of Sanpu, flows eastward down the Sanpn 
valley, passing not far to the south of Lhasa, the capital 
of Tibet, and about 800 miles of its course arc spent in 
the hollow trough on the north of the Himalayas. After 
receiving several tributaries from the cunHiies of the 
Gliiuese Empire, the river twists round a lofty eastcni 
range of the Himalayas, and emters British territory under 
the name of the Dihong, near Sadiya in Assam. It pre- 
sently Ft'ccivos two confluents, the Dihong River from the 
north and the Brahmaputra proper from the north-east. The 
united triple stream then takes its well-known appellation of 
tlie Brahmaputra, literally the “ son of Brahma or god.” It 
then rolls down the Assam valley as a vast sheet of water 
broken by numerous islands, and so heavily freighted with silt 
from the Himalayas that the least impediment placed in its 
current causes a deposit, and may give rise to a wide- 
spreading almond-shaped mudbank. Steamers anchoring 
near tlie margin for the night sometimes find their sterns 
aground next morning on an accumulation of silt, caused 
by their own obstruction to the current. After a course 
of 460 miles down the Assam valley, the Brahmaputra 
sweeps round the spurs of the Garo Hills due south towards 
the sea, and for 180 miles rushes across the level plains of 
Eastern Bengal, till its junction with the Ganges at 
Goalanda. From this point the deltas of the two great 
river-systems of the Ganges and the Brahmaputra unite 
into one. But before reaching the sea their combined 
volume has yet to receive, by way of the Cachar valley, the 
drainage of the eastern watershed between Bengal and 
Burma, under the name of the Megna River, itself a 
broad and magnificent sheet of water. Unlike the Ganges 
and the Indus, the Brahmaputra is not used for artificial 
irrigation. But its silt-charged overflow annually replen- 
ishes the land. Indeed, the plains of Eastern Bengal 
watered by the Brahmaputra yield unfailing harvests of 
rice, with exhausting crops of jute, mustard, and oil-seeds, 
fear after year, without any visible deterioration ; and the 
valley of Assam is not loss fertile, although inhabited by a 
less industrious race. 

As the Indus, with its feeder the Sutlej, and the Brah- 
maputra convey to India the drainage from the northern 
slopes of the Himalayas, so the Ganges, with its tribntaxy 
the Jumna, coUeets the rainfall from the sontbem slopes 
of the mountain wall, and ponrs it down upon the plains 


of Bengal. The Ganges tmverses the central part of thoM 
plains, and occupies a more prominent place in the history 
of Indian civilization than either the Indus or the Brahma- 
putra. Its whole course lies to the south of the Hima- 
layas, and for thousands of yeai's it has formed a great 
physical influence in the development of the Indian races. 
The Ganges issues, under the name of the Bhagirathi, from 
an ice-cave at the foot of a Himalayan snow-bod 13,800 
feet above the level of the sea, and after a course of 1567 
miles it falls by a network of estnarics into the Bay of 
Bengal. It represents with its tributaries an enormous 
catchment basin — bounded on the north by a section of 
about 700 miles of the Himalayan ranges, and on the south 
by the Viiidhyan Mountains — embracing 391,100 square 
miles. The maximum discharge of the Mississippi is 

1.200.000 cubic feet of water per second; of the Nile 
at Cairo, only 862,000 cubic feet; and of the Thames at 
Staines, 6600 cubic feet; while at Rajmahal, about 1170 
miles from its source, the Ganges has a high flood discharge of 

1.800.000 cubic feet of water per second, and an ordinary 
discharge of 207,000 cubic feet; longest duration of flood, 
about foi-ty days. One of the many mouths of the Ganges 
is 20 miles broad, with a depth in the dry season of 
30 feet. But for a distance of about 200 miles the sea 
face of Bengal entirely consists of the estuaries of the 
Ganges, intersected by low islands and promontories formed 
out of its silt. 

Of all the gi‘eut rivers on the surface of the globe, none 
can compare in sanctity witli the Ganges, or mother Ganga, 
as it is affectionately called by devout Hindus. And the 
river has indeed well earned the reverence of the people by 
centuries of unfailing work done foi#them. It and its 
tributaries are tlic unfailing water-carriers for tho densely 
peopled provinces of Northern India, and the peasantry 
reverence the bountiful stream which fertilizes their fields 
and distributes their produce. None of the other rivers of 
India comes near to the Ganges in works of beneficence. 
The Brahmaputra and the Indus may have longer streams 
os measured by the geographer, but tho upper sourecs of 
both lio beyond tho great mountain wall in tho unknown 
recesses of the Himalayas. Not one of the rivers of 
Southern India is navigable in the proper sense of the word. 
The Ganges begins to distribute fertility by irrigation as 
soon as it reaches the plains, within 200 miles of its 
soun'o, and at the same time its channel becomes in some 
sort navigable. Thenceforward it rolls majestically down 
to the sea in a bountiful stream, which never becomes a 
merely destructive torrent in the rains, and never dwindles 
away in tho hottest summer. Tapped by canals, it dis- 
tributes millions of cubic feet of water every hour in irriga- 
tion ; but its diminished volume is promptly recruited by 
great tributaries, and the wide area of its catchment basin 
renders its stream inexhaustible in the service of man. 
Embankments are in but few places required to restrain 
its inundations, for the alluvial silt which it spills over its 
banks afifords in most parts a top-dressing of inexhaustible 
fertility. If one crop be drowned by the flood, the peasant 
comforts himself with the thought that his second crop 
will abundantly requite him. 

It may give an idea of tho value of the Ganges and Its 
navigable tributaries when it is said that not fewer than 

800.000 boatmen are occupied in its busy traffic. Lsrge 
sea-going ships ascend it by tho Hoogly mouth to Chondia- 
nngar, abovo Calcutta; steamers of light draught go up 
to Cawnpore, and thence a canal of 850 miles in length 
overcomes the difficulties of navigation upward to Hardwar, 
1800 miles from the sea, where the river issues from the 
sub-Himalayan ranges. Its great tributaiy, the Jumna, is 
navigable up to tho ancient city of Delhi, and, by canals 
which it supplies, for 200 miles beyond that point. The 
fluctuations and changes, both in its channels and in the 
size of these at diflerent times of the year, are very great ; 
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at Benares, for example, the depth of the Ganges varies 
between B6 and 78 feet, and its bi*eadth in like proportion; 
the rising be^ns in the end of May, and is at its height in 
September. In July all lower Bengal near the rivers is 
inundated, so that the villages protected by embankments 
appear like islets in the wide expanse of waters dotted 
with craft of every sort. 

These great northern rivers are supplied by both the 
melting snows of the Himalayas and by the rains carried 
to the mountain face by the south-west monsoon during 
the summer half of the year. Thus from the melting snows 
they begin to rise early in spring, and their depth is kept 
up by the succeeding rmns. The rivers whicli rise on the 
highlands of the southern or peninsular portion of India 
are, however, dependent on the monsoon rains alone, and 
llius show greater but less enduring fluctuations of level 
during the year. The two rivers which drain westward 
<0 the Gulf of Cambay, between the Malwa plateau niul 
the northern edge of the Deccan, aroithe Nerbudda and the 
Tapti ; the former, rising in the highest land of Central 
India, has a westerly course of 750 miles, flowing with 
rapidity over basalt rocks whicli at intervals bar its passage, 
forming deep pools and waterfalls. It is thus of no con- 
siderable value for navigation, and when it is swollen by 
the monsoon rains its current descends with devastating 
velocity, carrying with it uprooted tree trunks and other 
debris. The Tapti, separated from the former by the 
Satpura range, has a similarly rocky bed and rapid fall, 
and is likewise subject to sudden and tremendous floods, 
after which it subsides into a incTO chain of pools. 

Tho eastern drainage of southern India to the Gulf of 
Bengal has more important streams. Nearest of these to 
the Ganges is tho Mahaiiadi (Mahanuddy), drawing its 
tributaries from the heights of Central India, navigable by 
boats for nearly 400 miles during the greater part of the 
year, but notorious for its destructive floods. It passes 
the line of the Eastern Ghats by a fine gorge 40 miles in 
length, and thence flows quiet and deep to spread itself 
ont in tho wide delta by which it emerges into the gulf. 

Next southward is tho Godavari, the greatest river of 
the Deccan, rising at Nasik on the eastern slope of the 
Western Ghats, not veiy far from Bombay, and flowing 
oast for 000 miles. Beaching the lino of the Eastern 
Ghats, it is imprisoned for some 20 miles in a gorge, the 
scenery of which has been justly compared with tliat of 
the Rhine ; here it flows in a narrow deep channel with a 
current that sometimes lashes itself into boiling whirlpools. 
Escaping from this, the water spreads over tho plain, and 
is dotted with islands, many of which are ornamented by 
Hindu temples. Finally, it forms one great stream between 
flat and highly cultivated banks, from wdiich a network of 
irrigating and navigable canals is drawn olT, before breaking 
into the numerous channels of the largo delta that it has 
pushed ont into tho sea. 

Like the Godavari, tho river Krishna or Kistna, rises 
in the inward slope of the Western Glints, and descends 
the eastern edge of the plateau by a deep channel to 
reach tho alln^ plains of the Coromandel coast. Its 
course of 800 miles affords scarcely any navigation, but 
some of its tributaries, passing through flue leak forests, 
arc utilized for rafting down tlie timber. The Panor, Palar, 
and tho Kaveri or Cauvery are tlie other considerable 
rivers of this slope. The last-named has its head stream 
in the highest part of tho Western Ghats north of the Neil- 
gherri Hills, and descends from the table-land to the eastern 
plain by two great falls, the upper 370, the lower 460 feet, 
in the midst of magnifleent scenery. In tlie plain it is 
navigable for small craft during the rainy season, and 
is peculiarly Adapted for irrigation. Its great delta, in- 
closed by two main branches, called the Coleroon (the 
larger) and tho Kaveri or Cauveiy, extends along the coast 
opposite the northern extremity of Ceylon for 80 miles. 


Climate . — In such a vast region, stretching across 
30 degrees of latitude, in Ceylon approaching to within 
6 degrees of the equator, in Cashmere im|im^ng upon the 
Pamir, and in Nepal rising to tho highest summits on the 
globe, there is necessarily wide diversity. The general 
featuras of Indian climate are mainly determined hj five 
conditions — latitude, the northern highlands, the elevation 
of the Deccan plateau, the neighbourhood of the western 
desert, and proximity to the Indian Ocean. Tho latitude 
produces tropical heats, tempered on the Bouthern plateau 
by the general elevation of the land, intensified on the 
northern plains by tho Himalayas, which refract tho verti- 
cal summer solar rays, and in winter intercept the cold 
atmosplieric currents from tho bleak central Asiatic table- 
lands. The great desert intervening between the upper basin 
of the Ganges and the lower basin of the Indus helps to 
cause the hotldasts to blow over the north-west provinces. 
Tho Indian Ocean, surrounding tho peninsula on two sides, 
supplies a superabundance of moisture during the prevaletic<* 
of the southern monsoons. None of the Ghats or soutlierii 
highlands are sufiicicntly elevated to arrest any large por- 
tion of the rain-bearing clouds, which at this time roll uj) 
continuously from the Hccthing surface of tho surrounding 
seas, sweeping over the Deccan platcan, penetrating far 
northwards through the head of the Bay of Bengal, and 
precipitating all their remaining hnmidity on the southern 
slopes of the Himalayas. From these conditions it results 
that while great heats prevail generally, the provinces 
south of tho iSaipnra range arc, on the whole, cooler than 
the Indus and Ganges basins, and that a considerable quan- 
tity of moisture is everywhere pretty evenly distributed. 

The climate generally is distinguished by three well- 
marked seasons — tlie cool, tho hot, and the rainy — whieli 
divide the year. The cool season extends from October 
till towards tho close of February; the dry, hot season 
follows, and continuc‘s till the beginning of June, long 
before which time tho great punkah fan must bo set agoing 
in every house ; thc> rainy season succeeds, and lasts with 
occasional intermissions till October. Bat daring the cool 
period the heat is still gn'at by day, though slight frosts 
occur in the elevated districts for an hour or two before 
sunrise, and a thin icc is formed. The greatest heat pre- 
vails on the lowlands of the Goromandel and Malabar coasts, 
and through tlie north-western sandy region. At Bombay 
the mean annual temperature is 84°, at Madras 83°, at 
Calcutta 77°, and at Delhi 72°, the extremes at Calcutta 
being 100° to 120°, Tho monsoon winds ar« the peculiar 
features of the climate, but are common to tho neighbour- 
ing regions from Africa to the Malay peninsula. They 
blow periodically from the south-west and north-cast, 
maintain the same direction for neoily half the year, and 
regularly succeed each other. The south-west monsoon 
commences about tho middle of April and continues till 
September. It brings on the great nuny season to tho 
Malabar coast and the Ganges plain, owing to the masses 
of vapour blown up from the ocean being arrested by the 
Western Ghats and the Himalaya Mountains, The showers 
descend in deluges, and commence with violent thunder- 
storms. The north-east monsoon follows with loss decided 
featui-es, and brings a rainy season to the Coromandel 
coast, usually lasting about two months. The change in 
the direction of the monsoon takes place at tho equinoxes, 
and is attended with hurricanes and thunderstorms occa- 
sionally in May ; but more frequently, towards the begin- 
ing of November, the rotatory hurricanes known as cydoncs 
originate in the south-east part of tlie Bay of Bengal, and 
gyrating up north-west towards its narrow head, desolate 
tiie land for miles into the interior. They are followed by 
storm-waves which sweep along the coasts and islands, 
inundating the low-lying shores and destroying vast num- 
bers of the inhabitants. In one such cyclone, on 81st 
October, 1876, more than 215,000 persons perished. 
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Two great periods, a wet and a dry, dividing the year in | 
■nlmost all parts of India, the storage of water for irrigation 
and against tli^ di 7 season becomes of vital importance 
to the agiicnlture and to the subsistence of its inhabit- 
.ants. Hence the multitude of irrigation canals and reser- 
voirs (tanks formed by bunds or dams) which have been 
constructed over tlie whole land. The quantity of rain 
received by different parts of the country is various and ! 
iluctuating. Thus, on the Malabar coast, tlie wall of the 
Western Ghats, rearing itself up in opposition to the direc- i 
tion of the south-west monsoon, is deluged with a rainfall 
c^cceeding that of any other part of the oarth*s surface, and ; 
amounting frequently to AbO inches in the year; while the j 
•cast coast receives hardly any from this direction, and at i 
times its expected supplies fail altogether, the immediate 
result being a famine from the cxirrcsponding failure of the 
crops. I'ho great Indian desert is almost rainless. 

The maintenance of healtli on the part of Europeans 
depends more on their habits and mode of life than on 
tlic peculiarities of the climate itself. Travellers in India 
naturally chooFe the cool and delightful season, and are 
•ehaiTned; but if by unforeseen circumstances detained 
longer, the illusion is dispelled. Mr. Wilson, sent to India 
after tho mutiny to adjust the disorganized iiiianccs, de- 
•clarcd, after a brief eold-wcather trip tlmmgli the North- 
west Provinces, Hint India was the finest country ho had 
-ever seen. Returning, however, to Calcutta as the hot 
wentliur set in, he soon fell ill and died in the ensuing 
rainy season, stating shortly before his death that the 
Indian climate was the most detest^iblc on the face of the 
globe. It is impossible for Europeans to live in the simple 
mamuir of Hindus, as some missionaries, with laudable 
desire to avoid what seemed to be undue indulgence, have 
found to their cost; but with temperance and fair pre- 
cautions our countrymen stand the climate well, ns a lung 
roll of splendid service there amply testifies. 

Vegetable Productions and Agriculture — Tho ex- 
tremely varied products of India aro troiiical and sub- 
tropical, according to latitude and elevation ; and the native 
population exhibit great knowledge and skill in availing 
themselves of the varying conditions of moisture, soil, and 
temperature. Rice is the staple food in Lower Bengal, 
whc*r« the crop ripens in tho three snmmcr months ; hero 
also wheat is largely grown in winter, tho reaping taking 
pluc;e in spring ; but it is only on such rich lands that the 
temperate and ti'Opical crops are raised in the same year 
on the same gi'ound. It is only hero and in a few other 
southern districts that rice is largely grown or forms the 
staple food of the people. Tlio numbers who subsist on 
millet or wheat far exceed tho rice-consuming population. 
Of the two former grains several varieties ai*e cultivated. 
Maize is gi’own in small quantity over the whole country, 
bnt not as a corn crop ; the grains are eaten after roasting. 
E’ttlscs in great variety are cultivated, os are also yams, 
eweet potatoes, onions, garlic, &c. Indigo, cotton, and 
opiom are very valuable crops; cotton is most largely 
grown in the Deccan, tlie rich soil from the decomposed 
rmp rock being very suitable for it. Flax, hemp, jute, and 
other fibrous products, tallow, and coir from the cocoa- 
iint, may be raised in almost any amount. Indigo is a 
most important crop, Lower Bengal yielding tlie largest 
•quantities. The provinces of Behar, Benares, and Malwii 
supply the government with vast quantities of opium from 
})lantation8 of the poppy, at fixed rates. Tho sugar-cane 
is largely grown, but more as un article of food than for 
the manufactnro of sugar. Pepper and cardamoms are 
important products of the Malabar coast and some other 
tracts. Tobacco, oil-seeds, ginger, saffron, turmeric, and 
other dyes, coriander, anise, cocoa, areca and other palms, 
teak-wood, considered equal, if not superior, to oi^, and 
very abundant in the Western Ghats ; benzoin, camphor, 
«arsaparil]a, tho banyan-tree, sandal-woud, bamboo, the 


splendid deodar pine, and n groat variety of fine forest 
trees, ore tho other principal products of the vegetable 
kingdom. The Central and the Southern European fruits 
aro of inferior quality in India ; but the mango, the finest 
of Eastern fniits, tamarind, })ine-apple, pomegi-anate, pisong 
or plantain, date, grape, citron, and almond are largely 
grown, and of fine quality. At experimental gardens, 
established in several places, natives aro instructed in the 
art of horticnltura. Tho tea plant, and persons skilled in 
its cultivation, were some years ago brought from Chinn 
in order to form new plantations and improve the old in 
Kumaon and otlier parts of the lower ranges of the Hima- 
layas. The experiment has been attended with complete 
snccesB, and the result is an annually growing export of 
tea, not so much, however, from tho upper districts of 
India as from Assam in the north-east, where hundreds of 
planters have settled, and whence there is easy water-way 
to Calcutta. 

Thu cultivation of the soil forms the occupation of the 
Indian people In a sense which it is didicult to realize in 
England. As tlio land tux forms tho mainstay of the 
imperial revenue, so the rgot or cultivator constitutes the 
unit of the social system. The village community contains 
many membiTS besides the cultivators, .but they all exist for 
ills benefit, and all are maintained from the produce of the 
village holds. Even in considerable towns the traders and 
handicraftsmen almost always possess plots of land of their 
own, on which liiuy raise sufficient grain to supply their 
fatiiilies with food. The famine commissioners estimated 
that 90 per cent, of the rural population lived more or less 
by Uic tillage of the soil. India is, therefore, almost ex- 
clusively a ctnintry of peasant farmers. Even tho so-called 
towns Ai*c merely groups of villages, in the midst of which 
the ploughman drives his cuttle a-field and all the opera- 
tions of agriculture go on. Indeed, the term municipality, 
whieli in Europe is only applied to towns, means quite as 
often in India a collection uf rural homesteads for the pur- 
poses of )ucal government. 

The increase in the population has, however, developed 
a largo landless class. The cultivated area no longer 
suffices to allow a plot of land for each peasant, and 
multitudes now find tlienisulves ousted from the soil. 
They corn a poor livelihood ns day labourers, and accord- 
ing to the census comprise one-eighth of the entire popu- 
lation. There is still enough land in India for the whole 
people, but the Indian peasant clings to his native district 
however overcrowded. Migration or emigration has hitlierto 
worked on too small a scale to afford a solution of the difli- 
culty. The cultivating classes have meanwhile Lad to fall 
back on inferior soils in order to support tlieir growing 
numbers. They get a smaller average yield for their 
labours from such lands. Of this smaller return they have 
to pay a larger proportion to tho landlords) by the opera- 
tion of the economic law of rent. The result is that in 
some of tiie more thickly populated parts there is an 
agrarian w^ar with landlords, and every conceivable device 
is resorted to in tlio courts in resisting any increase of 
rent. In many instances the landlords continue the 
tenants at their present rent rather than face the endless 
and often ruinous litigation an increase would involve. 

Agriculture is carried on in tho different provinces with 
an infinite variety of detail. Everywhere the same per- 
petual assiduity is found, hut the inherited experience of 
generations has taught tho cultivators to adapt their simple 
methods to differing circumstances. The deltaic swamps 
of Bengal and Burma, the dry uplands of the Kamatak. 
the hlack-soil plains of the Deccan, the strong clays of 
the Punjab, the desert sand of Sind or Rajputana, require 
their separate modes of agriculture. In each case the 
Indian peasant has learned, without scientific instruction, 
to grow the crops best suited to the soil. His light plough, 
which he may be seen carrying a-fxeld on his shoulders^ 
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makes but superficial scratches; but what the furrows 
lack in depth they gain by repetition, and in the end 
pulverize eveiy particle of mould. Where irrigation is 
necessary native ingenuity has devised the means. The 
inundation chanoels in Sind, the wells in the Punjab and 
the Deccan, tlie tanks in the Kamatak, the terraces cut or. 
every hillside, water at the present day a far larger area 
than is commanded by government canals. 

Cotton still holds the first place among agricultural 
products grown for export. The present importance of 
the crop dates from the stoppage of American supplies 
during the civil war. From an annual export of £8,000,000 
sterling it increased by leaps to £37,000,000 in 1866. 
The sliort Indian staple, known in Liverpool as Surat, 
could not, however, contend with the American supply 
when the latter was resumed, and export soon fell to less 
than £8,000,000. 

Jute ranks next to cotton as a fibre crop. The extension 
of its cultivation has been equally rapid, but it is more 
limited in its area, being praetically confined to Northern 
and Eastern Bengal. The cultivation is very profitable, 
and the demand for jute in Europe hiis contributed more 
than any administrative measure to raise the standard of 
comfort tliroughout Eastern Bengal. 

Indigo is one of the oldest, and, until the introduction 
of tea-planting, it ranked as ilie most important of the 
Indian staples grown by European capital. In Bengal 
proper its cultivation has greatly declined since the early 
years of this century, and of late years its place Las been, 
to a considerable extent, taken by tlio new aniline and other 
chemical dyes. 

The opium of commerce is grown and manufactured in 
two special tracts: (1) the valley of the Ganges round 
Patna and Benares ; and (2) a fertile table-land in Central 
India, corresponding to the old kingdom of Malwa, for the 
most part still under the rule of native chiefs, among whom 
Sindhiu and Holkar rank first. In Malwa the cultivation 
of the poppy is free, and tlie duty is levied as the opium 
passes through the Presidency of Bombay; in Bengal the 
cultivation is a government monopoly. Opium is al8<i 
grown for local consumption throughout Bajputuna, and 
to a very limited extent in the Punjab and the Central 
Provinces. Throughout the rest of India it is absolutely 
prohibited. As will be seen under Finance^ it forms one 
of the most lucrative sources of Indian revenue. 

The cultivation of cofiee is confined to Southern India, 
although attempts have been made to introduce the plant 
both into British Burma and into the Bengal district of 
Chittagong. The coffee tract may he roughly defined as a 
section of the landward slope of the Western Ghats, ex- 
tending from Kanara in the nortli to Travancore in the 
extreme south. This tract includes almost the whole of 
Coorg, the districts of Eadur and Ilassun in Mysore, and 
the Neilgbcrri Hills. Unlike tea, coffee was not introduced 
into India by European enterprise, and even to the present 
day its cultivation is largely conducted by native proprietors. 

The growing of tea has of late years been carried on with 
such success that India bids fair to be a formidable com- 
petitor with China in the production of this favourite 
beverage. The tea plant (7''Aea viridii) grows wild in 
Assam, which has therefore been considered to be its real 
home, and that it was from this province introduced, at 
some prehistoric date, into China, as neither in the latter 
countiy nor in Japan is the wild shrub known. The dis- 
covery in Assam was made soon after the conquest of the 
province from the Burmese in 1826, and in 1834 a move- 
ment was begun with a view to introducing tea-culture 
into India. Much failure and discouragement attended 
the first beginnings, and it was not until 1860 that the 
export reached 1,000,000 lbs. By 1870 this had risen to 
14,000,000, and in 1884 it rcacbed 65,000,000 lbs., valued 
at nearly £4,000,000. By far the larger portion is the 


produce of Assam, Bengal comes next, and then, in smaller 
quantities, the North-west Provinces, the Punjab, and 
Madras. * 

Cinchona cultivation dates from 1860, wlioii Peruvian 
bark trees were introduced in order to secure a supply of 
qiunino independent of South America. The experiment 
in arboriculture was not only successfully conducted, but 
proved remunerative in a pecuniary sense. A cheap febri- 
fuge has l>oen provided for the fever-stricken population of 
tlie Indian plains, while the surplus bark sold in Europe 
more than repays inteiest upon the capital expended. 

To anyone who may regard India as a countiy of super- 
abundant population and periodic famines, it may sound 
strangely to cite our groat possession as among the future 
sources of our own food supply. As a mattei of fact, how- 
ever, India has for some years been sending us supplies, 
in varying quantity, of very excellent wheat. The export 
in 1883 rose to nearly 20,000,000 ewts., chiefly from tlio 
rich doaha of the Punjab— a region renowned for its fer- 
tility whenever the inhabitonts have beeu left in peace, and 
which includes the very ground traversed by Alexander 
the Great, and subsequently by Tamerlane, Mahmoud of 
Ghazni, and other Asiatic conquerors. There are 21,00(^ 
miles of splendid roads in tlio Punjab, good railway facilities, 
and tlie province is more than 1000 miles nearer England 
than Australia. The necessary agricultuml labour, more- 
over, so difficult to obtain at the antipodes, is there abun- 
dant, and needs but proper organization to very greatly 
multiply the output of food-staffs which would be very 
welcome in the markets of the United Kingdom. 

Minerals ^ — India was described some 300 years ».<,*. as- 
having numerous underground veins of all sorts of metals, 
for it contaius much gold and silver, and copper and iron 
in no small quantity, and even tin and other metals which 
are employed in making articles of use and ornament as 
well as the implements and accoutrements of war,” And 
for centuries after the Christian era began India w^as 
invested with a halo of romance ; it was a fanciful, almost 
a fabulous India, and this chiefly in relation to its posses- 
sion of gold and gems. The reputation, however, waa 
founded not so mnch upon the treasures of its own mines 
as upon the accumulations of its princes, who have ever 
been renowned, beyond all Oriental rulers, for a love of 
gorgeous display. The precious metal has probably never 
been found here to such an extent as in California or Aus- 
tralia, but the supply was doubtless more plentiful than 
now. It is still found in a state of minute diffusion in 
many alluvial soils, and in the sands of many rivers ; and 
some richly auriferous reefs of quartz rock are worked. 
Precious stones of great value and beauty arc occasionally 
found, but not to any prolific extent. A few diamonds arc- 
found at Pnnnah, in Bundelkhand, but scarcely iti paying 
quantity. Golconda, the far-famed home of the Koh-i-noor, 
the Regent, and other wondrous gems, was only a diamond- 
cutting town, the precious stones being found in a neigh- 
bouring district of Hyderabad, long since exhausted. All 
over the country the hills teem wiUi iron, and in purity of 
ore and antiquity of working the deposits of India probably 
rank first in the world. Iron was formerly manufactured 
here on an immense scale, and the skill displayed in its 
workmanship has been, and will always be, a subject of 
marvel. A very few years ago no foundry in Europe could 
have produced such a mass of wrought iron as the famous 
iron pillar at the Kutah, near Delhi, and, according to the 
analysis of Dr. Percy, it consists of pure malleable iron 
without alloy. Mr. Fergusson, from the inscription on it, 
places its date about a.d. 400, and, though exposed to the- 
atmosphere for thus nearly fiheen contnries, it shows no 
sign of rust, and still stands a monument to the skiD 
and art of the Indian ironworker. There was a time, and 
that not very remote, when the Indian steel was in con- 
siderable demand even by cutlers in England. The famous 
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* Damascns blades bad for ages attained a reputation for 
flexibility, strength, and beauty before it was known that 
the material from which they were made was produced in 
an obscnre Indian village, and that traders from Persia 
found that it paid them to travel for the raw material 
from Ispahan to Nimial in Hyderabad. It is not long 
since Indian pig-iron brought large prices in England for 
steel manufacture, and a large quantity of this ]ng was 
used in the construction of the Britannia tubular and Menai 
bridges. The native method of manufacture, however, 
required an extravagant use of charcoal, so much so that 
government was compollod to interfere with the wholesale 
destruction of forests which its supply involved. Beduced 
to the use of a coal not always either accessible or suitable 
for the purjiose, it became cheaper to use imported iron, 
and the native iron prodnetion has nearly died out. So 
far as the actual resources of the country iu‘o conceiuod, 
were India to be wholly isolated, as she once practically 
was, from the rest of the world, there can be no doubt 
tliat she would be able, from within her own boundaries, 
to supply very nearly all the requirements, so far as the 
mineral world is concerned, of aliiglily-civilixed community ; 
but there is also no doubt that the consumer would have 
to pay fur his requirements more than he dues at the 
present day. j 

('ual is obtained in numerous localities, chiefly at Bani- , 
gnnj, about 126 miles inland from Calcutta, and the Chiuida 
district, near Nugpur. Its production has gone hand in 
hand with railway extension, and if the quality were good 
enough would doubtless be turned out to avoid importing. It 
has, however, the great drawback of a low proportion of fixed 
carbon and an excessive proportion of ash, whicli amounts 
to about 20 per cent., as against 3 to G per cent, in English 
coal. The demand is constant and increases with every fresh 
mile of railway and every new factory; but as the best 
Indian coals can only do from one-half to two-thirds the 
work pei-formed by the same amount of English coal, the 
latter will always be in demand. The native output is 
about 1,000,000 tons per annum. 

Salt is the mineral production which, of all others, is 
the most important to the Indian revenue, the annual gross 
amount received as tax on this commodity amounting to 
about £7,000,000 sterling. The import trade in salt is 
still very considerable, though the native sources are many, 
and their supply practically inexhaustible. Bengal and 
Assam, for instance, get nearly the wdiole of the salt which 
they require for a population of 70,000,000 by sea from 
England — a strange freak of commerce, considering the 
unlimited supply of salt to be had in Central and North- 
ern India, whence there is direct railway communication 
to Bengal. Tho whole of Southern India, including the 
Madras and Bombay Presidencies, get their salt from the 
sea on their coasts. Northern India is supplied either by 
tho Punjab, which possosses salt mines of immense extent, 
or from Bajputana, in which are many lakes and springs 
producing excellent salt, and of which the Sombliar Lake 
is the best known. It is a shallow lake about 20 miles long by 
an average^of 6 In breadth, the greatest depth at the end of 
the rainy season not being over 3 feet. Its drainage area is 
2200 square miles. The specific gravity of the lake water 
is from 1*03 during rmns to 1*15 and 1*20 during the dry 
season, when salt logins to be deposited. As to source 
of this supply, it seems not improbable that underneath the 
widespread sandhills which surround the lake there are 
bods of salt, the result of some former marine deposit. 
The output from this lake is upwards of 120,000 tons 
annually. 

CanaU and Irrigation , — ^The periodical character of the 
water supply renders artificial moans of storing and con- 
veying it absolutely necessary in many parts of India. 
The rains must be caught and stored against the lengthened 
season of dry weather, possibly of drought; while tho 


swollen volume of the rivers must be drawn ofT at the time 
of flood, for what is a torrent then will be almost a diy 
channel later on. Some very fine canals were constrncted 
by the old Hindu and Mogul rulers, but their irrigation 
system never assumed such magnificent proportions as at 
the present day. The chief scenes of these operations are 
tho country between tho Jumna and the Ganges, several 
parts of the Punjab, and the deltas of tho Mohanadi, the 
Godavari, tho Kistna, and the Kavori on the east coasts 
and the delta of tho Indus on tho north-west coast. In 
no part of India has irrigation been conducted with greater 
perseverance and success than in the Indus Valley. The 
entire province of Sind, and hardly less the lower districts 
of tho Punjab are absolutely dependent upon the floods of 
the Indus. The average rainfall iu Sind is barely 10 inches 
in tlie year, the soil is a thirsty sand, and, above all, the 
river does not run in confined banks, but wanders at its 
will over a wide valley. Speaking generally, no crop can 
be grow'n in Sind except under irrigation, and therefore the 
totd cultivated area of 8,000,000 acres may be regarded 
as entirely dependent upon artificial water supply. Tho 
supply is derived from tho river by two main classes of 
canals — (1) inundation channels, which only fill when tho 
Indus is iu Hood ; and (2) perennial channels, which carry 
ofT water by means of dams at all seasons of the year. 

Many of tlie main canals of India have been constructed 
with the double purpose of a cheap water caiTiago as well as 
"or irrigation, and answer the two cuds iu a very admirable 
iiamicr. Canals in England afford no idea of such con- 
structions in India. Canals there mean perfect navigable 
channels of from 20 to 60 yards broad, with locks 20 feet 
)y 120 feet or 150 feet long, made to fill and empty in 
one niinute, fitted for steamers of 200 or 300 tons, and of 
any speed. The works afford cheap means of travel and 
of goods transit, wliich is of inestimable value to a popula- 
tion BO poor ns tliat of India. It is this indeed which gives 
the great value to irrigation itself, by opening very distant 
markets at an almost nominal cost of carriage ; thus greatly 
increasing the value of every article produced, as the irriga- 
tion increases the quantity. 

Zoology . — The forests, with the jungle of the plains, 
are still tenanted by vast numbers of wild animals, birds, 
and especially reptiles. So destructive are many of those 
that about 20,000 human beings and 50,000 head of cattle 
arc yearly destroyed by wild beasts and venomous snakes. 
Man suffers mostly from the cobra and other reptiles, 
while tho herds oi'e ravaged chiefiy by the tiger, panther^ 
and other large beasts of prey. India is probably the 
indigenous home of the tiger, which is found in every part 
of the country, and which, in the Boyal Bengal species^ 
attains his highest development. He preys chiefiy on deer, 
fiocks, and herds, but will sometimes turn upon man, and 
once he has tasted human flesh prefers it to any other. 
The “man-eater,” as ho is then called, is one of the greatest 
scourges of tho villages lying on the skirt of the jungle. 
Bewards are offered by the authorities to secure the 
destruction of these animals. 

Scarcely less formidable is the gray panther, or rather 
leopard, which also occasionally becomes a maii-eater. 
But the cheetah, a somewhat smaller tawny-coloured species, 
is kept by native princes and trained for hunting. He ia 
conveyed blindfold in a cart to within a short distance 
of a herd of deer when the hood is suddenly removed. 
In a fow wonderful bounds bo has seized the quarry, or, 
missing it, abandons the pursuit, having spent all hia 
energy on a single effort. 

Other large wild animals are the bear and wild boar, 
very generally the rhinoceros, chiefly in the woods at the 
foot of the Eastern Himalayas, the bison, gayal (Bidoo 
frontalis) in the Ghats and North Assam hills; the lion, 
in some parts maneless, is rarely found beyond Bajputana 
and Guzerut; the elephant, still met in large herds in 
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Nepal, tlie hilly dititricts of Eastern Bonsai, the Neilyherrios, ’ 
And some other parts ; two species of the alligator, the ! 
Jiiirmless sharp-nosed and the dangerous “ snub-nosed, " | 
frequenting not only most of the large rivers, but many of i 
the numerous tanks scattered over the country. Deer and ; 
luitelopes abound in immense variety, while the ibex, ovis | 
Ammon, and fine fiocce-bearing goat and sheep are numer- j 
•ous, especially in the Western Himalayas. Many poisonous 
serpents are found ; of these the most dangerous ore tlie 
cobra di capello, or black-hooded snake, found chiefly in 
Malabar ; the cobra manilla, the sand-snake, and snake of 
the Ghats. Of the non-poisonous snakes the python, of 
the Boa family, is the most formidable, growing to the 
length of do feet ; it kills by constriction, rapidly twisting 
itself round the body of its victim. It extends through 
Burma into the Islands of Malayasia. Of the Ghclonia 
the most remarkable is the huge tortoise. The birds are 
extremely numerous and of splendid plumage. India is 
the native country of the peacock, as Colchis of the j)heaK- 
nnt. Another peculiar and singular bird is the grossbeak, 
which forms a nest pendent from a branch or twig so 
slender that nf) snake could reach its extremity. Other 
jiotable species are the pelican, fiamiugo, tailor-bird, bulbul, 
4idjutaut, many vultures, eagles, the ibis, parrots, pigeons, 
the jungic-fowl, &c. Insect life is fully developed in 
inyriads of mosquitoes, locusts, huge beetles and spiders, 
termites and other ants, centipedes, bees, wasps, .‘ind 
•hulterflies, the fii’ofly, and countless other species. 

As a rule the domestic animals, like many of the culti- 


vated plants, are inferior to those of most other countries. 
The sheep, oxen, camels, and especially tlie horses, are 
generally of indiflerent stock, although soifie hardy breeds 
of ponies occur in tlie Himalayas, and the camel of 
Bikaiiir in Kajputana is noted for its groat size, strength, 
and swiftness. Largo herds of oxen, camels, sheep, and 
goats occur chiefiy in the Punjab and Bajputana, but 
India is on the whole more an agricultural than a grazing 
land, llencc, although there are a vast number of wild 
tribes in the more inaccessible hilly districts, there are, 
strictly speaking, no pastoral nomads, except, perhaps, tho 
Ladakhi Champas and a few others of Mongolian stock, 
who according to the seasons migrate between the southern 
and Tibetan slopes of the inner Himalayas in search of a 
scanty pasturage for their flocks. 

Arta and Populatioii , — Religious prejudices and tlie 
peculiar mode of life of tho natives of India interposed 
serious obstacles through many years tq the taking of an 
accurate census of India. The firat time these were suc- 
cessfully overcome and a complete census obtained was 
during the years 1872 to 187 (J, when the actual popula- 
tion was found to be 23i),3!)6,4h8, or at least 40,000,000 
more than tho estimate previously formed, in the singular 
proportion of 1 00 males to 94 females, there then being 
3,300,000 more males than females, or nearly 6 per cent. 
Tho census of 1881 considerably increased this proportion, 
the actual number of males in excess of females being 
(5,033,143. Th(‘ total ai’ca and population, according to 
the returns of 1881, arc as follows: — 


ATIEA AN1> rOPULATION IN 1881. 


rroHideiicios and l*rovlnccs under the 
Administration of 

A rea in 
Square Miles. 

Males. 

PopiilaiiOM. 

Females. 


The Governor-General of India — 

Ajmere and Mliairwara, 

2,711 

218,844 

211,878 

460,722 

Bcrar, 

17,711 

1,880,492 

1,292,181 

2,672,673 

Co<»rg, 

1,583 

100,439 

77,863 

178,302 

Andaman Islands (Port Blair), . . 

880 

12,640 

1,988 

14,628 

Governors — 

Madras, 

139,900 

16,278,233 

15,690,271 

30,868,601 

Bombay (including Sind and Aden), . 

124,134 

8,620,453 

7,968,821 

16,489,274 

Licntenaiit-Governors— 

Bengal, 

ISO, 688 

33,174,651 

33,516,805 

66,691,466 

North-west Provinces and Oudh, . . 

106,111 

22,912,66fi 

10,210,063 

21,196,313 

44,107,869 

Punjab, 

106,632 

8,640,384 

18,860,437 

Chief Commissioners — 

Assam, 

46,341 

2,603,703 

2,877,723 

4,881,426 

British Burma, 

87,220 

1,991,005 

1,745,766 

8,786,771 

Central Provinces, 

81,446 

4,969,436 

4,879,366 

9,838,791 

Total, British Tenitoiy, . 

868,256 

101,292,604 

97,498,849 

198,790,863 

Native States — 

Baroda, .... 

8,670 

1,189,512 

1,045,493 

2,185,005 

Central India Agency, 

76,079 

4,882,828 

4,879,084 

9,261,907 

Hyderabad, .... 

81,807 

6,002,137 

4,843,467 

0,846,694 

Mysore, 

24,723 

2,086,842 

2,100,846 

4,186,188 

Kajputana Agency, . 

129,760 

5,544,665 

4,723,727 

10,268,892 

Bengal, 

36.634 

1,460,940 

1,894,466 

2,846,406 

North-west Provinces, 

6,126 

884,699 

867,051 

741,760 

Punjab, 

36,817 

2,112,808 

1,749,880 

8,861,688 

Central Provinces, 

28,884 

867,687 

842,038 

1,709,720 

Aladros, 

9,192 

1,641,769 

1,661,304 

8,808,568 

Bombay, . , • . 

73,768 

3,572,856 

8,868,894 

6,941,249 

Total Native States, 

609,284 

28,684,722 

26,466,784 

66,160,466 

Grand Total, India, 

1,877,640 

129,977,226 

128,964,088 

268,941,809 
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This gigantic population, occupying 714,759 towns and 
villages, in which are comprised 48,540,438 houses, is 
considerably than double the number of all the races 
and nations which bowed to the sway of imperial Borne. 
Perhaps a better idea may be formed of the vastness 
(if our Indian Empire by comparing it in population with 
some of the greatest western kingdoms. The province of 
Bombay is equal, both in population and wealth, to a first- 
class European state. The province of Madras has an area 
and population far larger than Italy. The whole German 
Empire and England and Wales togother would not equal 
Bengal in population. The North-west Provinces contain 
about 2,000,000 more men than France. Oudh has a 
))opulation equal to that of Belgium, Holland, and Den- 
mark united ; while the Punjab, the poorest Indian pro- 
vince, is more populous than Spain, has a larger rovoiiuG, 
and, it need scarcely be added, an infinitely more regular 
administration. As regards cities, Calcutta, with Its 
ts00,000 inhabitants, is second only to London in the 
wliolc British Empire. Bombay, the third largest city, 
lias 130,000 more than Liverpool; and Madras is con- 
eiderably more populous than either Dublin, Manchester, 
or Birininghum. Lucknow has 70,000 more people than 
Edinburgh ; while there are fourteen cities with consider- 
ably over 100,000 inhabitants, and twenty-eight others 
having each a population of more than 50,000. Each of 
the provinces and every native-governed state of import- 
ance is described in a separate article. 

Itevenue^ Expenditure^ and iMbt . — According to the 
Act of 1858, the revenue and expenditure of the Indian 
ICmpire are subjected to the control of the secretary in 
council, and no grant or appropriation of any part of such 
revenue can bo made without the concurrence of the ma- 
jority of the council. The accounts of th<i whole revenue 
and expenditure of the Indian Empire innst be laid annually 
before the English Parliament. 

The most important sources of public revenue to which 
the rulers in India have in all ages looked for obtaining 
their income are — 

(1) The land, the tax on which, in the year before tlie 
mutiny, furnished more than one-half the total receipts of 
the East India Company's treasury. The proportion is not 
now quite BO mueJ), other sources of revcmio having since 
been added. 

Tlie land revenue of India, os of all Eastern countries, 
is generally regarded less as a tax on the landowners than 
as the result of a joint proprietorship in the soil, under 
which the produce is divided In unequal proportions be- 
tween the ostensible proprietors and the state. In some 
sense, indeed, it may scarcely be regarded as a tax at all, 
seeing the government may be considered os possessitig the 
rights of landlord, and as such receiving the rental which 
in England goes to private proprietors. 

Under these circumstances it is a matter of justice and 
convenience that the rental or land-tax shonld bo fixed 
upon some goncrid and clearly understood principles. In 
Bengal a permanent settlement was made in 1798 by Lord 
Gomwallis with the zemindars, or principal landowners, 
who pay the government a sum probably somewhat exceed- 
ing one-half the amount which they collect in the form of 
rent. Under this arrangement the government does not 
directly deal with the holder or cultivator of the soil, but 
with middlemen whose position most nearly approaches 
that of landlord. 

In Madras and other parts the ryotwar system prevails, 
under which every registered bolder of land is recognized 
as its proprietor, and pays direct to the government. Ho 
can sublet, transfer, sell, or mortgage it; ho cannot be 
ejected by the government, and so long as lie pays the 
fixed assessment he has the option of increasing or dimin- 
ishing the cultivation on his holding, or ho may entirely 
abandon it. In nnfavourablo seasons remissions of assess- 


ment arc granted. The assessment is in money, and does 
not vary from year to year, except when water is obtained 
from a government source of irrigation ; nor is any addi- 
tion ma(io to tlie rent for improvements efieuled at the 
ryot’s own'expensc. An annual settlement is made, not to 
ro-assess the land, hut to determine on how much of his 
holding the ryot shall pay ; when no change occurs in the 
holding the ryot is not affected by the annual settlement, 
and is not required to attend it. To carry out this system 
the country is surveyed and mapped, and the fields dis- 
tinguished by permanent boundary marks, which it is penal 
to remove. The soil of each field is classed according to 
its intrinsic qualities and to the climate ; and the rate of 
assessment to be paid on fields of each class, in each sub- 
division of a district, is fixed on a careful consideration of 
the value of the crops they are capable of producing, as 
affected by the proximity to market-towns, roads, canals, 
railways, and similar external incidents, but not by im- 
provements by the ryot himself. The measurement and 
classification of the soil are mode once for all, but the rate 
of assessment is open to revision at the end of every thirty 
years, in order that the ryot, on tlio one hand, may have 
the certainty of the long period as an inducement to lay 
out capital ; and the state, on the other, may securo that 
participtilion in the advantages acerning from the general 
progi'css of society to which its joint proprietorship in. the 
land entitles it. In the thirty years’ revision, moreover, 
only ])iiblic improvements and a general change of ])rice8 — 
but not improvements effected by the ryots themselves— 
are considered as grounds for increasing the assessments. 
The ryot’s tennre is permanent, if he pays the assessment. 

In Bombay and the North-west Provinces the system is 
also ryotwary, while in Oudh the settlement made after 
the mntiii> of 1867 conferred rights in perpetuity on the 
talookdars, or large landlords. In the Punjab the villago 
communities, whicli have maintained their inU^grity more 
fully than elsewhere, pay the revenue, which is here assessed 
for periods of thirty years. 

It will be seen, therefore, that the Indian government 
may be regarded as the landlord of a vast estate — pro- 
bably the largest in the world. WJiat is the rent-roll of 
this groat lauded proprietor? In 1793 it amounted to 
i^3,913,()0(); in 1816, after some accessions of territory, to 
jCI 1,760,000; in 1813, to £14,000,000; while by other 
accessions of territory and general improvements it had by 
1 884 risen to £22,000,000 — ^reduced by charges for col- 
lection to a net sum of £19,000,000. Large as this sum 
may appear, it only amounts to an average of less than 
Is. per aero over the whole area of the large estate. On 
revenue-paying cultivated or otherwise utilized area, how- 
ever, the incidence averagt^s 2s. 8rf. per acre. 

(2) The state in India is not only the greatest landlord, 
but it carries on an extensive business as farmer and mer- 
chant ; and next in importance to the land-tax, as a great 
source of Indian revenue, is the income derived from the 
opium monopoly. About 680,000 acres in Bengal and 650 
in Bombay aro devoted to the cultivation of the poppy, 
the juice of which is sold to the government at a certain 
fixed price, manufactured into opium at the official facto- 
ries, and sold by auction, chiefly at Calcutta, to merchants 
who export it to Ciiina. The growth and manufacture are 
strictly supervised, and are prohibited except under snch 
supervision. This of course cannot be extended to opium 
grown in native states, but upon it an export duty is levied 
which prevents it from competing to the disadvantage of the 
govenimeut. The poppy is not cnltivated in the Madras 
Fresidency. The revenue derived from opium is variable, 
averaging about £9,800,000 annually in the ten years 
ending 1 884. 

(8) Next to opium, the largest revenue in India is 
derived from salt— the amount uow being annually about 
£6,600,000. 
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(4) The excise duty on spirits and drugs, or, as it 
is Hoinotimes called, the ahkari revenue, yields about 
A'3,«000,000 per annum. 

(5) 7'he pi-oduce of the customs revenue, derived from 
export as well as import duties, may be put at about 
£2,000,000 annually. 

(6) ^ Stamps yield about £8,300,000, and do not differ 
materially in general character from those in use in Great 
Britain. 

(7) Pn)vincial rates — that is, levies peculiar to indi- 
vidual provinces — the net annual receipt from which 
(deducting charges for collection, as in the other cases) is 
about £2.600,000. 

From the above sources the revenue of India amounts to 

PRINCIPAL SOURCES OF REVENUIC. 


Land revenue, £21,832,211 

0])ium monopoly, 8,816,469 

Salt duty, • • • ^ 6,607,286 

Excise on spirits, &c., 4,011,867 

Customs, 1,029,94.8 

Stamps, 3,606,622 

rrovincial rates, 2,791,461 

Miscellaneous, under £1,000,000 (tri- 
butes, forest proceeds, &c), , . . 2,484,613 


£51,080,422 

OTlIFJt SOURCES OF REVENUE. 

Post office, telegraph, and mint, . . . £1,797,846 

Productive public works (chiefly railways), 13,674,106 
Public works not classed as productive, . 616,097 


Kcceipts by civil de 2 )artments, .... 1,373,144 

Receipts by military department, . . . 816,170 

Miscellaneous, 1,434,896 

£19,610,259 

Total, £70,690,681 


Tlie revenues of the Mogul Empire, derived from a much 
smaller area and population than those of British India, 
varied from £42,000,000 not under Akbar in 1693, to 
£80,000,000 under Anrungzebe in 1695. If we examine the 
items in the Mogul accounts wc And the explanation of 
their enormous totals. The land tax then, as now,fonned 
about one -half of the whole revenue. The net land revenue 
demand of the Mogul Empire averaged £26,000,000 ster- 
ling from 1598 to 1761; the annual net land revenue 
raised from the mudi larger ai*ea of British India during 
the ten years ending 1884 has been £18,000,000 sterling 
(gross £21,000,000). But besides the land revenue there 
were under our predecessors not less than forty imposts 
of a personal character. These indnded taxes upon reli- 
gious assemblies, upon trees, upon marriage, upon the 
peasant’s hearth, and upon his cattle. How severe some 
of them were may be judged from the poll tax. For the 
purposes of this tax the non-Mohammedan population was 
divided into three classes, paying respectively £4, £2, and 
£1 ttUDually to the exchequer for each adult male. The 
lowest of these rates, if now levied from each non-Moham- 
median male adnlt, wonld alone yield an amount exceeding 
our whole taxation. Yet under the Moguls the poll tax 
was only one of forty burdens! 

The public debt of India, including that incurred in 


j os nearly as possible £60,000,000 per annum. The actual 
Indian balance sheet shows a considerably larger revenue, 
as the accounts include amounts received dad expended on 
account of public works, railways, post office, and telegraphs. 
The two latter are in India items of loss instead of profit 
os in England. 

The ordinary expenditure of India amounts to nearly 
£50,000,000 per annum, the largest items being for the 
army, interest on debt, and expenses of collection of 
revenue. In addition a sum of between £5,000,000 and 
£7,000,000 per annum is expended on public works which 
are not classed as productive. The following table gives 
the exact iigiircs of revenue and expenditure for 1885 
according to the official returns : — 

PRINClFAIi HEADS OF EXPENDITURIC. 


General administration, £1,666,926 

Law and justice, 8,305,978 

Police, 2,832,725 

Marine (including river navigation), . . 631,973 

Edneation, 1,238,787 

KcclosiaKticiiI, 166,411 

Medical 743,722 

Political and scientific departments, . . 1,256,646 

Superannuation allowances and pen- 
sions, 2,546,006 

Civil furlough and absentee allowances, . 261,306 

Territorial .anil political pensions, . . 671,349 

Interest on debt, 4,619,443 

Army services 16,963,803 

Collection of revenue, drawbacks, &c., . 9,559,055 

Stationery, printing, and miscellaneous, . 811,825 


£47,175,954 


OTHER HEADS OF EXPENDITURR. 

Post office, iclegrapb, and mint, . . . £2,145,249 

Productive public works (chiefly railways), 12,949,306 
Public works not classed as productive, . 7,258,261 

Famine relief works and insurance, . . 1,548,357 

23,901,173 

Total, £71,077,127 

Great Britain, was £60,000,000 in 1867. In the course 
of the next five years it was largely increased, and stood 
at £100,000,009 in 1862. From 1862 to 1868 the gov- 
ernment were enabled to pay off a portion of it, and in 
the latter year the amount was £95,000,000. Since then, 
however, there has been a steady increase. In 1873 the 
amount was £105,000,000; in 1878 it had risen to 
£185,000,000, and in 1887 it stood at £160,000,000. It 
is only fair to explain that the whole of the increase since 
1868 is due to expenditure on public works, which amounted 
to more than £70,000,000 in that period. The rates of 
interest on the debt has been reduced from 6|^ to 6 and 4 
per cent., and India can now borrow on terms second only 
to those commanded by England. Abont £20,000,000 of 
the debt is iield by natives. 

Commerce and Trade . — From the earliest days India 
was a trading country, and her name has passed into poetry 
as synonymous with costly merchandise. Philology proves 
that tlie precious cargoes of Solomon’s merchant ships came 
from the coast of Malabar, and the brilliant medieval 
republics of Italy drew no small share of their wealth from 
their Indian trade. It was the hope of participating in 
this trade that stimulated Coli^mbus to the discovery of 
America, and Da Gama to the circumnavigation of the 
Cape. Spices, drugs, dyes, and rare woods, fabrics of silk 
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*and cotton, jewels and gold and silver — these were the | 
t('niptations which allui'cd the first adventurers from ' 
Europe. The Bast and tlio West were then separated by a 
twelvemonth's voyage, full of bai'dships and perils. A 
successful venture made the fortune of all concerned ; but 
trade was a lottery, and not far removed from piracy. 
Gradually, as the native kingdoms fell, by internal anarchy 
mthor than by violence from without, and the proud cities 
of mediasval India sank into ruin, the legendary wealth of 
India was found to rest upon an unstable basis. It has 
been reserved for our own day to discover, by the touch- 
stone of free tra<lc, the real source of her natural riches, 
and to substitute hales of raw produce for boxes of curiosi- 
ties. The cotton, grain, oil-seeds, and jute of India now 
support a largo industrial population both in the country 
of tiieir growth and in England. 

A largo external trade was an impossibility under the 
Mogul emperors. Their capitals of Northern India, Agra 
and Delhi, lay moro than 1000 miles from the river's 
mouth ; and even the capitals of the sea-board provinces 
were chosen for military purposes, and with small regard 
to their commercial capabilities. One of the earliest results 
of Dritish nilc in India was the growth of great mercantile 
towns. Onr rule derived its origin from our commerce, 
and from the first the East India Company’s efibrts were 
directed to creating centres for maritime trade. 

It is in this difiicult enterprise, in wliicli the Portu- 
gueso, the Dutch, the Danes, and the Fi-oiich had succes- 
sively failed, that the British in India have succeeded. 
We make our appearance in the long list of races who have 
ruled that splendid empire, not as temple builders, like the 
Hindus, nor as palace and tomb build(‘rs, like the Moham- 
medans, nor ns fort builders, like the Marhattas, nor as 
church builders, like the Portuguese; but in the more 
commonplace capacity of town builders, as a nation that 
Imd the tahmt for selecting sites on which p'oat commer- 
cial cities w’ould grow up, and who have in this way created 
a new industrial life for the Indian people. 

Calcutta and Bombay, the tw'o commercial capitals of 
India, are the slow products of British rule. Formerly, 
the industries of India were essentially domestic manufac- 
tures, each man working at his hereditaiy occupathm, at 
Ills own loom or at his own forge, lo a very great extent 
this is still the case, particularly in the rural dLstricts; but 
iiudcr British rule a new cm of production has arisen in 
India — an era of production on a great scale, bused upon 
the co-operation of capital and labour, in place of the sniali 
household manufactures of ancient times. The husband- 
men simply raised the food grains necessary to feed them 
from one harvest to another. If the food crops failed in 
any district, the local population had no capital and no 
other crops wherewith to buy food from other districts ; 
80 , in the natural and inevitable course of things, they 
perislied. Now the peasaiits of India raise other and far 
moro profitable crops than the mere foodstnifs on which 
they live. They also raise an annual surplus of grain for 
exportation, which is available for India’s own wants in 
time of need ; and there is a much larger aggregate of 
capital in the country, that is to say, a much greater 
national reserve or staying power. 

At the beginning of the last century, before the English 
became the ruling power in India, the country did not pro- 
duce £1,000,000 a year of staples for exportation. During 
the first three-quarters of a century of our rule, the ex- 
ports slowly rose to about £10,000,000 in 1834. During 
the half century since that date the old inland duties and 
other romaiuing restrictions on Indian trade have been 
abolished. Exports have multiplied by sixfold. In 1888 
India sold to foreign nations £84,000,000 worth of strictly 
Imfian produce, which the Indian husbandman had raised. 
In that year the total trade of India, including exports and 
imports, exceeded £148,000,000* 


With an extensive sea-hoard of some 3000 miles, India 
tias comparatively few ports. Calcutta monopolizes the 
sommerce, not only of Lower Bengal, but of the entire 
river-systems of the Gang^^s and the Brahmaputra. Bombay 
is the sole outlet for the products of Western India, 
Guzerat, the Deccan, and the Central Provinces; Karachi 
(Kurochee) porfoms a similar office for the valley of the 
Indus, and Uaugoon for that of the Irawaddi. These four 
ports have been chosen as the termini whore the main lines 
of railway debouch on the sea. In the south of India 
alone is the sea-borne trade distributed along the coast. 
The western side has a snecession of fair-weather ports, 
from Goa to Cochin. On the east there is not a single 
safe harbour, nor a navigable river mouth, hut ships anchor 
some miles off the shore at Madras, ami at several otlior 
points, generally near the mouths of the rivers. Of the 
total foreign trade of India, Calcutta and Bombay control 
about 40 per cent, each, Madras has C per cent., Rangoon 
4 per cent., and Karachi 2 per cent., leaving a balance of 
only 8 per cent, for all the remaining ports of the country. 
Calcutta and Bombay form the two central depots for 
collection and distribution to a degree without a parallel 
in other countries. 

By far the larger share of the total import and export 
trade, amounting to 61 per cent., is connected with the 
United Kingdom; next comes China, with 13 percent., 
and then the following countries in order; — France, Straits 
Settlements, Ceylon, Italy, United States, Mauritius, 
Austria, Persia, Arabia, Turkey, Egypt, Australia, Aden, 
East Coast of Africa. 

The number of vessels engaged in the foreign trade 
which entiired and cleared at the several ports of India in 
1883 was 11,715, of a total burden of 7,071,884 tons. 
Of the vessels 4257 (5,366,770 tons) wore British, 2525 
(361,189 tons) were British Indian, and 8099 (176,632 
tons) were native craft, leaving but a comparatively small 
proportion for the eighteen or twenty other nationalities. 

The foreign trade of India is, os already mentioned, 
monopolized by four great ports, but the entire s<‘!i-board 
along both sides of the peninsula is thronged by nativo 
craft, which do a largo coasting business. In the Gulfs of 
Cntch and Camhny, on the Malabar coast, and in the 
sfmthcrn districts facing Ceylon, a large portion of the 
inhabitants arc born sailors, conspicuous alike for their 
daring and skill in navigation. The number of vessels 
engaged in the coasting trade is about 300,000, with an 
aggregate of about 10,600,000 tons ; and the annual value 
of the trade is about £36,000,000. 

A frontier trade of considerable extent is carried on, and 
probably this is the most ancient branch of Indian com- 
merce. From time immemorial trading caravans have 
come down from the remote cities of Central Asia, through 
the Sullman passes, into the bazaars of the Punjab and 
other parts of India. The Punjab also conducts a consid- 
erable business via Cashmere with Yarkand, Kasligar, and 
Chinese Tibet, the chief marts on the side of India being 
Wauritsar and Jalandhar. Further east the independent 
state of Nepal cuts off direct intercourse with Tibet for 
a lengtli of 700 miles bordering on the North-west Provinces, 
Oudb, and Behar. Though but little trade is allowed to 
filter through to Tibet, a large traffic is everywhere carried 
on along the frontier between the Nopalis and British 
subjects. Some trade is also done with the north-east 
frontier tribes, who almost surround the province of 
Assam from Bhutan to Manipur. The most important 
frontier business, however, is that carried on with Indepen- 
dent Burma, its value being nearly £4,000,000 out of 
the estimated total frontier trade of £7,750,000. This 
will bo well understood by the fact that our possessions 
there include the whole of what was formerly the rather 
extensive Burmese sea-board. 

The internal trade of India greatly exceeds her foreign 
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commerco, but it is impossible to estimate its amount. 
With animportant exceptions free trade is the rule through- 
out the vast peninsula of India, by land as well as by sea, 
among the benefits which British rule has conferred being 
the removal of the internal duties and other restraints 
which native despotism had imposed upon trading energies. 
Generally speaking, the internal trade of a wholesale 


cliaracter remains in the hands of the natives. The Vais- 
yas, or trading caste, has now scarcely a separate existence ; 
but its place is occupied by offshoots and well-marked 
classes. 

We have already specified the leading productions of 
India, and the following table will show how far they 
enter into the commerce of the conntiy 


rORlflQN TRADE OF BRITISH INDIA IN 1883. 


PRINCIPAL IMPORTS. Quantities. Value. 


PRINCIPAL EXPORTS. Quantities. Value. 


Apparel, 


Books and stationery, . • . • 
Coals and coke, . • • • tons 

Cotton, twist and yam, • lbs. 

manufactures, « • • • 
JIardwaro aud cutlery, • • . . 

Liquors, Malt, . • • • galls. 
“ Spirits, .... “ 

“ Wines, liqueurs, &c., “ 
Machinery aud mill work, . . . 

Metals, Iron and steel, . . tons 


v^-opper, ... 

“ other sorts, 

Oils, 

I’rovisions, • . . ■ 
Bailway plant, • • • 


Salt, tons 

Silk, raw, lbs. 

“ manufactures, . . • yds. 

Spices, lbs. 

Sugar, Gwts. 

Woollen goods, 

Miscellaneous, 


Total of merchandise, • • 
Treosuro, 

Tolal merchandise and treasure, . 



£ 



£ 


769,762 

Coffee, 

cwts. 864,008 

1,419,131 


626,431 

Cotton, raw, .... 

6,170,173 16,066,76» 

628,824 

1,019,883 

“ twist and yarn, 


1,874,40-1 

46,713,640 

3,378,190 

** manufactures, . 


2,093,140. 


21,431,872 

Grain — Rice, . . . 

cwts. 31,258,288 

8,470,327 


791,791 

“ Wheat, . . . 

14,198,763 

0,088, 814r 

1,170,564 

272,323 

“ Other sortiJ, 

1,165,826 

819,571 

!M0,160 

674,909 

Hides and skins, . . 

No. [26,689,988 

4,444,946 


387,822 

Indigo, 

cwts. 141,041 

3,912,997 

1 

1,342,398 

Jute, raw, .... 

10,848,909 

6,840,920 

108,242 

2,033,901) 

“ manufactures, 

— 

1,487,831 

460,01)8 

1,938,376 

Lac (dye, shell, &e.), . 

cwts. 188,844 

699,113 


643,701 

Opium, 

clicta 91,798 11,481,879 


1,060,897 

Seeds, 

cwts. 13,147,982 

7,205,924 


1,087,186 

Silk, raw, 

lbs. 665,488 

596,838 


1,116,434 

manufactures, . . 

..... 

306,928 

838,005! 

515,184 

Spices, 

lbs. [20,947,106 

417,391 

2,380,150| 

1,074,156 

Sugar, &C., .... 

cwts. 1,428,860 

989,609 

9,671,5001 

977,7(58 

Tea, 

lbs. 68,283,346 

8,788,842^ 

33,403,9691 

610,864 

Wool, raw, ... • 

20,380,327 

1,002,833 

072,0721 

1,086,961 

“ manufactures, * 


183,348 


984,873 

liliscellaneous, • • • • 


4,768,089 


0,689,811 






Total of all merchandise, 


83,400,806 

— 

50,003,041 




— 

13,453,167 

Indian produce or inanuf., • 

80,698,156 



Foreign merchandise, 

t . 

2,802,710 

... 

03,460,198 

1, 





Treasure, 


980,869 


Total merchandise and treasure, 84,881,72-1 


The local trade is conducted in tlie permanent hazaans 
of the great towns, at weekly markets in the rural villages, 
at annual gatherings held for religious pui’poses, or by 
moans' of travelling brokers and agents. The cultivator 
himself, who is the chief producer and also the cliief cus- 
tomer, knows little of large cities, and expects the dealer 
to como to his own door. Each village has at least one 
i‘e.sldent trader, who usually combines in his own person 
the functions of money-lender, grain merchant, and cloth- 
seller. Tlie simple system of niral ectmoiny is entirely 
based upon the dealings of this man, whom it is sometimes 
the fashion to decry as a usnrer, but wlio is often the 
one thrifty person among an improvident population. If 
his rate of interest is high, it is only proportionate to the 
risks of liis business. If ho sometimes makes a merciless 
use of his legal position, the fault rests rather with the 
indexible rules of our courts, which enable him to push 
the cultivators to extremes not allowed under native mlc. 
Abolish the money-lender and the general body of cnlti- 
vators would have nothing to depend upon but the harvest 
of the single year. The money-lender deals chiefly in grain 
and in specie. 

In those districts where the staples of export are largely 
grown, the cnltivators commonly sell their crops to travelling 
brokers, who re-sell to larger dealers, and so on until the 


commodities reach the hands of the agents of the great 
shipping liouses. The wholesale trade thus rests nltimately 
with a comparatively small number of persons, who ]ia\o 
agencies, or rather corresponding firms, at the central 
marts. Buying and selling, in their aspects most char- 
acteristic of India, are to bo seen not in the large cities, 
nor oven at the weekly markets, but at the fairs which aro 
held periodically at certain spots in most districts. Reli- 
gion is always the original cause of those gatherings or 
melds, at some of which nothing is done beyond bathing 
in the rive^ or performing pious ceremonies. But in tho 
majority of cases religion merely supplies the opportunity 
for secular business. Crowds of pett^f traders attend, 
bringing the medley of articles which can be packed into a. 
peddler's wallet; and the neighbonring villagers l^k for- 
ward to the occasion to satisfy alike their curiosity and 
their household wants. 

IdonufactuTtB . — The textile manufactures of India were 
famous in long-past centuries throughout the civilized 
world ; such were the gold brocades of Delhi, brought thenco 
to imperial Romo; the muslmB of Dacca, made for the 
Mongol court, and the pattern-coloured cloths of Calicut 
(calico), the shawls of Cashmere, and the silks and carpets, 
of Multan. 

The Greeks of Alexander's expedition noticed that 
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gannents of fine cotton were ordinarily worn by the great 
men of the country, either wrapped round the ehoulders or 
enveloping thojiead as turbans ; and the fine calicoes were 
among the most valuable of the waros brought home by 
the first ships of the old East India Company in 1601 — 
<>ottou manufacture being at that time utterly unknown in 
England. In delicacy of texture, in purity and fastness 
of colour, and in grace of design, Indian cottons may still 
hold their own against the world ; but in the matter of 
cheapness they have been niiablo to face tlio competition 
of Manchester, and these, together witli most other local 
industries, have declined before the products of the great 
factories of England, which aro now, as our table shows, 
largely introduced into the counti^. Despite these coii' 
sidorations, however, handloom weaving, as a village induN- 
try, is still carried on, with varying success, in many pai*t& 
of India. If Manchester piece goods arc cheaper, native 
piece goods are universally recognized as more durable; 
and it is estimated that about tbroo<fifths of the cotton 
cloth used is woven in the country from native thread or 
from imported twist. In other respects Hindu wants ore 
but few and simple, and arc still to a largo extent supplied 
by the native weaver, potter, blacksmitli, or leather worker. 
India is decidedly an agricultural rather than a manufac- 
turing country ; but European enterprise has nevertheless 
established factories by means of which it is yet possible 
that imported goods may find formidable competitors. 
Already sixty cotton mills have been erected in liombay, 
giving employment to more than 40,000 persons ; while in 
liengal twenty-two juto mills, with 4000 looms, arc carrying 
on profitably an industry formerly entirely confined to 
Dundee, The extremely heavy cost of mill erection and 
transport of plant is a drawback to such enterprise, but 
not sufficiently to prevent its being moderately remunera- 
tive. Brewing has been established on a large scale at 
some of the hiU stations, and with such remarkable success 
that the days of importing British beer to any great extent 
are probably numbered. 

CommufUcations , — Under British administration a sys- 
tem of internal communication has been rapidly developed, 
which in this respect places India nearly on a level with 
the most civilized regions of tlie globe. Apart from the 
natural channels of the great rivers and their ailluents, 
which together afford more than 10,000 miles of navigable 
w'iitcv highways, the irrigation canals, which are constantly 
increasing, are often navigable by small craft for hundreds 
of miles. Many of the larger canals have been spocially 
adapted to this purpose, and by a wise provision have thus 
been made to servo a twofold object. The canals near 
Calcutta and in Orissa, and those of the Madras Presidency, 
are largely utilized in this way. 

Although occupied for ages by settled communities, 
vrhich had attained a high degree of culture long before 
Britain had emerged from barbarism, India seems to have 
possessed scarcely any roads before tho advent of the Eng- 
lish. Neither tho ancient Hindu dynasties nor their Moslem 
conquerors paid any attention to this primaiy condition 
of true civilization. Many of the petty rulers were even 
dhectly opposed to tho development of easy Hues of com- 
munication, which would have the immediate effect of 
opening up the country to the attacks of hostile neighbours. 

Now all this is changed, and although tiie systeux is still 
far from complete, over 20,000 miles of paved or macadam- 
ized highways have been constructed, mostly within tho 
last fifty years. Thus all the great cities have been brought 
into direct communication witii each other, and the utter- 
most limits of tho land have been made accessible to tho 
trader, the tourist, or for the marching of troops. Most 
of these highways are solidly constructed, and, like the 
railways, often present splendid specimens of engineering 
skill in their gradients, cuttings, causeways, and bridges. 

Bailway construction in India was proposed so far Wk 


as 1845, when the East Indian and Great Indian Penin- 
sula railways were projected; but it was not until 
1861 that operations wore commenced on the latter line, 
nor until 1853 that the first 22 miles of railway wero 
actually opened in the peninsula. After this preliminary 
delay the works proceeded slowly, delay being caused 
partly by the Sepoy mutiny, and partly by the natural 
difiicnlties in construction. Tho mutiny exhibited in a 
terribly proiiiinciit manner the urgent need of rapid means 
of communication, for want of which India was well-nigh 
lost to us. Tlic lesson derived from tlio crisis impressed 
itself unmistakably upon the railway system. Tlio govern- 
ment assumed the power of fixing tho routes of all tlnv 
lines, and the present railway system is mainly upon tho 
plans laid down by Ijord Dalhnusie wlicn governor-general. 
These provided in the first instance for a series of great 
trunk lines traversing the length and breadth of the penin- 
sula, and connecting all the gi*cat cities and military can- 
tonments. Without going into details, wc may point out 
how this idea has been faithfully carried out by five gi*eat 
arteries of railway. Tho first and most northerly is from 
Calcutta for 1500 miles up tho Ganges valley, througli 
Allahabad and Lahore, and across the Indus at Attock to^ 
its present temiinus at Pesliawnr on tho Afghan fronti(‘r. 
By tho Indus Valley line, branching off at Lahore, Culcuttis 
is also placed in direct communication with Kuruchce, the 
nearest port to England. The second great route is from 
(Calcutta to Bombay, the line being formed by tho junction 
of tho southern branch of tin* East Indian Railway from 
Calcutta, and of the northern branch of the Great Indian 
Peninsula Railway from Bombay — tho two lines meeting 
at Jubbulpur. Tho third great route is from Madras to 
Bombay, and consists of a junction at Raicfiore between 
the southern branch of the Indian Peninsula from Bombay 
and the northern branch of tho Madras Railway. The 
fourth route is from Madras on tho east to Boypur on the 
west coast, the whole distance being traversed by the 
Madras Railway. The fifth route is ft-om Negapatam to 
Beypur, and is formed by the junction of the Great 
Southern of India Railway from Negapatam with the 
^Indrus and Beypur lino at Krrodo. All tho five routes 
are connected by one general system, so tliat comnmuica- 
tious for interchange of traffic between north and south, as 
well as from cast and west, may be effected by them. 

Primarily conceived with a view to their strategical 
importance, these routes have proved of immense value in 
a commercial sense; and they now form the base-work 
from w'hich radiate one of the most useful and complete 
railway services in the world. 

If government thus dictated the routes, it was only fair 
that some sort of guarantee should be given to insure a 
remunerative return for capital invested. The state ac- 
cordingly offered two kinds of assistance — a qualified 
guarantee of interest upon capital, and a dii'cct annual 
subsidy ; both for a certain term of years. Tho guarantees 
were for the term of ninety-nine years from the dates of 
tho contracts entered into between the government and the 
different companies ; but tho interest is only paid on the 
capital specially authorized to be raised by the ^vemment, 
and which has been expended according to its direction 
and under its iiispcHition. When tho railways are con- 
structed and earn more than the guaranteed rate, they ai‘e 
to refund tho money advanced by the government on their 
behalf, setting apart half of the excess profits above 5 per 
cent, for tliat purpose. The other form of government 
assistance to Indian railways — ^viz. an annual subsidy for 
twenty years — was a guarantee of about 2) per cent, per 
annum upon lines of small average cost Of late years, 
however, government itself has undertaken the direct con- 
struction of numerous railways. 

As a further privilege to the Indian railways, it was 
^n‘anged that any company might, after the railway had 
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been finished and in operation for three months at least, 
and at any time within ninety-nine years from the date of 
contract with tlie |i:oyernmcnt, give six months' notice of 
their intention to relinquish the railway ; and at the expirs' 
tiou of that time hand it over in good working order to the 
government, who would repay all authorized sums expended, 
subject to deduction of unsatisfied claims against revenue. 
On the other hand, the government has the power to pnr> 
chase the railways at any time wiUiin six months, ^ter 
twenty-five or fifty years, from the date of the several 
contracts with tliem. The price, in either case, is to be 
the mean value of the stock or shares for the three years 
previous to the surrender or purchase. Tlie main East 
Indian line, from Calcutta to Peshawar, was in this way 
acquired by the state in 1 880. 

The great trunk lines throughout India are built on the 
broad gauge of 5 feet 6 inches, hut Lord Mayo instituted 
a very useful policy of construoling narrower and less ex- 
pensive lines, which should feed the larger, and thus <»pcn 
up the entire country. On this principle there has been a 
great development of traffic, some thousands of miles of 
narrow or metro gauge lino of 3 feet inches now pene- 
trating and tapping districts of production which would 
liavc had to wait many years for the more -expensive line. 
In all, in 1885 there were 1 1,000 miles of railway open 
for traffic in India, and 3500 sanctioned and awaiting cun- 
atruction. ^tost ure single lines, there being only about 
S)00 miles of double truck. In 1 883 the number of pas- 
sengers carried amounted to 05, 008,053, and of goods 
17,089,204 tons. The gross receipts were £16,380,381, 
which gave an average profit of 6*01 per cent on the cost. 
This of course means that many of the lines paid remark- 
ably well, inasmuch as some were never expected to be 
financially remunerative at all, having been constructed for 
other purposes. 'I’lio tariff, for carriage both of j)a8scngers 
and goods, is considerably lower than in England. 

Some of the engineering works connected with the Indian 
railways are among the finest in the world, especially the 
bridges and viaducts. Over the river Soane, on the East 
Indian line between Patna and llenares, a bridge has been 
thrown which is the longest in the world except only the 
Victorio, over the St, Lawrence, in Canada. It is about 
twice the length of the Charing Cross railway bridge over 
the Thames, and consists of twenty-seven iron girders of 
150 feet caeli, supported on brick foundations. The great 
Indian Peninsula Railway crosses the Western Ghats, a 
range of lofty monntaiiiK, at the Bhore Ghat, near Callian. 
The length of the incline from the base to the summit is 
15 miles 68 chains. The level of its base is 195 feet above 
the sea, and of its summit 2027 feet ; the average gradient 
being one in forty-eight, and the steepest gradient one in 
thirty-seven, for one mile and 88j chains. Several of the 
embankments on this lino exceed (tO feet in height; many 
of the outer slopes are 150 feet in length, and some of 
them as much as 300 feet The total length of tunnels is 
more tlian lOj^ miles; and of tlio viaducts and vaulting 
arches about three-quarters of a mile. One viaduct con- 
sists of eight 50-feet arches, 143 feet from the surface. 
This immense work occupied seven years in its con- 
struction. Works of this character of course add 
largely to the cost of railways, and in the specially heavy 
cost of Indian lines must be remembered tlio exceptionally 
firm and substantial nature of the works required in dis- 
tricts liable to severe floods, and where largo rivers, cutting 
their courses through soft and shifting soils, are apt to 
form new channels for themselves, sometimes miles away 
from their original beds. 

Apart from the great advantages reaped by government 
from the railway system in the rapid conveyance of mails 
and troops, tlie increased value of land, and in the general 
development of trade, railways have brought to the people 
of India new ideas and intelligence. They have sex^’ed to 


scatter prejudices and helped to break down caste. They ' 
have taught the benefit of interchange, not only of com- 
modities, bat of thought and sentiment. 'Ilhey have helped 
to mitigate the privations of famine and to save life by the 
transmission of food supplies, while a regular and rapid 
postal service has been established which is one of the 
cheapest in the world, the charge being uniform between 
the most extreme points of the peninsula. 

TtUgraphic and Postal' Communication, — The electric 
telegraph has linked together all the principal cities and 
civil and mJlitaiy stations in India, and direct communica- 
tion also exists with Europe. Tlio postal communication 
extends over more than 00,000 miles; there are 10,000 
post offices and receiving houses, and the number of letters 
and newspapers transmitted is upwards of 150,000,000 per 
annum. The rate of postage for any part withiu the limits 
of India is only half an anna, or }d., for a single letter, 
which, considering distances, is lower than in any other 
country. There is a weekly communication between Eng- 
land and India, via the Suez Canal and Red Sea. 

Constitution^ Gocernment^ and Political Divisions . — 
TJie present form of government of the Indian Empire was 
established in 1858, when all the territories previously 
under the government of the East India Company were 
vested in lier Majesty, and all its powers have since been 
exercised in her name. One of her Majesty’s principal 
secretaries of state, called the secretary of state for India, 
is invested wdtli all the powers before cxereJsed by the com- 
pany or by the Board of Control, and all warrants and 
orders under Jier Majesty’s sign-manual must be counter- 
signed by the same. 

The executive authority in India is vested in a governor- 
general or viceroy, appointed by the crown, and acting 
midcr the orders of the secretary of state for Indio. 

The administration of the Indian Empire is intrusted by 
the charter of 2nd August, 1858, and an Act passed in 
1857, to n council of state for India. It is a purely con- 
sultative body, constituted for advising the secretary of 
stale in the exercise of those powers of review and control 
which are tlic chief functions of the government at home. 
The major part of the council must consist of persons wlio 
have served or resided ten years in India ; hut the ot hers 
may bo gentlemen wlio, though without actual Indian 
residence and experience, from their general ability or 
knowledge of affairs may add to the weight and considera- 
tion of the body. No member of the council can sit or 
vote in rnrliament. Tlio salary of each is fixed at £1200 
a year, payable, together with that of the secretary of state 
(£5000), out of the revenue of Indio. 

The government in India is exercised by the ronncil of 
the govemor-gGiieral, consisting of five ordinaiyr and one or 
two extraordinary members, the latter being the com- 
inandcr-in-chiof and the governor of the presidency where 
the council may be sitting. The business of the govern- 
ment is conducted in five separate departments — financial, 
home, foreign, military, and public works; each depart- 
ment is under the charge of a secretary, and each is besides 
the special care of a member of the supreme conncil. There 
is, besides, a legislative council, consisting of twelve mem- 
bers, of whom one-half must bo unconnected with the public 
service. The six official members are civilians of experience, 
chosen from different parts of the country; as non-official 
members two leading Calcutta merchants are generally 
appointed, and four natives of rank, also chosen from dif- 
ferent parts of the country. The debates are open to 
strangers, and the governor-general has the power of veto 
«>ver ^1 measures passed. The governor-general of India 
holds the highest ofiico in the world filled by an uncrowned 
head. He is appointed by the crown for a term of about 
six years, with a salary of £80,000 per annum, a palace 
and establishment at Calcutta, and a countiy residence at 
Simla. 
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The following is a list of the governors-general of India, 
with the dates of their appointments : — 


Warren Hasting^, . 1772 

SirJ. MTherson,, . 1785 
Earl (Marquis) Corn- 
wallis, . • . • 178G 

Sir J. Shore, . , . 1798 

Lord Muriiington, . 1798 
Marquis Cornwallis, . 3 805 
Sir (5. Harlow, . . . 1805 
Earl of Mintn, . . . 1807 
Earl Moira (Jiliu-quis 
of Hastings), . . 1813 

Earl Amherst, . . . 1823 

Lord W. Bentinck, . 1828 


Lord Auckland, . 1835 

Lord Ellenborough, 1842 

SirlI.(Lord)Hardingo, 1844 
Earl Dalhousie, 1847 

Lord Canning, . 1 855 

Lord Elgin, . 1862 

Sir John (Lord) Law- 
rence, . . . 1863 

Earl of IMayo, , . 1868 

Lord Northbrook, . 1872 

Lord Lytton, . . 1876 

Marquis of Ripou, 1880 

Lord Duiferin, . . 1884 


For ordinary purposes of administration India is divided 
into several presidencies or provinces, each with a govern- 
ment of its own, and certain of the native states arc attached 
to those provinces with which they arc most nearly con- 
iH’cted geographical!}'. Bengal with its lieutenant-governor, 
and Bombay and Madras with tlicir governors, are great 
provinces, ofich with an exeentivo and a legislative council. 
The Nortli-west Provinces and the Punjab are administered 
hy single officials with the title of lieutenant-governor. 
Assam, British Burma, and the Central ProvinciiS are under 
chief commihsioners ; wldlc Ajmere, Bcrar, Coorg, and the 
Andaman Islands are districts under the immediate control 
of the viceroy. ^J'lio lieutenant-governors and other prin- 
cipal oflicers are chosen chiefly from the “ covenanted civil 
service” of India. I’his service is composed chiefly of 
Imropeans, who eondiict the general administration of 
British India, and whose salaries vary from .£3(10 to £8000 
per aiiniiin. It consists of about 1000 members, I'he 
stall’ is recruited from successful candidates at open com- 
petitive examinations instituted for the purpose in England. 
In the ‘‘ uncovenanted civil service” the appointments 
are made by the anthorities in India. It is composed of 
Europeans, Eurasians (the class sprung from native mothers 
by Jiiiiropenn father.^), and natives, with salaries of from 
£12 to £3000 per annnrn. It consists of nearly 7000 
members, of w'hom about 2600 are natives. 

Municipal government w'a.s introduced some years since 
into the three presidency towns of (Calcutta, Madras, and 
Bombay, and has siuce been extended very widely to various 
parts of India. The privilege of electing their own man- 
agers of locjil nfairs is inucli prized hy the people, who 
raise no objection to tlie local rales or octroi duties neces- 
sary for adminislnition. 

Ill addition to the territory directly ruled by the 
governor-general, there arc in India a considerable number 
of states wrhich arc allowed to remain under the sway 
of native princes, so long as these maintain order and 
justice ami are loyal to the supreme power. In all 
no less than 460 native states acknowledge the supre- 
macy of the British government. With some this bar© 
acknowledgment is all that is yielded ; others have idedgcd 
themselves to follow tho ad vice of the viceroy; others pay 
tribute or maintain a military contingent at their own 
cost ; some have power of life and death ; while others 
must refer all grave cases to English judges. In tho case 
of failm-o of heirs, none can exercise the right of adoption 
without an express grant from the paramount power ; and 
tho greatest of them, when admitted to the presence of the 
viceroy, presents his nuzzur or present, which is through- 
out the East the acknowledged mark of inferiority. They 
may not levy war against one another, while a guarantee 
for internal order exists in the right of dethronement and 
the establishment of a temporary British administration, 
which has not seldom been exercised ; perhaps tlie most 
important case in recent years being that of the Guicowar 
of Baroda, in 1875. 

VOU VII. 


There is a wide difference in the extent of tho native 
states. Tho most important are the ancient Hindu states 
of Kajputana, which cover 129,750 square miles, and con- 
tain a population of 10,268,392; Hyderabad, or the 
dominions of tho Nizam, the first Mohammedan potentate 
in tho peninsula, area 81,807 square milas, population 
9,845,594; tho three great Marhatta states, Baroda, 
Gwalior, and Indore, ruled over respectively by the Gui- 
cowar, Sindhia, and Holkar, with a total area of 45,503 
square miles, and a population of 5,000,000 ; tho Hima- 
layan valley of Cashmere, whose chief owes his power to tho 
Briti.sh, area 70,784 square miles, population 1,537,000; 
and the flonrishing states of Travancore and Cochin, area 
81)01 square, miles, population 2,909,732. Tho total 
revenue of all the chiefs is estimated at £14,500,000 
sterling; the tribute they pay to the British is only 
£700,000. On tho other hand, some chieftains whose 
independence is recognized are mere lieads of wild hill 
tribes, others arc really subject noblemen or squires, while 
those above-named possess most of tho attributes of inde- 
pendent sovereignty. 

Tho English population amonnt.s to about 180,000 per- 
sons, including the 63,000 British troops, the large number 
of civilians in tho public service, and about 25,000 females. 

ylm//. — ^'riie army of the old Ea.st India Company con- 
sisted of both nati\os and Europeans ; the former, however, 
largely preponderated. Just previous to the mutiny the 
East Jndi;in army consisted of about 300,000 nati\'o troops 
and 40,000 Enropc.'uis, of whom a large proportion were 
employed as oflicers in the Sepoy regiments, /rhere were 
a greater iiuinhcT of English officers to each native regi- 
ment than there are at present, but this single advantage 
was heavily purchased by tho fact that tho solid plialiinx 
of Engllsli troops was then only as one to nine, instead of 
being now as one to two,, while the artillery, which, with 
a few unimportant exeeption.s, is now exclusively European, 
vras then mainly composed of native batteries. Tlie temp- 
tation to revolt as soon as a sufficiently strong inducement 
presented itself was practically irresistible under the old 
condition of things ; hut under the present arrangement 
any general muliny is not merely highly improbable, but 
may be considered, practically speaking, impossible. 

The necessities of the muliny campaign caused the in- 
crease of the English garri.son from 40,1)00 iium to about 

100.000 men, to which number the English forces had 
attained wlien I/)rd Clyde brought the operations in Oudh 
to a triumphant eonelusioii with the capture of Lucknow. 
But as the new native army began to take form, and when 
the European troops of the company were disbanded, this 
force w'as also gradually reduced, until in 1867 only 

65.000 Europeans were left; and then many of our best 
military authorities raised a note of warning and declared 
that it had reached “the lowest point compatible with 
safety.” Tho European garrison has fluctuated about that 
figure over since, at one time being something more, and 
at another somewhat less than that number. Iho British 
troops in India form part of the queen’s army generally, 
but their cost is defrayed out of tins Indian, not tho 
English revenues. According to the army estimates of 
1885-86 the Eui*opean force was then as follows : — 



Officers. 

N.-coni- 

mis’iied 

Officers. 

Rank 

and 

File 

All 

Ranks. 

Cavalry of the Line, , . 

Royal Artillery, . . . 

Royal Engineers, . . . 

Infantry of tho Line, 

198 

436 

436 

1,400 

360 

669 

8 

2,302 i 

1 

3,726 

10,140 

41,810 

4,284 

11,262 

439 

45,607 

Total, 

2,487 

3,384 

55,676 

61,492 


25 
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Uie total garrison of India shows, therefore, a force of 
some 60,000 Englishmen and about 130,000 natives, with 
a formidable array of artillery. The distribution of this 
force is such that there is a garrison of more than 50,000 
men in the I'unjab alone, and tho most cfiicicnt regiments 
ai‘e those stationed in this province. They consist of the 
most warlike races in Northern India — tiikhs, Guurklius, 
Jats, Pathans, and other natives of the ^Mund of the 
five rivers,” Many of these regiments have shown no small 
degree of courage and military proficiency in the many 
frontier wars vrhich have been fought since the annexation 
of the Punjab ; and several of the Sikh and Gourkha regi- 
incnts behaved with exemplary fortitudo on more than 
one occasion in Afglmnisian. Tho line of tho Ganges is 
held ill coiisiderahio strength, and a succession of fortified 
positions rest with their centre on Allahabad, where the 
railways of tho north-west and the south-west join with 
those to tlic east, Tiventy thousand men are permanently 
employed in this work, which includes tho garrisoning 
of the large cities of Calcutta, Lucknow, Pciiares, and 
Patna. Five-and-twenty thousand men occupy Central 
India, and are supposed to neutralize the urniies of Indore, 
Gwalior, and Kajpulaiiu. A special army is ashigiuid and 
maintained at great cost for the tranquillity of Hyderabad. 
The army of Hoiiihay also lias many duties to perform, and 
the advance to Quettah and tho assertion of our authority 
in Kclat have increus«*d its opportunities of activity. A 
•separate force, first organized more than thirty years ago 
by General John Jacoli, has been intrusted with the defence 
of the Sind frontier, similar to that created for the same 
work on tho Punjab, althougli on a smaller scale. An 
enormous population has everywdicre to be impressed with 
tho sense of the inviiiciblo military powiT on which tho 
fabric of onr authority has been erected. Tho tendency to 
riot, which always exists where a varndy of races who are 
hostile to each other by tradition and by religions antijmtby 
liavo to live side by side without a chance of indulging 
their rivalries, 1ms to be rigorously repressed by a skilful 
display of the force which is ever ready to check the first 
civil disturbance and to punish ilio ofiunders. 

The division of tho native army difiers in more than ono 
respect from the European. The most striking feature is 
th(! almost coirqiiotc uliscnce of artillery. • The regiments 
of Bengal and Bombay cavalry are mounted on what is 
known as the Silladar system — that is, the men provide 
their own horses, for which government allow compensa- 
tion of about 200 rupees if killed in action or during 
service. In return for providing his horse tJjo sowar or 
trooper receives a monthly pay of 27 rupees in Bengal and 
of 30 rupees in Bombay. The Madras cavalry comes 
under a difterent system, and is mounted by gov(‘nimcnt; 
as a consequence tiio sowars pay there is very much less, 
being only 9 rupees a inoiitli. Tliere lias hitherto been 
less difficulty in recruiting the regiments under tho Silladar 
system, and those of the greatest efiicieney in the native 
army are composed of men whose horses are their own 
property, who take a personal pride in their well-being, 
and who recall in their character the men-al-aniis of the 
middle ages. The animal cost of the Indian army in 
recent years lias varied from £14,000,000 to £20,000,bo0, 
hut it may bo taken on an average to be £16,000,000. 

Since 1863 the Indian government have endeavoured to 
provide healthy permanent barracks for the whole army, a 
matter which had become ono of paramount importance. 
Sca-side convalescent stations and hill sanitariums have 
been established, the expense of the wholo up to 1885 
amounting to more than £12,000,000. Many of the old 
objections to service in India have thus been removed, and 
the health of the anny generally has Improved. 

Armies in the Native StaUs , — An important question 
was raised before the Afghan war of 1878-80 took 
place, and will doubtless arise ogain upon any tem- 


porary cause of disturbance — ^viz. why so large a military 
force should be maintained by us in India at a cost 
which proves most cruelly burdensome c to the country* 
The primary cause is not far to seek. We have shown 
that within the limits of India there is a vast conglomer- 
ation of native or feudatory states, the total extent 
of which is larger than the entire area of France, tlie 
German Empire, and Italy combined, with a population in 
nil of nearly 50,000,000. The privileges enj(»yed by these 
semi-independent states include the maintenance, to a 
certain extent, of standing armies, lii most instances, 
however, the permitted limits have been largely exceeded, 
with little if any restraint by the dominant power. Gwalior, 
for instance, maintains an army of 22,000 men and 210 
guns, although by treaty its priiico is only empowered to 
maintain a force of 5000 men and thirty-six guns. Both 
in Gwalior and some other of tho native states the military 
arc organized on tlie. Trussian system of short service, so 
that really the numbers of the native forces arc only limited 
by the men available for service. Tlie actual numbers of 
the armies kept up in the native states are as follows : — 



Cavalry. 

Infantry. 

Guns. 

Rajputana States, . . . 

23,!t:!7 

68,843 

1980 

Western India, . . . 

6,585 

28,408 

834 

Central India, .... 

14,204 

51,369 

821 

Southern India, . . . 

8,397 

39,60 1 

740 

Cis-Sullej States, . . . 

9,441 

49,180 

C46 

Total, 

62,567 I 

f 

237,701 

0021 


This gives a total force of 300,268 men and 5021 guns; 
and the geiu'ral testimony Is that the men are ns a rule 
fairly drilled, disciplined, and equipped. The quality of the 
fighting umleiial is best attested by the splendid servieo 
many of the loyal native levies rendered us before Delhi 
and on other critical occasions during the mutiny. On tho 
other hand, taking the native armies as a whole, they can- 
not but be a lively source of anxiety to any govcrnor-geiuaal, 
as several of the more powerful native rulers never cease to 
deplore what they regard as u humiliating loss of prestige 
imposed upon tlicm by tlic lestraints of tbo overawing 
British power. It becomes, in consequence, one of tho 
principal duties of our own Indian army to wateli tho 
movements of th(5 native forces. The Hyderabad army of 
45,000 men and 725 guns necessitates a corps of observa- 
tion consisting of 12,000 British and native troops ; while 
the powerful British cantonments of Morar and Jhansi 
were up to *1885 held avowedly to cheek the warlike pro- 
clivities of the late Maharajah Sindhia. But in that 
year his national fortress of Gwalior was restored to 
him, xm the advice of Lord Duficrin, as a recognition of 
tho support he hud ofiered tho British Goveniinent 
when war with Biissia appeared imminent on tlic Afghan 
frontier dispute. 

With the consolidation of our empire iii Hindustan all 
danger to these potentates of invasion from without ceased. 
Their diflcrences and ancient feuds were also settled. Tho 
strong arm of England ste])ped in, not only to compel tlujin 
to keep the peace to each other, but also to guarantee 
them from those periodical waves of aggression which, 
ever and anon bursting upon India through the passes of 
the Suliman Mountains, swept the continent from shore to 
shore. Being thus secure from war, it is obvious that tho 
necessity for the retention of thrir standing armies ceased. 
A small personal grant for state purposes would have 
answered all requirements, and this is all that should, in 
justice to the people of tho country, have been allowed 
them. It is, however, idle to cast vain regrets over tho 
past; but it is clear that at the close of the inutiny. 
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when we stood triumphant on the neck of India with about 
80,000 seasoned campaigners in tho field, there was an 
admirable opportunity for laying down a bard and fast rule 
tlint tho only standing army in the country should bo the 
iiritish, and that tho forfeiture of his rights would be the 
penalty of any prince endeavouring to evade the rule. 

Although, however, an opportunity was then lost, tho 
evils arising from tho existing state of things arc so great 
that, in justice to the people of India, a remedy will have 
to be applied at no distant day. The expense of keeping 
up a fighting force of some 600,000 men (including our own 
and tho native armies) constitutes a most deplorable burden 
for a country so iioor as India; while the diversion of most 
of the men from warlike to their legitimate agricultural 
pursuits would be a benotit far too great to be reckoned at 
:my mere money value. The standing menace of an army 
of 300,000 men in our midst, yet not of us, can only be 
regarded as a slumbering volcano which may at any time 
overwhelm India in a disaster more terrible than it has 
ever yet known, and all seiisci and justice d(‘mand the 
removal of tljis effective hindrance to the j)eaccful develop- 
ment of the gr»iat resources and eapaeities of Uie country. 
When such removal takes place it w’ill be easy to decide 
liow far our own forces might be reduced ; for in the first 
phuic the iieeessity for tho llyderabad coiiLingcnt, for many 
f>f the heavy local corps in Central India, and for tho 
strong garrisons of Agi'a, Gwalior, Umballah, and .Tullundur 
would in a great measure puss away — all these portions of 
onr army being maintained almost wholly as corps of ob- 
servation npon the luvi(‘K of the native states. Tlie Indian 
military expenses have in some years amount<‘d to the 
ivholc sum of tho land tax, and if a few millions of this 
outlay could be applied to further extensions of the railway 
system India W'ould benelit by prolitubh^ puldic works, 
wliile the increased ability to move a portion of the nnny 
swiftly upon any given position would enable that force to 
be with safety reduced to a minimum. 

Tho Indian VoUce now forms u very important and 
useful force. It is modelled on one uniform system, with 
a central organization in each presidency. It consists 
altogether of 160,000 men of different races, and is otliccred 
largely by Europeans. In addition to the regular organ- 
ized police there arc about 360,000 village police or waLcli- 
mon. 

Tlierc is now no separate A'flry for India, but a pilot 
service is still maintained. 

T.aw and Admitmtration of Justice , — In 1H61 the 
Miprcmc court at Calcutta and the Sudder Alofussil, or 
country courts, were abolished, and high courts of judi- 
cature were established in each jwi'sidcncy and in the North- 
west rroviuecs, under the control of a chief-justice and as 
many other judges, not exceeding liftecn, as her Majesty 
may appoint. These high courts exercise civil, criminal, 
.admiralty, testamentary, intestate, and matrimonial juris- 
diction, original and appellate, by single judges or by divi- 
sion courts; so that the verdicts of the inferior courts may 
be submitted to men of high legal knowledge. 

In 1872, after ii labour occupying several years, Mr. .T. 
Fitzjames Stephen completed a work of imineiiso public 
utility and importance, namely, the consolidation, abbrevi- 
ation, and simplification of tho Indian statutes, rrevious 
to tho commeuceincnt of this task there existed a chaos 
of enactments, cases, and opinions wbicli seemed to 
baffle the power of man to reduce to anything like cer- 
tainty. Indeed, to such proportions had the enactments 
grown that, on tho conquest of the Punjab and Oudh, no 
attempt was made to introduce into tho now ten'itories tho 
existing law of India, and every attempt subsequently made 
to introduce it resulted in tho most cinbarrassing confusion. 
India now, however, possesses both civil and criminal codes of 
statutes of extreme simplicity, and which arc introduced 
and acted upon without difficulty in tho wildest districts. 


Aboriginal Races of India , — European writers formerly 
divided the Indian population into two races — the Hindus 
and tho Mohammedans. But when wo look more closely 
at the people, wc* find that they consist of four wcll-mai*ked 
elements. These are, first, the recognized non-Aryan tribes, 
sometimes called tho aborigines, and their half-Hinduized 
descendants, numbering 18,000,000; second, the corn- 
pcoratively pure offspring of the Aryan or Sanskrit-speaking 
race (the Bvahniausand llajputs), about 16,000,000; third, 
tho great mixed population, generally known as the Hindus, 
which has grown out of the Aryan and non-Aryan elemeuts 
(chiefiy from tho latter), and now numbers 110,000,000; 
fourth, the Mohammedans, 41,000,000. Th(*so make up 
the 186,000,000 people under British rule. The same four- 
fold division applies to tho ]>opulation of th<! 64,000,000 
in feudatory India, but tho nuiiibers of the different classes 
arc not known. 

Our earliest glimpses of India disclose two races strug- 
gling for the soil. The one was a fair-skinned people, 
which had lately entered by tho north-western passes ; a 
people of Auvan (literally “noble”) lineage, speaking a 
stalely language, worshipping friendly and powerful gods. 
Tho other was a race of a lower type, who had long dwelt 
in the land, and whom the lordly new-comers drove back 
before them into the mountains, or reduced to servitude on 
the plains. The cuinparatively ])urc descendants of these 
two races arci now nearly equal in numbers; the inter- 
mediate castes, sprung chiefiy from the ruder slock, make 
up the muss of the present Indian population. 

The lower tribes were nn obscure people who, in the 
absence of a vaee-name of their own, tnay ho called the 
non-Aryans or aborigines. They have left no written re- 
cords ; indeed, tlu^ use of letters, or of the simplest hiero- 
glyphics, was unknown to them. Tho sole works of their 
hands wliich have come down to us are rude stone circles, 
and the npriglit blabs and mounds, herumth which, like tho 
primitive peoples of Europe, l}i(*y buried their dead. From 
tlicse we only discover that, at some far-distant but un- 
fixed period, they knew how to make round pots of hard, 
thin earthenware, not inehjgant in shape ; that they fought, 
with iron weapons, and worn ornaments of copper and gold. 
Coins of iinperiul Borne have been dug up from their 
gi’avcs. Still n;irlicr remains, found in the upper soils of 
large ai-eas, prove, indeed, that these ancient tomb-builders 
formed only one link in a chain of primeval races. I^ong 
before their advent India was peopled as far us the Central 
Frovinees by tribes unacquaiiiled with the metals, who 
hunted and wurred with polished flint axes and other 
deftly wrought implements of stone, similar to thos<* 
found in Northern Europe. And even these were the 
successors of yet ruder beings, who have left their agate 
knives and rough flint weajxnis in thcNerbudda valley. In 
front of this fav-st retching background of the early metal 
and stone ages, we see the so-ealled aborigines btiing beaten 
down by the newly arrived Aryan race. 

The primitive raees of India, thrust back by the Aryans 
from the plains, have lain hidden away in the r«*cesses of 
the mountains, like tho remains of extinct animals which 
palieontologists find in hill caves. India thus forms a 
great inuMmm of races, in which man can be studied from 
his lowc.st to his highest stages of cTiltnre. 

Among the rudest fragments of mankind are the isolated 
Andaman islanders in the Bay of Bengal. See Andaman 
Islands. 

Tho Anamahii Hills, in Southern bladra.^, form the 
refuge of a whole scries of broken tribes. Five hamlets of 
long-haired, wild-looking Puliars live on jungle products, 
mice, or any small animals they can catch, and worship 
demons. Another clan, the Mundavers, shrink from con- 
tact with the outside world, and possess no fixed dwellings, 
but wander over the innermost hills with tlieir cattle, 
sheltering themselves under little leaf sheds, and seldom 
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rc,maining in one spot more than a year. The thick- 
lipped, small-bodied Kaders, lords of the hills, are a 
remnant of a higher race. They file the front teeth of the 
upper jaw as a marriage ceremony, live by the chase, and 
wield some influence over the ruder forest folk. These 
hills, now almost uninhabited, abound in the great stone 
monuments (kistvaens and dolmens) which the primitive 
tribes erected over their dead. TJie Nairs, or hillmcn of 
South-western India, still practise polyandry, according to 
which one woman is the wife of several husbands, and a 
man’s property descends not to his own but to his sistc'r’s 
children. This system olso appears among the Uimalnyan 
tribes at the opposite extremity of India. 

Ill the Central Provinces the aboriginal raees form a 
large proportion of the population. In certain districts, 
os in the feudatory state of Bustur, they amount to three- 
fifths of the iiiliabilants. Their most important race, tlie 
Gonds, have made some advances in civilization ; but the 
wilder tribes still cling to the forest, and Jive by tJie chase. 
Tlie Marias wield bow's of great strength, which they hold 
with their feet while they draw the string with both hands. 
A still wilder tribe, the Maris, fly from their grass-built 
huts on the approach of a stranger. (Ince a year a iiies- 
Hcngcr comes to tliem fi*om tlie local rajah l(> take their 
tribute, which consists cliiefly of jungle pi oducts. He does 
not, how’ever, enter their hamlets, but heats a drum out- 
side, and tlien hides himself. The shy Maris creej) forth, 
place what they have to give in an appointed sjiot, and run 
back again into their retreats. 

Proceeding to the northern boundary of India, wc find 
the slopes and spurs of the Himalayas peopled by a great 
variety of rude tribes. S<Mnft of the Assam hillmcn have 
no word for expressing distance by miles nor any land- 
ineasnve, but reek<in the length of a journey by the number 
of pings of tobacco or pan which they cliew upon the w’ay. 
As a rule they are fierce, black, undersized, and ilhfed. 
They ^ked out a wretched subsistence by plundering the 
more civilized hamlets of the Assam valley — a means of 
livelihood which tlicy have* now abandoned. 

Many of the aboriginal tribes, therefore, remain in the 
same early stage of human progress as that ascribed to them 
by the Vedic poets more than 0000 3'ears ago. But others 
have made great advances, and form communities of a 
well-developed type. These higher races, like tlie ruder 
ones, are scattered over the length and breadth of India. 
The Santals and the Kandhs inhabit the north-eastern 
edge of the great central jdaleau. 'I'ho Santals liavc their 
homo among the hills wliich abut on the valley of the 
Ganges in Low'er Bengal. The Kaiidhs live uhont 2d0 
miles to the south, on the spurs and ridges which look 
down upon the Orissa delta and Madras coast. 

The Santals dwell in villages in the jungles or among 
the mountains, apart from the peo])lc of the pLiiiis. They 
number about 1 ,000,000, and give their name to a large 
district, the Santal Parganas, 1^0 miles north west of 
Culcuttiu Although still clinging to many customs of a 
hunting forest tribe, they have learned tlie use of the 
plough and settled down into skilful husbandmen. Each 
banilel is governed by its own head-man, wlio is 8n])po8cd to 
he a descendant of the original founder of the village, and 
who is assisted by a deputy head-man and a watchman. 
The boys of the hamlet have their separate officers, and are 
strictly controlled by their own head and his deputy till 
they enter the married state. The Santals know not the 
distini&tions of Hindu caste, but trace their tribes, usually 
fixed at seven, to the seven sons of the firet parents. The 
whole village feasts, hunts, and worships together; and 
tlie Santal must take his wife, not from his own tribe, but 
from one of the six others. So strong is the bond of race 
that expulsion from the tribe was the only Santal punish- 
ment. A heinous criminal was cut off from fire and water 
in the vUlage, and sent forth alone into the jungle. 


The Santal has no conception of bright and friendly 
gods, such as the Vedic singers worshipped. Still less 
ran he imagine one omnipotent and beneifeeot deity, who 
watches over mankind. Hunted and driven back before 
the Hindus and Mohammedans, he docs not understand 
how a Being can be more powerful than himself without 
wishing to linrm him. What,” said a Santal to an 
ehtquent missionary, who had been discoursing on the 
Christian God, “ what if that strong One should eat me?” 
Nevertheless, the cai*th swarms with spirits and demonH 
whose ill-will he tries to avert. His religion consists of 
nature-worship and offerings to the ghosts of his ances- 
tors, and his rites are more numerous even than those of 
the Hindus. 

Xintil nearly the end of the last century, the Santals 
were the pests of the neighbouring plains. Regularly 
after the Deeember harvest, they sallied fortli from their 
mountains, plundered the lowlands, levied blackmail, and 
then retired with their spoil to their jungles. Bat in 
1781), the British government granted tlio proprietary 
right in the soil to the landliolders of Bengal under the 
arrangements which four years later bceame the pcnnaiient 
settlement. Eorthwith every landholder tried to increase 
the cultivated area on his estate, now become his own i)ro- 
perty. The Santals and other wild tribes were tempted 
to issue from their fastnesses by liigli wages or rent-free 
farms. 

TJie Kandhs (literally “ the mountaineers”), a tribe about 
100,000 strong, inhabit the steep and forest-coveivd ranges 
wliieli rise from the Orissa coast. They form one of a 
group of nrni-Aryan races who still occupy the positions 
assigned to tliem by the Greek geographers 1600 years 
ago. Before that early date they had been pushed back- 
wards by the advancing Aryans from the fertile della 
wliich lies between the mountains and tlie sea. One 
section of tlie Knmlhs was completely broken up, and has 
sunk into landless low castes among the Aryan or Hindu 
communities at the foot of the hills. Another seetion 
stood its ground more firmly, and became a peasant 
militia, holding grants of land from the Hindu chiefs in 
return for military service. A third section fi-ll back into 
tlie fastnesses of the mountains, and was recognized as a 
wild but free race. The Kaiidb idea of government is 
purely patriarchal. The family is strictly ruled by the 
father. The grown-up sons have no property during liis 
life, but live in liis honsc with their wives and children, 
and all share the common meal prepared by the grand- 
mother. The dun consists of a number of families sprung 
from u common father ; and the trilie is made up in like 
manner from a number of clans who claim descent froni 
the same ancestor. The head of the tribe is usually the 
eldest son of the patriarelml family ; but if he be not lit 
fur the post ho is set aside, and an uncle or a younger 
brother appointed. He enters on no undertaking without 
calling togetlier' the lieads of clans, who in their turn 
consult the heads of families. According to the Kandh 
theory of existence, a state of war might lawfully be pre- 
sumed against all neighbours with whom no express agree- 
ment had been made to the contrary. Murders were 
punished by blood- revenge, the kinsmen within a certain 
degree being one and all bound to kill the slayer, unless 
appeased by a payment of grain or cattle. The man who 
wounded anotlier had to maintain the sufferer until he 
recovered from his hurt. A stolen article must bo returned, 
or its equivalent paid ; but the Kandh twice convicted of 
theft was driven forth from his tribe, the gi'eatost punish- 
ment known to the race. Disputes were settled by combat, 
or by the ordeal of boiling oil or heated iron, or by taking 
a solemn oath on an ant-hill, or on a tiger’s claw, or a 
lizard’s skin. When a house-father died leaving no sons, 
his land was parcelled out among the other male heads of 
the village; for no woman, nor indeed any Kandh, was 
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allowed to hold land who could not with his own hand 
defend it 

Some of thetfo ancient races are dying out, such as the 
Andaman islanders, among whom only one family in 18G9 
had as many as tliree children. Others are increasing, 
like the Santals, who have doubled themselves under 
British rule. Bat they all require special and anxious 
care in adapting our complex administration to their primi- 
tive condition and needs. Taken as a wliole, and including 
c'frtain half-Hinduized branches, they number 18,000,000. 
But while the bolder or more isolated of the aboriginal 
races have thus kept themselves apart, by far the greater 
portion sabniittcd in ancient times to ilie Aryan invaders, 
and now make up the muss of the Hindus. 

The aboriginal ruecs on the plains biivo supplied the 
liorcditary criminal classes, alike under the Hindus, the 
Jlloiiunimedans, and tlie British. Formerly organized 
rubber communities, they have, under the stricter police of 
our days, sunk into petty pilferers. The non-Aryan liill 
races, who appear from Vedic times downwards as 
marauders, Imve at length ceased to be a disturbing ele- 
ment in India. Many of them figure as predatory cians 
in Mtdiammcdan and caidy British liistory. They sallied 
forth from their mountains at the end of the autumn 
harvest, pillaged and burned the lowlaiid villages, and 
retired to their fastnesses lad(*n with the booty of the 
]jlains. The measures by which these wild races Imvo 
been reclaimed form some of tlic most lionouniblo episodes 
of Anglo-Indian lule. Their character dlilers in many 
respects from that of tlie tamer popul.atiou of the plains. 
Their truthfulness, sturdy loyalty, and a certain joyous 
bravery, almost amounting to playfulness, appeal in a 
special manner to the English mind. 

Every military man who has had anyfliiug to do with the 
aboriginal races acknowledges that once tliey udinit a claim 
on their allegiance nothing tempts them to a treacherous 
or disloyal act. The fidelity to their acknowledged chief,” 
writes Captain Hunter, very remarkable ; and so strong 
is their attachment that in no situation or condition, how- 
ever desperate, can they he induced to betray him.” 

The short inenrsion of Alexander the Great, n.o. 325, and 
contact with the Bactrian kingdom founded by his .suc- 
cessors, seem to have given no new element to the popula- 
tion, but it was not so with the invasions which followed; 
the Semitic and Mongolian races and a new Aryan element 
were introduced in tbo successive inroads and conquests of 
the Afghans and Persians, of Zenghis Khan and Tamerlane, 
and on the expulsion of the Guebres or fire-worshippers 
from Persia, when that nation embraced the doctrines of 
Islam. These last are confined to Western India, and are 
called Parsecs, that is, Persians. The Semitic and Aryan 
elements are strengthened by the settlement of many 
.Tew’s, Arabs, and Armenians. Thei'e are a few Chinese 
ill the eastern cities. 

In the north the people are generally tall and fair, manly 
and warlike ; in the Deccan and Bengal, small and dark, 
timid and superstitious. The many diversities which exist 
no doubt arise from local circumstances — food, institutions, 
and various intermixtures among themselves. The women, 
except among tlie most exposed castes, are well formed 
and graceful in person, with good featuix's, soft polished 
skins, dark expressive eyes, and fine dark liair. The Hindu 
complexion generally varies from a deep olive to a beautiful 
transparent brown, like the natives of Nortiicrn Italy. 

The Aryan race belonged to the splendid Aryan or 
Indo-Gcrmanic stock, from which the Brahman, the Rajput, 
and the Englishman dike descend. Its earliest liomo seems 
to have been in Central Asia. From t?.at common camping- 
ground certain branches of the race started for the east, 
others for the west. 

The Aryan offshoots to the east and to the west alike 
asserted their superiority over the earlier peoples whom 


they found in possession of the soil. Tlio history of ancient 
Europe is the story of the Aryan settlements around the 
shores of the Meditenuncan; and that wide term modem 
civilization merely means the civilization of the western 
branches of the same race. The history and development 
of India consist, in like manner, of the history and de- 
velopment of the eastern offshoots of the Aryan stock who 
settled in that land. In the west the Aryan speech has 
supplied the modern languages of Europe, America, and 
England's island empires in the Southern Pacific. In the 
cast Hinduism and Buddhism, the two religions of the 
Indian branch of the Aryans, liavo become the faiths of 
more than one-hulf of tlie whole hutrmn race, and spread 
Aiyan thought and culture throughout Asia to the utmost 
limilH of China aud .Tapan. 

The forefathers of the Greek and the Roman, of the 
Ellgli^hn^an and tlie Hindu, dwelt together in Asia, spoke 
the same tongue, worslii))ped the same gods. The lan- 
guages of £uro])e and India, although at first sight tliey 
seem wide apart, are merely different growths from the 
original Aryan speech. This is especially true of the com- 
mon words of family life. The names for father, mother, 
brother, sister, and widow are the same in must of the 
Aryan languages, wlictlier spoken on tiio banks of the 
Ganges, of tlie Tilier, or of the Thames. Thus the word 
daughter^ wliieh occurs in nearly all of tiicni, has been 
derived from two Sanskrit roots meaning “ to draw milk,” 
and preseiTcs the memory of the time wlieii the daughter 
was the little milkmaid in the primitive Aryan household. 

The Vedic hymns exhibit tlie Indian branch of the Aryans 
on their marcli to the south-east and in their new homes. 
As tbeir numbers increased they pushed eastwards along 
tlie base of the Him.alayaB, into what they afterwards called 
the Land of tlie Sacred Singers (^Brahmarndiidenkfi), Their 
settlements included by degrees the “ five rivers” of the Pun- 
jab, together witli the otlicr groat river-system formed by 
the iijipcr courses of tho Jumna and the Ganges. Here the 
Vedic hymns were composed; and tho steady supply of 
water li‘d tho Aryans to settle down from their old state 
of wandering ])abtorul tribes into communities of husband- 
men. Tlie Vedic poets praised tho rivers which enabled 
tliein to make tliis great cliange — pcrliaps the most im- 
portant step in the progress of a race. “ May tho Indus,” 
they sang, “tlie fur-famed giver of wealtli, hear us; [fer- 
tilizing our] broad fields with water,” The Himalayas, 
through whose offshoots they had reached India, and at 
whose southern base they long dwelt, made a lasting 
impression on their memory. The Vedic singer praised 
** Him whose greatness tho snowy ranges, and the sea, 
and tlie aerial river declare.” In all its long wanderings 
through India the Aryan race never forgot its northern 
home. There dwelt its gods and holy singers, and tlieir 
eloquence descended from heaven among men ; while be- 
yond the mountain-wall lay the paradise of <ieitic8 and 
heroes, where the kind and tiie brave for ever repose. 

The Rig-Veda forms tho great literary memorial of tlie 
early Aryan settlements in the Punjab. The ago of this 
venerable hymnal is unknown. The Hindus believe, with- 
out evidence, that it existed “ from before all time,” or at 
least from 3001 years b.c\, neai'ly 5000 years ago. Euro- 
])ean scholnrs liave inferred from astronomical dates that 
its composition was going on about 1400 b.c. The Vedic 
hymns seem to iiave been composed by certain families of 
Kisliis or psalmists, somo of whose names are prescr\’ed. 
The Rig- Veda is a very old collection of 1017 of theso 
short lyrical peeiiis, chiefiy addressed to the gods, and 
containing 10,580 verses. They show ns the Aiyans on 
the banks of the Indus, divided into various tribes, some- 
times at war with eacli other, sometimes united against 
the black-skinncd” aborigines. Caste, in its later sense, 
is unknown. Each father of a family is the priest of his 
own honsohold. Tho chieftain acts as father and priest to 
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the tribe ; but at the p'eater festivals he chooses some one 
specially learned in holy ofTciings to conduct the sacrifice in 
the name of the people. Women enjoyed a high pOHition, 
and Home of the most beautiful hymus were composed by 
ladies and queens. Marriage was lield sacred. Husband 
and wife were both “ rulers of the house ” {dampati)^ and 
drew near to the gods together in prayer. The burning of 
w'ldows on their husbands’ funeral-pile was unknown ; and 
the verses in the Veda which the Brahmans afterwards 
distorted into a sanction for the practice have the very 
opposite ineuiiing. “ Rise, woman,” says the sacred t(!xt 
to the mourner ; “ come to the world of life. Come to us. 
Thou hast fulfilled thy duties us a wife to thy husband.” 

Unlike the modern Hindus, the Allans of the Veda ate 
beef, used a fermented liquor or beer made from the «omn 
plant, and offered the same, strong meat and drink to their 
gods. 'I’lius the stout Aryans spread eastwards through 
Northern India, pushed on from behind by later arrivals of 
their own stock, and driving before them or reducing to 
bondage the earlier “ black-skinned ” raees. 'J’hey marched 
in wliolc communities from one river-valley to ainother, 
each lionse-father a warrior, husbandman, and priest, with 
Ins wife and his little ones and calllu. 

Aryan Mythology : the Itig-Veda . — The.se free-hearted 
tribes had a great trust in themselves and their gods. Like 
other caanquering races, they believed that both themselves 
and their deities were altogether superior to the people of 
tin* land and their poor rude objects of worshii). Indeed, 
this noble self-confidence is a great aid to the success of a 
nation. Their divinities {dernut^ literally “ the shining ones,” 
from the Sanskrit root dw^ to shine) were the graaifc powers 
of nature. Tliey adored the fallier-heavcn {DyaaMh-pkar 
in Sanskrit, the iJum-piter or Jupiter of Rome, the Zeu» 
of Greece, tlie T^ow Gemiaii and, through the Old 

French god-demon, Dus~ius^ probably the J)euce of English 
slang), together with mother-earth and the encompassing 
sky {}\tru7ia in Sanskrit, Uranuif in Latin, Ouranoa in 
Greek). “ Let me not yet, 0 Varuna, enter the house of 
clay” (the grave), says a Rig-Vodic hymn! “have mercy, 
alrniglit}", have mercy ! If I go along trembling, like a cloud 
driven by the ifind, have mercy, almighty, hav<*. mercy! 
Through w’uiit of strcngtli, thou stremg and bright god, 
have 1 gone wrong; have merry, almighty, have mercy!” 
Indrn, or the aqueous vapour that brings lh(5 precious rain 
on wliich plenty or famine still depends each autumn, re- 
ceived the largest number of hymns. By degrees, as the 
settlers realized more and inon; keenly the importance of 
the periodical rains to their new life as husbandmen, he 
became the chief of the Vedic gods. “ The gods do not 
reach unto thee, 0 Indra. or men; thou overcomest all 
ciTaturcs in strength.” Agni, the god of fire (Latin igni-i)^ 
ranks perhaps next to liidra in the number of bjTuns ad- 
dressed to liim ns “ the youngest of the gods,” “ the lord and 
giver of wealth.” The Maruls are the storm gods, “ who 
make the rocks to tmnblc, who tear in ]>Icces the forest.” 
Uslias, the high-bom dawn (Greek “sliinos upon 

us like a young wife, rousing every living being to go forth 
to his work.” The Aswius, or “licet outriders” of the 
dawn, are the first rays of snnrisc, “ lords of lustre.” The 
solar orb himself (Surjya), the wind (Vayu), the sunshine 
or friendly day (Mitra), the animating fci-mcntcd juice of 
the sacrificial plant (Soma), and many others are invoked 
in tlio Veda; in all about thirty- three gods, “who are 
eleven in heaven, eleven on eurtli, and eleven dwelling in 
glory in mid-air.” 

The terrible blood-drinking deities of modem Hinduism 
are scarcely known in the Veda. Buflaloes are indeed 
offered, and one [hymn points to a symbolism based on 
human sacrifices, on early practice apparently extinct be- 
fore the time of the Vedic singers. The great horse- 
sacrifice seems a substitution for the flesh and blood of a 
man. But as a whole the hymns are addressed to bright, 


friendly gods. Rndra, who was destined to become tlie 
Siva of the Hindus, and the third person or destroyer in 
their triad, is only the god of roaring tempests in the Veda; 
Vishnu, the second person or preserver in the Hindu triad, 
is but slightly known as the deity of the shining fiimament; 
while Brahma, the first person or creator, has no separatu 
existence in these simple hymns. The names of the dread- 
ful Maliadeva, Durga, Kali, and of the gentler Krishna and 
Rama, are alike unknowm in the Rig-Veda. 

The Aryan settlers lived on excellent terms with their 
bright gotls. They asked for protection with an assured 
conviction that it would be granted. The sense of sin or 
the idea of spiritual submission scarcely appears in the 
Veda. “ Give me cows, or land, or long life, in return for 
this hymn or offering; ” “slay my enemy, scatter the black- 
skin, and I will sacrifice to thee ” — such is the ordinary frjime 
of mind of the singer to his gods. But at the same time; ho 
was dc’cply stirred by the glory and mystery of the earth 
and the heavens. Indeed tho majesty of nature so filled 
his mind that wlum he praises any one of his shining gods 
ho can think of none other for the time being, and adores 
him as tho supreme ruler. Verses may he quoted declaring 
eaidi of the greater deities to be the one supreme: “Neither 
gods nor men reach unto tliee, 0 Indra;” Soma is “king of 
heaven and earth, the conqueror of all.” I’o Varuna uls(> 
it is said, “Tliou art lord of all, of heaven and e.'irth; tlioii 
art king of all lliose who arc gods and of all those who are 
men.” The more spiritual of the Vedic singers, therefore, 
may he said to have worshipped one God, although not oiio 
alone. Some beautiful souls among them were filled not 
only with llie splendours of tho visible universe, but with 
the deeper mysteries of the unseen, and the powerlossncbs 
of man to scare-h out God. 

“In the beginning them arose tho Golden Child. ITu was 
tho one burn lord cd all that is. lie esiabliBhed the earth and 
this sky. Who is the God to whom wo Hhall offer oursacrifk'u? 

“ lie who gives life, lie who gives strength ; whose command 
all the blight gods revere ; whoHc shadow Is immortality, whoHe 
shadow is death. Who is the God to whom we shall offer our 
sacrifice? 

“ IJe who, through his power, is tho one king of the breath iiig 
and nwiikcning world. He who governs all, man and beast. 
Who is tho God to whom we shall offer onr sacrifice ? 

“ He through whom tho sky is bright and the earth firm; ho 
through whom tho heaven was established, nay, tho highi‘st 
heaven ; he who measured out the light aud the air. Who is 
tho God in whom we shall offer our sacrifice? 

"He who hy his might looked even over the water-clouds; 
he who alone is God above all gods. Who is tho God to whom 
we shall offer our sacrifice?” 

The yearning for rest in God, that desire for the wings 
of a dove, so os to fly away and bo at rest, with which 
noble hearts have nclicd in all ages, breathes in several 
exquisite liymns of the Rig- Veda: “ Where tljore is eternal 
light, in the world where the sun is placed — in that 
I' immortal, imperishable world, place me, 0 Soma! Where 
life is free, in the third heaven of heavens, where the 
w'orlds are radiant — Uicre make me immortal! Where 
there are happiness and delight, where joy and pleasure 
reside, where our desires are attained — there make mo 
immortal.” 

While the aboriginal races buried their dead under rude 
stone monuments, the Aryan — alike in India, in Greece, 
and in Italy — made use of tho funeral-pile as tho most 
solemn method of sevcrlDg the mortal from the immortal 
part of man. As he derived his natural birth from his 
parents, and a partial regeneration, or second birth, fi*om 
tho performance of his religious duties; so the fire, by 
setting free the soul from the body, completed the third 
or heavenly birth. His friends stood round the pyre as 
round a natal bed, and commanded his eye to go to tho 
sun, his breath to the wind, his limbs to the earth — tlio 
water and plants whence they had been derived. But “ as 
for his unborn part, do thou, Lord (Agui), quicken it; 
convey it to the world of the righteous.” 
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Several exquisite nymns bid farewell to the dead: — 

Depart thou, depart thou by the ancient paths to the 
place whither tmr fathers liave departed. Meet with the 
jincient ones ; meet with the lord of death. Throwinj; off 
thine imperfections, go to thy home. Become united with 
^ body; clothe thyself in a shining form.” “Let him 
depart to those for whom flow the rivers of nectar. Let 
him depart to those who, through meditation, have obtained 
the victory ; who, by fixing their thoughts on the unseen, 
have gone to heaven. Let him depart to the mighty in 
battle, to the heroes who have laid down their lives for 
others, to those who have bestowed their goods on the 
poor.” The doctrine of transmigration was unknown. Tlio 
circle round the funeral-pile sang with a firm assurance 
that their friend went direct to a state of blessedness and 
I'cunion with the loved ones who had gone before. “ Do 
thou coudnet us to heav'en,” says a hymn of the later 
Atharva-Veda ; “let us be with our wives and children.^’ 
■“In heaven, where our friends dwell in bliss — having 
left behind the infirmities of the body, free from lameness, 
free from crookedness of limb — there let us behold our 
parents and our children.” “ May the water-shedding 
epirils bear (lice upwards, cooling thee witl> their swift 
motion througli the air, and sprinkling thee with dew.” 
“ Dear him, carry him ; let him, with all his faculties coni- 
plelo, go to the world of the righteous. Crossing the dark 
valley which spreadeth boundless around him, let the un- 
born soul ascend to heaven. Wash the feet of liiin who is 
stained with sin ; let him go upwards witli c1cuns(‘(l feet. 
Crossing the gloom, gazing with wonder in many diicctions, 
let the unborn soul go up to heaven.” 

The hymns of the Rig-Veda wore composed, as we have 
seen, by the Aryans in their colonics along the Indus, and 
on their march eastwards towards the Jumna and upper 
Ganges. The growing numbers of the settlers, and the 
arrival of fresh Ai*yaii tribes from bcliind, still compelled 
them to advance. From the land of the sacred singers, 
Mami describes them as spreading through “Tlie Middle 
Land ” (J/adAtr/aoKesAa), comprising the whole river-systems 
•of Upper India as far east as Oudh and Allahabad, with 
the Himalayas as its northern and the Vlndhya ranges ns 
its southern boundary. The conquest of the vast new 
tracts thus included seems not to Jiave commenced till 
the close of the Rig-Vcdic era, and it must have been the 
work of many generations. During this udvanee tlie 
simple faith of the Rig-Vedic singers was first adorned 
with stately rites, and then extinguished beneath them. 
The race progi'essed from a loose confederacy of tribes into 
several well-knit nations, each bound together by the strong 
central force of kingly power, directed by a powerful priest- 
hood and organized on a firm basis of caste. 

Whence arose this new constitution of the Ar}»an tribes 
into nations, with castes, priests, and kings ? Wc linvo 
seen that although iii their earlier colonics on the Indus 
each father was priest in his family, yet the chieftain, or 
lord of llie settlors, called in some man specially learned in 
holy oflciings to conduct the great triiml sacrifices. Such 
men were highly honoured, and the famous quarrel which 
runs throughout the whole Veda sprang from the claims 
of two rival sages, Vasislitha and Viswnmitra, to perfunn 
one of those ceremonies. The art of writing was unknown, 
and the hymns and sacrificial words had to bo lianded 
down by word of mouth from father to son. It thus 
happened that the families who learned them by heart 
became, as it were, the hereditary owners of the liturgies 
required at the most solemn offerings to the gods. Mem* 
bers of tliese households were clioscn again and again to 
•conduct the tribal sacrifices, to chant tlie battle hymn, to 
implore the divine aid, or to pray away the divine wrath. 
Even the Rig-Veda recognizes the importance of these 
sacrifices. “That king,” says a verse, “before whom 
inarches the priest, he 2one dwells well established in his 


cfwn house, to him the people bow down. The king who 
gives wealth to the priest, ho will conquer, him tho gods 
will protect.” The tribesmen first hoped, then believed, 
that a hymn or prayer wdjich had once acted successfully, 
and been followed by victory, would again produce the 
same results. Tho hymns became a valuable family 
property for those who had composed or learned them. 
The Rig-Veda tells how tho prayer of Vasishtha prevailed 
“ in tho battle of the ten kings,” and how that of Viswa- 
mitra “ preserves the tribe of tho Bharats.” Tho potent 
prayer was termed hrahma^ and he who offered it brahman. 
Woe to him who despised cither ! “ Whosoever,” says the 

Rig-Veda, “ scoffs at the prayer (ItTahma) which we have 
made, may h«)t plagues como upon him, may the sky bum 
up that hater of Brahmans” (brahma-dvish). 

Certain families thus came to liavc not only a hereditary 
claim to cunducl the great sacrifices, but also tho exclusive 
knowledge of the ancient hymns, or at any rate of the tra- 
ditions which explained their symbolical meaning. Tliey 
naturally tried to render the ceremonies solemn and im- 
posing. By degrees a vast array of ministrants grew np 
around cacli of the greater sacrifices, 'riicrc were first tbc 
ollieiating priests and their assistants, who prepared the 
sacrificial ground, dressed the altar, slew the victims, and 
poured out tlie libations; second, tho chanters of the Vcdic 
hymns; third, the reciters of other parts of the service; 
fourth, the sup<‘rior priests, who W'alchcd over tlic whole, 
and corrected mistakes. 

The Sutra ». — The priests composed a number of new 
works, called Sutras, which elaborated still further their 
system of sacrifice, and which asserted still more strongly 
their own claims as a separate and superior caste. They 
alleged that these Sutras, although not directly revealed 
by God, were founded on tlie inspired Vedas and Brah- 
manas, and that they had therefore a divine authority as 
sacred traditions {smriti). The Sutras were composed in 
the form of, literally, strings of aphorisms or short sen- 
tences, for the sake of brevity, and in order that their vast 
iininber might Ix^ tlie better remembered in an age when 
writing was little practised or unknown. Some of them, 
such us the Kalpa-Sulras, deal with the ritual and sacrifices; 
others, like the* Household or Griliya-Sutras, with the cere- 
monies at birtli, maiTiage, and death ; a still larger class 
of Sutras with the doctrines, duties, and privileges of the 
priests. They thus became the fuuudution of the whole 
legislation and philosojiby of the Brahmans in later times. 
I^See Bkaiimanism. | The Sutras exhibit the Brahmans 
no longer ns the individual sacrificers of the Vcdic period, 
but as a powerful lieveditary caste, claiming supremacy 
alike over the kings and the })eople. 

Meanwhile otlicr castes Imd been gradually fonned. As 
the Aryans moved eastwards from tlie Indus, some of the 
w'an iors were more fortunate than others, or received larger 
shares of the conquered lands. Such families had not to 
till their fields with their own hands, but could leave that 
work to be done by the aboriginal races whom they subdued. 
In this way there grew np a class of w\'nTiorK, freed from 
the labour of husbandry, who surrounded the chief or king, 
and were always ready for battle. It seems likely that 
these kinsmen and compaiiioiis of the king formed an im- 
portant class among tho early Aryan tribes in India, as they 
certainly did among tho ancient brandies of the race in 
Europe, and still do at the petty courts of India. In 
process of time, when the Aryans settled down, not as 
mere fighting clans, but ns powerful nations, in tho Middle 
Land along the Jumna and tho Gauges, this wandor class 
grew in numbers and in power. Tlie black races bad been 
reduced to serfdom, or driven bark towards the Himalayas 
and the Viiidhyas, on tlie north and the soutli of the central 
tract. The incessant fighting, which had fonned the com- 
mon lot of the tribes on their actual migration eastwards 
from the Indns, ceased. A section of the people laid aside 
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their armn, and devoted thenuBelvos to agriculture or other 
peaceful pureuits. 7'he RuUry heats of the Middle Laud 
must also have abated their old northern energy, and led 
them to love repose. Those ivho, from family ties or from 
personal inclination, preferred a soldier's life, had to go 
beyond the frontier to find an enemy. Distant expeditions 
of this sort could bo undertaken much less coiivcuieutly 
by the husbandman than in the ancient time, wiicn his 
fields lay on the very border of the enemy's country, and 
had just been wrested from it. Such expeditions required 
and probably developed a class of soldiers whose presence 
was not constantly needed at home for tilling the land. 
The old wan'ior eompanions and kinsmen of the king 
formed a nucleus round which gathered the more dai'ing 
spirits, and laid the foundation of a military caste. 

The Aryans on the Ganges, in the Middle Land, thus 
found themselves divided into tliret) classes — first, the 
priests or Brahmans; second, tlio warriors and king's 
companions, called in ancient times Kshattriyas, at thn 
present dayKajputs; third, the husbandmen or agricul- 
tural settlers, who retained the old name of Vaisyas (from 
the root wjs), which in the Vedic period had included the 
whole people. These three classes gradually became dis- 
tinct castes; interniaiTiage between them ceased, and each 
kept more and more strictly to its hercdilary employment. 
But they were all recognized as belonging to the Twice-born 
or Aryan race; they were all present at the great national 
sacrifices, and all worshipped the same bright gods. Be- 
neath them was a fourth or servile class, called Sudras, the 
rtMimauts of the vanquished aboiiginal tribes whose lives 
had been spared. These were the slave-bands of black 
descent, the Dasas of the Veda. Tiiey were distinguished 
from their Twice-born Aryan conquerors as being only 
Once-born, and by many contemptuous epithets. They 
were not allowed to he present at the great national 
sacriliees, or at the feasts which followed them. They 
could never rise out of tlieir servile condition; and to 
thorn was assigned the severest toil in the fields and all 
the hard and dirty work of the village community. See 
Gastk. 

Tlic parumou4t position which the Brahmans won 
resulted, in no small measure, from the heneiits which 
they bestowed. For their own Aryan countrymen they 
developed a noble language and literature. The Brahmuns 
were not only the priests and ])hilo.sophers, but also the 
lawgivers, tlie administrators, the men of science, and 
the poets of their race. Their influence on the aboriginal 
peoples, the hill and forest races of India, was even more 
important. To these rude remnants of the flint and bronze 
ages they brought in ancient times a knowledge of the 
metals and the gods. Within the historical period the 
Brahmans have incorporated the mass of the backward 
races into the social and religious organization of liinduism. 
A system of worship is a great comfort to a tropical people 
hemmed in by the uncoutrulled forces of nature, as it 
teaches them liow to propitiate those mysterious powers, 
and so tends to liberate their minds from the terrors of 
the unseen. The reflective life of the Aliddlc Land 
(^Madhya-deshd) led the Brahmans to see that the old 
gods of the Vcdic hymns were in reality not supremo 
beings, but poctie fictions; for when they came to tliink 
the matter out they found that the sun, the aqueous 
vapour, the cncuinpasBing sky, the wind, and the dawn, 
could not each be separate and supreme creators, hut must 
have all proceeded from one first cause. They did not 
shuck the religious sense of the less speculative castes by 
any public rejection of the Vedic deities. They accepted the 
old Shining Ones of the Veda as beautiful manifestations 
of the divine power, and couiinued to decorously conduct 
the sacrifices in their honour. But among their own caste 
the Brahmans distinctly enunciated the unity of God. To 
the Veda^ the Brahmaiias, and the Sutras, they added a 


vast body of theological literature, composed at intervals 
between SOO b.c. and 1000 A.i>. The ITpanishads, mean- 
ing, according to their great Brahman eipounder, The 
Science of God,*’ and his identity with the soul ; *’ the 
Ariinyakas, or “Tracts for the Forest Recluse;" and the 
mucli later Puranas, or “ Traditions from of Old," contain 
mystic and beautiful doctrines ifigarding the unity of God 
and the immortality of the soul, mingled with less noble 
dogmas, popular tales, and superstitions. The mass of 
the people were left to believe in four castes, four Vedas, 
and many deities; but the higher thinkers among the 
Brahmans recognized tliat in the beginning there was but 
one caste, one Veda, and ones God. 

The old Shining Ones of the Vcdic singers W(*rc, indeed, 
no longer suitable deities, either for the life w'hieh the 
Aryans led after they advanced into Southern Bengal, or 
for the country in which they lived. The Vedic gods 
were the good friends of the free-hearted warring tribes 
in Northern India, settled on the banks of fordable streams 
or of not overpowering rivers. Tn Central and South- 
eastern Bengal the Brahmans required deities whose nature 
and attributes would satisfy profoundly reflective minds, 
and at the same time would he commensurate with the 
stupendous forces of nature amid whieh they dwelt. Tlie 
storm gods (Maruts) of the Veda might suflice to raise 
the dust-whirlwinds of the Punjab, but they were evidently 
deities on a smaller scale than those W'liieh wielded the 
iiTcslstiblo cyclones of Bengal. I'ho rivers, too, had ceased 
to he merely bountiful givers of wealth, as in tlio north. 
Their accumulated waters came down in floods, which 
buried cities and drowned provinces, wrenching away the 
villages on their banks, destroying and reproducing the land 
with an equal balance. The high-born dawn, the genial 
sun, and the friendly day, wdth the other kind but confused 
old groups of Vedic deities, gave place to the conreptiou 
of one god in his thr(5o solemn manifestations as Brahma 
the creatoi, Vishnu the preserver, and Siva the destroyer 
and reproducer. Each of these liad his prototype among 
the Vcdic deities, and they remain ,to this liour tlie three 
persons of the Hindu triad. Brahma, the creator, was too 
abstract in idea to be a popular god ; and in journeying 
through India travellers report finding only one great seat 
of his w'orship at the present day, on the margin of the 
sacred lake Pushkara, near Ajmere. One day of Brahma 
is 2160 millions of man's years. Vishnu, the preserver, 
was a more useful and practical deity. In his ten incarna- 
tions, especially in his seventh and eight li, as Rarna and 
Krishna, under many names and in widely vaiying funns, 
he took the place of the old bright Vcdic gods. Siva, the 
third person of the triad, embodied as destroyer and 
reproducer tho profound conception of death as a change 
of state and an entry into new life. He thus obtained, 
on the one hand, tho special reverence of the mystic and 
philosophic sects among the Brahmans; while, on tho 
other, bis terrible aspects associated him alike with the 
Rudra, or god of roaring tempests, of tho Veda, and with 
the blood-loving deities of the non-Aryan tribes. Vishnu 
and Biva, in tlioir diverse male and female shapes, now 
form, for practical purposes, the gods of the Hindu 
population. 

The truth is, that the Aryans in India worshipped, first, 
as they felt; then, as they admired; and finally, as they 
reasoned. Their eaidiest Vcdic gods were the stupendous 
phenomena of the visible world; their deities beeaino 
divine heroes in the epic legends, and were spiritualized 
into abstractions by the philosophical schools. From the 
Vedic era downward, that is to say, during a period which 
canuot be estimated at less than 8000 years, the Brahmans 
have slowly elaborated the forces and splendid manifesta- 
tions of nature into a harmonious godhead, and constiiicted 
a system of belief and worship for the Indian people. They 
also pondered deeply on the mysteries of life. Whence 
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nroso this fabric of the visible world ? and whence came we ' 
ourselveSf we who with cotiHcions minds look out upon it? 
It is to these questions that philosophy has, among all 
races, owed her birth ; and the Bvahinaiis arranged their 
widely diverse answers to them in six great systems or 
diVTsanas^ literally mirrors of knowledge. Thus a vast 
body of speculation grew up at least 600 years before 
Christ. The universal insoluble probleiriH of thought and 
being, of mind and iimtlor, and of soul as apart from both; 
of tlio origin of evil, of the summum honum of life, of 
necessity and freewill, and of the relations of the Creator 
to the creature, arc endlessly discussed. All the six schools 
had the same starting-point, ex nihilo nihil Jit ; and their 
sages, as a rule, struggled towards the same end, the 
liheration of the human soul from the necessity of exist- 
ence and from the chain of future births, by its absorption 
into the supreme soul or the primordial essence of the 
universe. 

Language, — The science of language had been re- 
duced in India to fundamental principles at a time when 
the grammarians of the West still treated it on the basis 
of accidental reseinblanccs, and modern philology itself 
dates from the study of Sanskrit by European scholars. 
Panini was the architect of Sanskrit grammar ; but a long 
siie.cessioii of learned men iiinst liave laboured before he 
reared his enduring fabric. The date of Panini lias been 
fixed liy liis leanicd editor Bbbtliiigk at about H60 n.c. ; but 
Weber, reasoning from a hlatenieiit made long ufterw»ards 
by the Chinese pilgiiin Uiouen Thsang, suggests that it 
may have been later. The grammar of Panini stands 
suprf'ine among the grammars of the world, alike for its 
precision of statement and for its tlioruugb miulysis of the 
routs of the language and of the formative principles of 
w'orrls. By LMiiployiiig an algebraic tcrininulugy it attains 
u sharp succinctness unrivalled in brevity, but at times 
enigmatical. It arranges in logical barmony the whole 
phenomena wliicli ibo Sanskrit language presents, and 
stands forth as one of the most splendid achievements of 
liuinan invention and industry. 8u elaborate is the struc- 
ture that doubts have arisen whetlicr its innumerable rules 
of formation and phonetic change, its polysyllabic deriva- 
tives, its ten conjugations with their multiform aorists and 
long array of teases, could ever have been the spoken 
language of a people. It is certain lliut ut an early date 
Sanskrit began to undergo siniplifieatioii ; and that the 
Aryan peasant, alike in bis ancient and modern vernaculars, 
contented himself with narrower forms of speech. 

It seems probable, indeed, that tliis divergence took 
place before the time of Panini (.‘150 ij.ti.), and that the 
spoken language, or rrahrita-bhadta^ bad already assumed 
simpler forms by the assimilation of consonants and the 
curtailment of terminals. The tiamkrita-hhasha^ literally 
the “ perfected speech,” wliieh Panini stereotyped by his 
gruinmuT, retained the old Aryan accumulations of con- 
sonants, WMtli an undiininishcd array of inflections. In 
this language the Ilrahnians wrote. It became the literary 
language of India — isolated from the spoken dialects, but 
prescribed as the vehicle for philusopliy, science, and all 
poetry of serious aim or epic dignity. As the Aryan race 
mingled with the previous inhabitants of the land, the 
Indian vernactilars adopted words of non-Aryan origin, 
and severed tliemsclves completely from Sanskrit, which 
for many hundred years ha.s been unintelligible to the eom- 
innn people of India. The old synthetic Sanskrit undcr- 
W'cnt the same process os Latin, into an analytic language, 
and about the same time. Each of these noble languages 
died, and each gave birth to a family of languages which 
can never die. An intermediate stage of the process can 
bo traced in the Hindu dnnna, in which persons of good 
birth speak in Prakrit ized Sanskrit, and the low castes 
in a hhaaha^ or patois, between the old Prakrit and the 
modem dialects. It is cliiefly under the popularizing in- 


fluences of British rule that the Indian vemacnlars have 
become literary languages. Until the last century San- 
skrit, although as dead as Latin so far as the mass of the 
people wore cnnccrncd, was the vehicle for all intellectual 
and artistic efforts of the Hindus, their local ballads ex- 
cepted. Ill addition to their other sources of influence, 
therefore, the Brahmans were the interpreters of a national 
literature written in a language unknoirii to the people. 

TJie priceless inheritance thus committed to their charge 
they banded tlown, to a great extent, by word of inoiitli. 
Partly from this cause, but chietiy owing to the destructive 
climate of India, no Sanskrit inaimscripts of reiiaito anti- 
quity exist. A fairly continuous series of inscriptions on 
rocks, pillars, and copper-])lates enable us to trace back the 
Indian aljihabets to the tliird century «.c. But even the 
iiion* ancient of the Sanskrit manuscripts are only four 
hundred years old, very few Lave an ago exceeding five 
centuries, and only two date as far back as and lOOK 
A.i>, The earliest of th(‘in (1U(>8 a.i>.) comes from the 
cold, dry highlands of Nepal. With regard to tlie origin 
of the Indian alphabets, the evidence is still too undigested 
to allow of cursory statement. Of the two characters iu 
Avhich the Asoka inscriptions were written (250 A.D.), the 
nurtbern variety, or Ariano-Pali, is now admitted to be of 
Pbamician, or at any rate of noii-lndiau, parcMitagc. TJic 
southern varii'ty, or Indo-Pali, is believed by some scholars 
to be of western origin, while others hold it to be an inde- 
pendent Indian alphabet ; and an attempt lias even been 
made to trace back its letters to an indigenous system 
of picture-writing or bieroglypliics in prehistoric India. 
Quintus Curtius mentions that the Indians wrote on leaves 
in the time of Alexander (320 n.c.) 'fbey do so to this 
hour. 

Sanskrit literature was the more easily transmitted by 
word of inontb, from the clrcuinstunee that it was entirely 
written in verse. A prose style, simple and cuiiipaet, bud 
grow'u up during the early ago following that of the Vcdic 
hymns. But Sanskrit literature begins with the later, 
altboiigb still ancient, stage of Aryan development, W'liicli 
had bupiU'seded the Vedic gods by the Bralimanical triad, 
Brahma, Vishnu, and Siva. When Sanskrit appears de- 
finitively on the scene in the centuries preceding the birth 
of Christ, it adopted once and for all a rbytbinie. versiflea- 
llou alike for jioetry, philosophy, scii'iiee, law, and religion, 
with the exception of tlie beast fables and the almost 
algebraic strings of aphorisms in the Sutras. Tlie Buddh- 
ist legends adhered more closely to the spoken dialects of 
ancient India, PrakrUa-bha»ha ; and they have also re- 
tained a prose style. But in classical Sanskrit literature, 
prose Iwcame an arrested development : the sloka or verso 
reigned suprenu*; and nothing can be chiinsier than the 
attempts at ])rosu in the later romances and conimcntarles. 
rrosc-writing was practically a lost art iu India for eighteen 
hundred years. 

Sanskrit dictionaries are a much later product than 
Sanskrit grammar. The oldest Indian lexicographer whose 
work survives, Ainara-t»iulia, ranked among the nine gems” 
at the court of Vikramaditya — one of several monarchs of 
the .same name, assigned to various periods from 66 b.c. 
to 1060 A.i). This dictionary furnishes data which cer- 
tainly belong to a later period than the first century B.c. ; 
probably to many hundred years later. The other Sanskrit 
lexicons which have come down belong to the eleventh, 
twelfth, and subsequent centuries. Those centuries, in- 
deed, seem to mark an era of industry in dictionary-making; 
and there is no Inherent evidence in Ainara-siuha's work 
(the Amara-kosha) to show that it was separated from 
th«*m by any wide interval. 

As previously stated the same natural pi-ocess under 
wliich Romance languages were formed from Latin operated 
to produce the North Indian vernaculars from the Sanskrit, 
which bears much the same relation to them that Latin 
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does to tho laTi^flp;es of Spnln, Portn^al, Italy, and France. 
One of the dialects was Hindi ; this, overlaid with Arabic 
and Persian words, after the Afghan conquest, was changed 
into Hindnstani, and so of tho others. Or Hindnstani 
may be distinguished into Urdu, which borrows from 
Arabic and Persian, and Hindi, which borrows from the 
iSanskrit. Tlie chief languages of the class are the Ben- 
gali or Gaura proper, Hindi and its offspring Hindustani, 
Punjabi, Sindhi, Gujerati, Marhatti and its offspring Coti- 
cani, Onya, Marwari, Assamese, Cashmeri, and tho court 
language of Nepaul. Hindustani is the distinctive tongue 
of the Mohammedans of the Deccan, Oriya is spoken in 
Orissa; Marhatti is also spoken in parts of the Deccan; 
the names of tho others sufficiently indicate the districts 
where they j)revail. In all of these tongues there is a 
considerable Scythic substratum, dne to the influence of 
the aboriginal people. The Sanskrit character is used 
in tho Hindi and Marhatti; the others have a distinct 
character. The Dravidian languages are so called from 
the Sanskrit name for Tamil, the Dravidas being a people 
of the south. Among the Scythian or Turanian group of 
longues the one to which they are most closely related is 
tho Ugrian or Finnish, and the more special afliiiities ar«* 
W'itli the Ostiak, a remarkable eircuinstance as iiidi(uiting a 
very early migration from the dreary Silieriaii regions into 
llio sniiiiy plains of India. The Dravidian gi'oup contains 
six cultivated and six uncultivated dialects ; tho cultivated 
are the Tamil, Telugu, Malayalam, Ciinnresc, Tulu, Coorg 
or Kudagii. I’Ikj Tamil, the earliest cultivated and the 
most copious, is spoken by lf),0()0,000 people in Soutli- 
casterii India, and in tho north and north-west parts of 
Ceylon. It is found in all the marts of tho Fast, the 
Tamils being tlic most energetic and enter|irising of the 
Hindus. Telugu ranks next in antiquity of culture and 
in copiousness, but has more sweetness ; it is spoken by 
16,000,00U people on the east side of the Bay of Bengal, 
north of Pnlicat, south of Orissa, and itdand as fur us the 
boundary of Mysore, and in part of the Nizam’s ten-itory. 
The Malayalam, the Malabar of tho l*ortugncse, is spoken 
by nearly 4,000,000 people on tho south-west const; 
Ganareso by 10,000,000 in the Mysore and part of the 
Nizam’s dominion • Tulu by 000,000 persons in a small 
district of Canara; in its limited literature t lie Cnnarcse 
clnxractcr is used. The Coorg is spoken by 150.000 
persons in tho district of this name. The I’clugu and 
Canarcse cbaracter.s are tho same; the others have a dis- 
tinct character. The other six languages are cntii’ely 
uncultivated and have no written character; they are Guild, 
Khnnd or Ku, Oraon, Knjinahal, Kota, and Tudu. A few 
other non-Aryan languages, which seem to liavc originated 
in mixtures of the Indo'Cliinese or Tibetan tongues with 
Indian dialects, are spoken by tribes in the mountain 
forests of tho sub-Himalayas, and there is a great variety 
of local dialects. The Parsecs of the west speak the 
Gujerati. 

Indian Art , — Both in form and colour, and more than 
in either of these, in its exquisite workmanship, Indian 
art holds a high place. Indian AiiciriTKfJTUUE is 
separately treated of. English decorative art in onr 
day has bon*owed largely from Indian forms and patterns. 
The exquisite scrolls of the rock-temples at Karli and 
Ajunta, the delicate marble tracery and fiat wood-carving 
of Western India, the harmonious blending of forms 
and colours in the fabrics of Cashmere, have contributed 
to the restoration of tosto in England. Indian art-work, 
w'hcn fuithfol to native designs, has obtained tlio highest 
honours at the various international exhibitions of Europe. 
In pictorial art the Hindus never made much progress, 
except in miniature-painting, for which perspective is 
not required. But some of the book-illustrations, exe- 
cuted in India under Persian impulses, are full of spirit 
and beauty. The royal library at Windsor contains the 


finest existing examples in this by-path of art, a noble 
manuscript of tho Shah Jahan Namah, purchased in Oudh 
for .£1200 in the last century, and now possession of 
her Majesty, will amply repay a visit. The specimens at 
the South Kensington Museum do not adequately repre- 
sent that branch of Indian painting. But they are almost 
everything that could bo desired as regards Indian design, 
even including Persian bookbinding and several of tlio 
minor formative arts. 

Law , — ^As tho Brahmans spread their infincncc east- 
wards and southwards from the middle land of Bengal, 
they cuirried their codes with them, and as they gi'adaally 
moulded the population of India into Hinduism, such 
codes proved too narrow a ba.sis for dealing with tho 
rights, duties, and social organization of the people. The 
later Hindu legislators accordingly incnlcatcd the reeogni- 
tiun of tho local usages or land-law of each part of the 
country, and of each class or tribe. While binding 
together and preserving the historical unity of the Aryan 
twice-born c.astcs by systems of law founded on their 
ancient codes, tliey made provision for the eiistoms and 
diverse stages of civilization of the ruder peoples of India, 
over whom they established their ascendency. By such 
provisions, alike in religion and law, the Bnihm.ins incor- 
porated the Indian races into that loosely coherent mass 
known as tho Hindu popul.itiou. The English on assum- 
ing the government of India -wisely declared that they 
would administer justice according to the customs of the 
people. But our high courts enforce the Brnhmaiiical 
rodcs with a comprehensiveness and precision unknown in 
ancient India. Each age has the gift of adjusting its 
institutions to its actual wants, especially among tribes 
whose customs have not been reduced to written Ijitv. 
Many of tliose customs will, if left to themselves, die out ; 
others of them, which prove suited to tho new social 
developni^nts under British rule, will live. 

^Secular JAtcrature of the JHndwt , — Tho Brahmans 
were not merely the dcpositaiies of the sacred books, tho 
philosophy, the science, and the laws of the ancient Hindu 
cominonwe.altli ; they were also the creators and custodians 
of its secular literature. They had a practical monopoly 
of Vedi<{ learning, and their }>olicy was to trace b.ick every 
branch of knowledge and of intellectual efibrt to the Ved.a. 
In this policy they were aided by the divci’gcnco wliich 
arose at a very early date between the written and spoken 
langnnges of India. Sanskrit literature, apart from reli- 
pon, philosophy, and law, consists mainly of two p'cat 
epics, the drama, and a vast body of legendaiy, erotic, and 
mystical poetry. 

Tho venerable epic of tho Mahablmrata ranks first. 
The orthodox legend ascribes it to the sage Vyasa, who, 
according to Brahman chronology, compiled tho inspired 
hymns into the four Vedas, nearly 6000 years ago (3001 
]t.c.) But one beauty of Sanskrit is that every word dis- 
closes its ancient oi’igiu in spite of mcdissval fictions, and 
Vyasa means simply the arranger, from the verb to fit 
together.” No fewer than twenty-eight Vyasas, incar- 
nations of Brahma and Vishnu, came down in successive 
astronomical eras to arrange and promulgate the Vedas on 
earth. Many of tho legends in the Mahabbarata are of 
Vedic antiquity, and the main story deals with a period 
assigned, in the absence of any conclusive evidence, to 
about 1200 B.C., and certainly long anterior to tlie time 
of Buddha, 648 b.c. But its compilation into its present 
literary form seems to have taken place several centuries 
later. Panini makes no clear allusion to it (850 n.c.) 
The inquisitive Greek ambassador and historian, Megas- 
thenes, does not appear to have heard of it during bis 
stay in India, 800 B.c. Dion Chrysostomos supplies the 
earliest external evidence of the existence of the Maha- 
bbarata, about 75 A.D. Tho arrangement of its vast mass 
of legends must probably have covered a long period* 
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Indeed, the pesent poem bears traces of tliree separate 
eras of compilation, during 'which its collection of primi- 
tive folk-tales^grew (as stated by itself) from 8800 sloktM 
or couplets into a cyclopsedia of Indian mythology and 
legendary lore extending over eighteen books and 220,000 
lines. The twenty-four books of Uomer's Iliad comprise 
only 15,093 lines, and the twelve books of Virgil’s ^neid 
only 98G8. 

The central stoiy of the Mahabhavata occnpics scarcely 
one-fourth of the whole, or about 50,000 lines. It nar- 
rates a prehistoric struggle between two families of the 
Lunar race for a patch of country near Delhi. These 
families, alike descended from the royal Bhorata, consisted 
of two brotherhoods, cousins to each other, and both 
brought up under tlie same roof. Tlic five PandAvas 
were the rniracnlously born sons of King Pnndu, who, 
smitten by a curse, resigned the sovereignty to his brother 
Dhrita-rashtra, and retired to a hermitage in the Hima- 
layas, where he died. The ruins of his capital, Hastina- 
pura, or the Elephant City, are pointed out beside a 
deserted bed of the Ganges, 57 miles north-east of Delhi, 
at this day. His brother ruled in Ins stfjud, and to him 
100 sons were born, who took the name of the Kauravas, 
from ail ancestor, Kuru. Dhrita-raNhtra acted as a faith- 
ful guanlian to his five nephews, the Pmidavas, and chose 
the eldest of thcMii us heir to the family kingdom. Ills 
own sons resented this act of siipereessiori, and so arose 
the quarrel hctwceii the 100 Kauravas and the five Pan- 
davas, which forms the main story of tlio Mahabliarato. 

The second great Indian epic, the Bamayaiia, recounts 
the advance of the Aryans into Southern India. Unlike 
the Mahuhharata, its composition is assigned not to a com- 
piler (^vt/asa) in the abstract, but to a named poet, Valmiki. 
On the other baud, the personages and episodes of the 
Kamayana have an abstract or mythological character, 
which contrasts W'ith the matter-of-fact stories of the 
hlahabhoi'ata. 

Drama and Fable , — In India, as in Greece and Rome, 
scenic representations seem to have taken their rise in the 
rude pantomime of a very early time, possibly as far back 
:is tlie Vedic ritual ; and the Sanskrit word for the drama, 
natal'a^ is derived from nata^ a dancer. But the Sanskrit 
dramas of the classical age whicli have come down to us 
pi-obably belong to the period between the first century 
ii.c. and the eighth century A.n. They make mention of 
Greek slaves, arc acquainted with Buddhism In its full dtt- 
velopincnt. and disclose a wide divergence Isdween Sanskrit 
and the dialects used by the lower classes. The Maha- 
hhoi'ata and Rainayuna appear in the drama as part of the 
popular literature — in fact, us occupying very much the 
same position which they still hold. No dramas are yet 
known to exist among the works which the Hindus who 
emigrated to Java about 600 A.n. carried with them to 
their homes, nor among the Tibetan translations of the 
Sanslcrit classics. 

The most famous drama of Kalidasa is “ Sakuntala, or 
the Lost Ring.” Like the ancient epics, it divides its 
action between the court of the king and the hemulage in 
the forest. Prince Dusliyanta, an ancestor of the nobL 
Lunar race, weds by an irregular marriage a beautiful 
Brahman girl, Sakuntala, at her father’s retreat in the 
jungle. Before returuing to his capital ho gives his bride 
a ring as a pledge of his love ; but smitten by a enrse 
from a Brahman, she loses the ring, and cannot bo recog- 
nized by her husband till it is found. Sakuntala bears a 
son in her loneliness, and sets out to claim recognition foi 
herself and child at her husband’s court. But she is as om 
unknown to the prince, till, after many sorrows and trials, 
the ring comes to light She is then happily reunited with 
her husband, and her son grows up to bo the noble Bbarata, 
the chief founder of the Lunar dynasty, whose achieveinonts 
form the theme of the Mahabharata. Sakuntala, like Sita, 


is the type of the chaste and faithful Hindu wife ; and her 
love and sorrow, after forming the favourite romance of 
the Indian people for perhaps 1800 years, have furnished 
a theme for the great European poet of our age, “ Wouldst 
thou,” says Guctho — 

'* Wouldst thou the young year's blossoms, and the fruits of 
its decline, 

And all by which the soul is charmed, enraptured, feasted, 
fed— 

Wouldst thou the earth and heaven itself in one solo name 
combine ? 

1 name lliee, O Sakuntala! and all at onco is said.” 

Sakuntala 1ms had the good fortune to he translated by 
Sir William Jones (1789), and to be sung by Goctlic. But 
other of the llimlu dramas and domestic poems arc of 
almost equal iiitercKt and beauty. The drama was one of 
the first branches of Hindu literature to heartily accept 
the spoken dialects; and the native Uieatro forms the best, 
indeed the only, school in which an Englishman con 
acquaint himself with the indoor life of the people. lu 
our own day there has been n groat dramatic revival in 
India; new plays in the vcraacular tongues constantly 
issue from the press; and societies of patriotic young 
natives form lliemsclves into dramatic companies, especially 
in Calcutta and Bombay. Many of the pieces arc ver- 
nacular rendering'? of stories from the Sanskrit epics and 
classical dramas. Several liave a political significance, and 
deal with the phases of development upon which India has 
entered under the influence of British rule. 

Closely allied to the drama is the prose romance. Dr. 
H. Wilson said that Hindu literature contained collections 
of domestic narrative to an extent surpassing that of any 
other people. Tlic fables of animals familiar to the western 
world, from the lime of ^sop downwards, had their ori- 
ghuil home in India. The relation between the fox and 
the lion in the Greek versions has no reality in natnn* ; but 
it was based upon the actual relation between the lion and 
his follower the jackal in the Sanskrit stories. Welnu* 
thinks that complete cycles of Indian fables may have 
existed in the time of l^uiini (35U u.c. ?) It is known 
that the Sanskrit Panebatantra, or Book of Beast Tales,” 
was translated into tJie ancient I’crsian as early ns the 
sixth century A.i>., and from that rendering all the sub- 
sequent versions in Asia Minor and Europe have been 
derived. I'hc most ancient animal fables of India arc at 
tlic present day the nursery stories of England and Aincrie-a. 
Tho graceful Hindu imagination delighted also In fairy 
talcs ; and the Sanskiil compositions of this class are tho 
original soiirc’e of many of tho fairy stories of Persia, 
Arabia, and Christendom. 

In medueval India a large body of poetry, half-religious, 
lialf-amoruus, grew up around the legi*ud of tho youthful 
Krishna (the eighth incarnation of Vishnu) and his loves 
with tho shepherdesses, tho playmates of his sweet pas- 
torail life. Kalidasa, according to Hindu tradition, uras the 
father of the erotic lyric, as well as a great dramatic and 
epic poet. In his “ Megha-duta, or Cloud Messenger,” aa 
exile sends a message by a wind-borno cloud to Ins love, 
and the countries beneath its long aerial route arc made 
to ])ass like a panorama hefoi-c tlio rcjwler’s eye, Tho 
“Gita Govinda, or Divine Herdsman of Jayadeva” is a 
Saiiski'it Song of Solomon, not earlier than tho twelfth cen- 
tury A.D. A festival onco a year celebrates the birtliplaco 
of this mystical love-poet in the Birbhum District of 
Lower Bengal ; and many less famous compositions of the 
same class now issue from the vernacular press throughout 
India. 

The mediosval Brahmans displayed a marvellous activity 
in tlieological as well as in lyric poetry. The Puranas, 
literally “The Ancient Writings,” form a collection of 
religious and philosophical treatises in verse, of which the 
principal ones number eighteen. The whole Puranaa 
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nre said to contain 1,600,000 lines. The reallj old ones 
have cither been lost or been incorporated in new com- 
pilations; and the composition of the existing Puranas 
})robably took place from the eighth to the sixteenth cen- 
tury A.D. As the epics sang the wars of the Aryan heroes, 
so the Pnranaa recount the deeds of the Brahman gods. 
They deal with the creation of the universe ; its snceessivo 
dissolutions and reconstructions ; the stories of the deities 
and their incarnations ; tlie reigns of the divine Manus ; 
and the clirotiicles of the Solar and Lunar lines of kings 
who ruled, tlic former in the east and the latter in the 
west of the Middle Laud (Madhya-desha). The Puranas 
belong to the period when the Hindus had split up into 
their two existing divisions, as worshippers of Vishnu or 
of Siva. They devote themselves to the gloritication of 
one or other of these two rival gods, and thus embody the 
sectarian theology of Brahmiinism. Wliile claiming to bo 
founded on Vedic inspiration, they practically superseded 
the Veda, and have formed during ten centuries the sacred 
literature on winch Hinduism rests. 

In order to iindcrstuiid the h»ng domination of the 
Brahmans and tlie influence which they still wield, it is 
necessary ever to keep in mind their position as tlie great 
literary caste. Their priestly supremacy has been re- 
peatedly assailed, and was during ii space of nearly 1000 
years overthrown. But throughout twenty-two centuries 
they have been the counsellors of Hindu princes and the 
teachers of tlie Hindu people. They represent the early 
Aryan civilization of India; and the essential hisfoiy of 
the Hindus is a narrative of the attacks upon the continuity 
of that civilization — tliat is to say, of attacks upon the 
Brahinanical system of the Middle Land, and of the modi- 
fleations and compromises to which that system has had 
to submit. Those attacks range themselves under six 
epochs. First, the religious uprising of the half-Bruhman- 
izod Aryan tribes on the east of the Middle Laud, initiated 
by the preaching of Buddha in the sixth century n.c., cul- 
minating in the Buddliist kingdoms about the commence- 
ment of our era [see Buddhism], and inciting into modem 
Hinduism about the eighth century a.d. Second, warlike 
inroads of non-Bralimaiiical Aryans or other races from 
the west, commencing with the Greek invasions in the 
fourth century and continuing under the Grcco- 
Bactrian empire and its successors to probably tlie third 
or fifth century a.d. Third, the influence of the non- 
Aryan tribes of India and of the non-Aiyan low castes 
incorporated from them ; an influence ever at work — indeed 
by far the most powerful agent in dissolving Brahmanism 
into Hinduism, but ^presented in a special manner by the 
noii-Aiyaii kingdoms about tlic seventh and eighth cen- 
turies A.D. Fourth, the reaction against the low beliefs, 
priestly oppression, and bloody rites which resulted from 
this compromise between Brohmauism and aboriginal wor- 
ship. The reaction received an impetus from tlie preach- 
ing of Sankar Acharja, who founded the great Sivaite sect 
about 700 A.D. It obtained its full development under a 
line of great Vlshnuvite reformers from the twelfth to the 
sixteenth centuries a.d. Fifth, Mohammedan invasions and 
the rule of Islam, 1000 to 1765 A.D. Sixth, the English 
supremacy, and the popular upheaval which it has produced 
in the eighteenth and nineteentli centuries. 

BinduUm , — Brahmanism and Buddhism have already 
been described in separate articles. Buddhism never ousted 
Brahmanism from any large part of India. Tho two 
systems oo-existed as popular religions during more than 
1000 years (244 n.c. to about 800 a.d.), and modem 
Hinduism is tlie joint product of both. This may be 
described as a social organization and a religions con- 
federacy. As a social organization it rests upon caste, 
with its roots deep down in the ethnical elements of the 
Indian people. As a religious confederacy it represents 
the coalition of the old Yedic faith of the Brahmans with 


Buddhism on the one hand, and with tho ruder rites of 
the pre-Aiyan and Indo-Scythic races on the other. 

Tlie ethnical basis of caste is disclosed in tlic old division 
of tho people into tho “ twice-born ” Aryan castes, includ- 
ing Brahmans, Kshattriyos, and Vaisyas ; and the oncc- 
bom” non-Aryan Sudras. The twice-born castes still 
wear the sacred thread, and claim a joint, although an 
unequal, inheritance in the holy books of the Veda. The 
once-born castes are still denied the sacred thread, ami 
tiieir initiation into tho religious literature of the Iiido- 
Arynns has only been eflected by the secular icacliing of 
our Anglo-Indian schools. But while caste is thus deeply 
founded in the distiuctions of race, its snpcrstructuru has 
been regulated by another system of division, based on the 
occupalioiiH of the people. The early classification of the 
people may bo expressed cither ethnically as twice-born 
Aryans and once-honi non-Aryans, or socially, as priests, 
warriors, hiishandmon, and serfs. On the two principles 
of classification, according to race and according to employ- 
ment, still fnrtiicr modified by geographical position, has 
been built up tlie ethnical and social organization of Indian 
caste. [ See Caste.] As a rule it may be said that the 
Aryan or twicc-borii castes adliero most closely to the 
ethnical principle of division; the once-born or distinctly 
non-Aryan to the same principle, but profoundly modified 
by the concurrent principle of einployment, while the mixed 
progeny of the two are almost entirely classified in modern 
iitnes according to their occupation. But such generaliza- 
tions must bo taken as subject to many exceptions; and 
at every point distinctions according to locality make 
thenibclvCB felt. 

In many parts of India Brahmans may be fonnd c.iniing 
their livelihood as porters, shepherds, cultivators, potters, 
and fishermen, side by side with othei*8 who would rather 
staiTc and see their wives and little ones die of hunger, 
than demean themselves to manual labour or let food pre- 
paied by a man of inferior caste pass their lips. 

The Hindu custom now forbids marriage between (1) 
persons of the same gotra or kindred, and (2) persons of 
dififerent castes. But this precise double rule lias been 
arrived at only after many iuterinediato experiments in 
ondugarnous and exogamous tribal life. 8uch survivals 
constitute an important branch of law, in fact, the eoininuii 
law of India, and furnish one of tlie chief diilicultius in the 
way of Anglo-Indian codification. 

iliriduism is, however, not only a social organization 
resting upon caste ; it is also a religious federation based 
upon worsliip. As the various race-elements of tho Indian 
pi'oplc have been welded into caste, so the simple old beliefs 
of the Veda, tlio mild doctrines of Buddha, aud the fierce 
riles of the iion-Aiyan tribes have been thrown into the 
melting-pot, and poured out thence as a mixture of alloy 
and dross to be worked up into tho Hindu gods. Buddhism 
not only breathed into the new birth its noble spirit of 
charity, but bequeathed to Hinduism many of its institu- 
tions unimpaired, together with its scheme of religious life 
and the material fabric of its worship. At this day tho 
mfifiajan or bankers' ^nild, in Surat, devotes part of the 
fees that it levies on bills of exchange to animal hospitals — 
true survivals of an edict which provided a system of 
medical aid for beasts 250 years before Christ ! 

Tho religious houses of the Orissa delta, with their 
revenue of X50,000 a year, are but the Hindu develop- 
ments of tho Buddhist cells and rock monasteries, whose 
remains still honeycomb the adjacent hills. In the religi- 
ous life of the Vishnuvito communities their rules are 
Buddhistic, with Brahinanical reasons attached. Thus tho 
moral code of the Kabir Panthis consists of five rules : — 
First, life, whether of man or beast, must not be violated ; 
because it is the gift of God. Second, humanity is the 
cardinal virtue ; and the shedding of blood, whether of 
man or boast, a hauious crime. Third, truth is the great 
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principle of conduct ; because all tlie ills of life and ignor- 
ance of God arc due to orighidl falsehood (ma^a). Fourth, 
retirement frol.i the world is desirable; because the desires 
of the world are hostilo to tranquillity of sou), and to the 
undisturbed meditation on God. Fifth, obedience to tho 
spiritnal guide is incumbent on all. This last rule is 
common to every sect of the Hindus. But the Kahir 
Panthis direct the pupil to examine well his teacher's life 
and doctrine before he resigns himself to his control. If 
we did not know that Buddhism was itself an outgrowth 
from primitive Brahmanism, wc might hold this code to be 
simple Buddhism, with the addition of a personal God. 
But knowing that Brahmanism and Buddhism were them- 
selves closely connected, and that they combined to form 
Hinduism, it is impossible to discriminate exactly how far 
the last was made up by direct transmission from either of 
the other two. 

Hinduism, however, derived its elements not merely 
from the two ancient Aryan faiths, the Brnhmanical and 
tlie Buddhist. In its popular aspects it drew much of its 
strength and many of its rites from the Nnga and other 
iioii-Aryan peoples of India. Buddhists and Brahmans 
alike endeavoured, during their long struggle, to enlist tho 
masses on their side. The Naga kingdoms were divided 
hy the Cliiiiese geographers into those which had ac^cepted 
Bu(ldhi'»m mid those which hud not. A chief feature in 
Nagji-worship w’as the revej-ence for dragons or tailed 
monsters. I'his reverence found its way into mndiicval 
Buddhism, and hecamc an imjxiiiant clement in Buddhist 
mytliulogy. Indeed, Fergnsson in Ids “Tree and iSerpcnt 
Worsliip” goes so far as to say that “Buddhism was little 
more tiian a revival of the coarser superstitions of the 
ahorigiiial raecs, purified and relined hy the application of 
Aryan morality.” Buddhism from tlic first had to contend 
as much against tho under current of Naga reverence, in 
the popular mind, as against the supercilious opposition of 
the* philosophic Brahniaii in tho upper cuiTcnt. At last, 
as it would seem, driven to an extremity by the gathering 
e.loud of persecution, the Buddhists sought escape hy closing 
w’ith the popular creed, and endeavouring to enlist the 
people against the priests; but with no further success 
than such a respite as might ho included within some one 
hundred years. 

Tliis conception of the process is coloured by modern 
ideas, but there can be no doubt that Hinduism incorporated 
many aboriginal rites. It hud to provide for tlie uon-Aiwan 
ns well as for the Aryan elements of th<* population, and it 
combined the Brahmanism and Buddhism of tho Aryans 
with tho fetish-worship and religion of terror which swayed 
the non-Aryan races. Some of its superstitions seem to 
have been brought by Turanian or Scythian migi’ations 
from Central Asia. The fetish and tree worship of the 
non-Aryan races also entered largely into Hinduism. Tho 
first Englishman who tried to study tho natives ns they 
actually arc, and not as tho Br.ahmans described them, was 
struck by the universal prevalence of a worship quite dis- 
tinct from that of the Hindu deities. A Bengal village 
has usually its local god, which it adores either in the form 
of a rude unhewn stone, or a stump, or a tree marked with 
red lead. Sometimes a lump of clay placed under a tree 
docs for a deity, and the attendant priest, when there is 
one, generally belongs to one of the hulf-Hinduizcd low 
castes. The rude stone represents the non-Aryan fetish ; 
and the tree seems to owe its sanctity to the non- Aryan 
belief that it forms the abode of the gliosts or gods of the 
village. 

In all cases tho Brahmans enriched the popular symbol- 
ism with deep metaphysical doctrines and with admirable 
moral codes. The great Vishnnvite festival of Bengal, tho 
rath-jatra^ when Jagannath, “ the lord of the world,” is 
dragged in his car to his garden-house, is of Buddhist 
origin. But it has many a humbler counterpart in the 


forest exenrsinns wdiich the Bengal villagers make in their 
holiday clothes to some sacred tree in the neighbonring 
grove or jungle. These jungle rites find special favour 
with the low castes, and disclose curious survivals of the 
non-Hinduized clement in the worshippers. Blood sacri- 
fices and the eating of flesh have long been banished from 
the popular Vishnuvite sects. But on such forest festivals 
the fierce aboriginal instincts even in the mixed castes, who 
accept in ordinary life the restraints of Hinduism, break 
loose. Cowherds have been seen to feed on swine-flesli, 
which at all other times they regard with abhorrence. 
Tho ceremonies, where they can pretend to a conscious 
meaning, have a propitiatory or necromantic tinge. 

The development of Hinduism out of pre-existing religi- 
ous types, although a natural evolution, bears the impress 
of human guidance. Until the twelfth century the Brah- 
mans supplied the directing energy in opposition to tho 
Buddhists, and founded their reforms on a reassertion of 
the personality of God. But by that period Buddhism 
had ceased to struggle for a separate existence in India, 
and tho mass of the people began to strike out religious 
sects u])on popular rather than on Bralnnanical lines. Tho 
work of tho t‘urly Brahman reformers was accordingly 
carried on after the twelfth century, in part by low -caste 
apostles, who gavo life to the old Brahmanieal coneeptiou 
of a personal (lod by infusing into it the Buddhist doctrine 
of tJie spiritual equality of man. Many of the Hindu sects 
form brotherhoods on tho Buddhist model, witliin which 
the clahsitieation by casto gives place to one based on the 
various degrees of perfection attained in the religious life. 
Most of the Hindu reformations since the twelfth century 
thus pre.servo wdiat was best in each of the two ancient 
faiths of India — namely, the personal Ond of the Brahmans 
and the spiritual equality of the Buddhists. Among tho 
Hindus every preacher who would really appeal to tho 
popular heart must fulfil two conditions, and conform to a 
certain type. He must ent himself off from the world hy 
a solemn act, like the great renunciation of Buddha; and 
he must come forth from his solemn communing with a 
simple me.ssage. Tlic mchsage need not be original, for it 
must consist of a reassertion, in some form, of tho person- 
ality of God and the equality of men in his sight. 

Hinduism boasts a line of religious founders stretching 
in almost nnbn>kon succession from about 700 a.i>. to the 
present day. The lives of the medixval saints and their 
wondrous works arc recorded in the Bhakta-Mala, literally, 
“ The Garland of the Faithful,” compiled by Nabhaji, about 
three ec*nturi(;s ago. Jt is the Golden Legend and Acta 
Sanctorum of Hinduism. The same wonders are not re- 
corded of each of its apostles, but divine interpositions 
Abound in the life of all. 

One of the most celebrated of tho Hindu apostles was 
Sankara Acharya, who w'as horn in Malabar, and after 
w'aiidering as an itinerant preacher over India as far as 
Cashmere, died at Kcdarnath in the Himalayas, aged thirty- 
two, He moulded the later Vedantic philosopliy into 
final form, and popularized it into a national religion. It 
is scarcely too much to say, that since his sliort life in tho 
eighth or ninth century, every new Hindu sect has had to 
start with a personal God. He addressed himself 'to the 
liigh-caste philosophers on the one hand, and to the low- 
e^ste multitude on the other. He left behind, as tho two- 
fold results of his life's work, a compact Brahman sect 
and a popular religion. 

Sankara taught that there was one sole and supreme 
God, Brahma Bara lirahma, distinct alike from any 
meinlcr of the old Brahman triad or of the modern Hindu 
pantheon: the ruler of the universe and its inscrutablo 
first canse, to bo worshipped, not by sacrifices, but by 
meditation, and in spirit and in truth. The Smarta 
Brahmans follow this philosophic side of his teacliinga; 
and of the religious houses which ho founded some remain 
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to this day, controlled from the parent monastery, perched 
niiioii^ tlic western ranges of Mysore. But Sankara 
realized that such a faith is for the few. To those who 
could not rise to so high a conception of the godhead, ho 
allowed tho practice of any rites prescribed by the Veda, 
or by later orthodox teachers, to whatsoever form of tho 
godhead they might be addressed. Tradition fondly 
narrates that tho moulders of almost all tho historical 
sects of Hinduism — Sivaites, Vishnuvites, Suaras, Saktas, 
Ganapatya, Bliairavas — wore his disciples. Siva is the 
liudra of the Vedas, as developed by Brahman ))hilosophy, 
and filially adapted to popular worship. Budra, the 
storm-god of the Vcdic hymns, had grown during this 
j)row.ss into Siva, the destroyer and reproducer, as tho 
third person of the Brahman triad. 

Ill the hands of Sankara's followers and apostolic suc- 
cessors, Siva-worship became one of the two chief religions 
of India. As at once tlio destroyer and reproducer, Siva 
represented profound philosophical doclriiies, and was early 
Tccoguizcd as being in a sjiecial sense the god of tho Brali- 
nuius. To them he was the symbol of death as merely a 
change of life. On the other hand, Jiis terrible aspects, 
preserved in liis long list of names, from the Koarcr (Uudra) 
of the Veda to the Dread One (Bhiiiia) of the modern 
Hindu pantheon, well adapted him to the religion of feai* 
and projiitialioii prevalent among the ruder non-Aryan 
raees. Siva, in his twofold character, thus became the 
deity alike of the higiicst and of the hiwest castes. He is 
the Maha-deva, or great god of modern Iliuduism; and 
his wife is Devi, pre-eminently the goddess. His images 
])artake of his double nature. The Brahnianical conception 
is represented by his attitude as a fair-skiiiued man, seated 
in profound tliought, the ayinhol of the fertilizing Ganges 
above his head and the hull near at hand. The wilder 
non- Aryan aspects of his character are signified by his 
necklace of skulls, his collar of twining scryients, his tiger 
skin, and his club with a human head at the end. ILis 
Jive faces and four anns have also their signifiennee. ITis 
wife in like maimer appears in her Aryan form as Uma, 
light, tho typo of high-born loveliness ; in her composite 
character as Durga, a goldon-colonred woman, beautiful 
Imt menacing, riding on a tiger ; and in her terrible non- 
Aiy'an aspects, as Kali, a black Buy, of a liidcous counte- 
nance, dripping with blood, crowned with snakes, and hung 
round with skulls. 

The ritual of Siva-worsliip preserves, iu an even more 
striking w'liy, the traces of its double origin. The higher 
minds still adoro the godhead by silent contemplation, as 
prescribed by Sankara, without the aid of external rites. 
But the low castes pt)ur out tho lives of countless victims 
at the feet of the terrible Kali, and until lately, in time of 
pestilence and famine, tric'd in their despair to appease tho 
reh'iitless goddess by human blood. Such sacrifices are 
now forbidden, alike by Hindu custom and Knglisli law, 
and goats arc offered instead. 11. TI. Wilson found evi- 
dence that they were regularly ofiered by the Kapalika 
sect of Sivaite Hindus eight centuries ago ; and represen- 
tatives of those hideous votaries of Siva, smeared with 
.ashes from the funeral pile, and their necks hung round 
with human skulls, survive to this day. 

TJie thirteen chief sects of Siva-worshippers faithfully 
ri'present the composite character of their god. Sankara 
left behind him a succession of teachers, many of whom 
TOKC} to the rank of religious founders. The Smarta Brah- 
mans still maintain their life of calm monastic piety. The 
Dandis or ascetics divide their lime between begging and 
meditation. Some of them adore, without rites, Siva 
as the third person of tho Aryan triad ; others practise 
an apparently non-Aryan ceremony of initiation by draw- 
ing blood from tho inner pai't of the novice^s knee, as an 
offering to tho god in his more terrible fonn, Bhairava. 
All Dandis follow the non-Aryan custom of burying their 


dead, or commit the body to some sacred stream. Tho * 
Yogis include every cla.ss of devotee, from the speechless 
mystic who, by long suppressions of the bwatb, loses tho 
consciousness of existence in an unearthly union with Siva, 
to the impostor who sits upon air, and tho juggler who 
travels with a performing goat. Tho Sivaito sects descend, 
through various gradations of self-mortificaiioii and ab- 
straction, to the Aghoris, whose abnegation extends to 
eating carrion and gashing their bodies with knives. The 
lowcht sects follow non-Ai*yan rather than Aryan types, 
alike us regards their use of animal food and their bloody 
worship. 

These non-Aryan types are, however, spiritualized into a 
mystic symbolism by the Sivaito Saktas, or worshippers of 
the creative energy in nature (Sakti). 'J’ho right-hand 
adorers fulh»w the Aiyaii ritual, with the addition of an 
oiferiug of blond. 

The Kanclmliyas, one of the lowest of the Sivaite si'cts, 
not only oiifurco a coiniminity of women, but take measures 
to prevent the exercise of individual selection, and thus 
leave the matter entirely to divine chanc«j. liven their 
orgies, however, ani Bpiiilualized into a mystic syrnholism ; 
and the dread goddess .surely punishes the votary who 
enters on them merely to gratify his lusts. 

Siva-worship thus became a link between the highest 
and the lowest castes of the Hindus. Vishnu, the second 
person of the Aryan triad, supplied a religion for the inlcr- 
inediatc classes. fStva, us a philosophical coneeptlua of 
Brahmans, afforded small scope for legend ; and the 
atrocities told of him and his wife in their terrible Torms. 
as adapted to the non-Aryan masses, were little capable of 
refined literary treatment. But Vishnu, the preserver, 
furnished a congenial theme fur sacred romance. Ills 
religion appealed, not to tho fears, but to the hopes of 
mankind. Siva-worshij) combined tho Brahnianical doc- 
trine of a perK(nial God with non- Aryan bloody rites; 
Vishnu-worship, in its final fonn as a popular religion, re- 
presents thci isoalition of the same Brahntanicul doctrine of 
a personal God with the Buddhist principle of tho spiritual 
cfjiiality of man. 

Vishnu had always been a very humann god, from the 
time when he makes his appearanec in the Veda as a solar 
myth, tho unconquerable preserver striding across tho uni- 
verse in three .stops. Ilis later incarnations made him tlie 
familiar friend of man. Of these descents on earth, ten, or 
as some say, twenty-two, iu number, Visliiiu-wor&hip, with 
the histinct of a popular religion, chose the? two most beauti- 
ful and most human for adoration. A.s Kama and Krishna, 
Vishnu attracted to himself iimumcrahle loving legends. 
Kama, his seventh inearnation, was the hero of the Sanskrit 
epic, tho Kamayaiia. In his eighth incaiTi.atioii, as Krishna, 
Vishnu hecoinea the liigh-soulcd prince of the other epic, 
the Mahabharata; be afterwards grew into tho central 
figure of Indian pastoral poetry, was spiritualized into tho 
supreme god of the Vishnuviteruranas, and now flourishes 
tlie most popular deity of tho Ilhnlns. The worship of 
Vislmu, in one form or another, is the religion of tho bulk 
of the middle classes, with its roots deep down in beauti- 
ful forms of non-Aryaniiature-worship,andit8 top sending 
forth branches among the most refined of the Brahmans 
and literary classes. It is a religion in all things graceful. 
Its gods are heroes or bright friendly beings, who walk 
and eonverso with men. Its legends breathe an almost 
Grecian beauty. But pastoral simpIi<niio8 and an exquisite 
ritual belong to a later ago tlian Siva-worship, with its 
pandering to the grosser superstitions of the masses. Vish- 
nnvjsm made its popular conquests at a later period than 
Sivaite rites. 

Tho “ Vishnu Parana,” a religious treatise compiled in 
tho eleventh century, declares that there is one God ; but 
he is tho God of the Brahmans, to whom he gives the earth 
us an inheritance, and in his eyes the ruder Indian races 
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are as naught. This is the general tenor of its doctrines, 
although more enlightened, perhaps because later, passages 
occur. I* the “ Vishnu Parana” Buddha is still an arch- 
herctic, who teaches the masses to despise tlio Veda, but 
whose disciples are eventually crushed by the bright Aryan 
gods. It is true that in the concluding book, when treat- 
ing of the last iron age, to which this world has now come, 
Ronui nobler idea of God’s dealing with man gleams forth. 
In that time of universal dissolution and darkness, the 
sage consoles us by the fact that devotion to Vishnu will 
suffice for salvation to all persons and to all castes. 

Vishnuvism had to preach a diflerent doctrine before it 
could becoTne, as it has for ages been, a religion of the 
people. The first of the lino of Vishnuvilc reformers wfis 
Kainaniija, a Brahman of Southern India. In the middle 
of tlio twelfth century ho led a niovement against tlie 
SivnitcB, proclaiming the. unity of God, under the title of 
Vishnu, tluj cause and the creator of all things. 

At the end of tlie thirteenth century A.i>. according to 
some authorities, or at the end of the fourteenth according 
to others, the great reformation, whicli made Vishiiu-wor- 
ship a iiatioiiul religion of India, took place. Bamanaud 
stands fifth ill the apostolic succession from Ramanuja, 
an<l sjjrcad his doctrine througli Northern India. He had 
liis headquarters in a monastery at Benares, hut wandered 
from place to place, preaching the one Chid under tlic name 
of Vishnu, and choosing twelve disciples, not from the 
priests or iioiile-s, but from among tlie despised castes. One 
of them was a leather-dresser, another a harber, and the most 
distinguished of all was the reputed son of a weaver. The 
list shows that every caste without distinction found free 
entrance into the new faith. 'J’he life of a disciple was no 
life of ease. lie was called upon to forsake the world in 
a strifitly literal sense, and to go about preaching or teach- 
ing, and living on alms, llis old age found an asylum in 
some inoiiustery of tho brotherhood. Ramanuja hud ad- 
ilressed liirnsclf ehicily to the pure Aryan cast<*s, and wrote 
in the language of the Brahmans. Ramanand appealed to 
the people, and tho literature of his sect is in the dialects 
familiar to the masses. The Hindu vernacular owes its 
development into a written language partly to the folk- 
songs of the pcasanlcy and the wai' ballads of tlie Rajput 
court-lMirds, hut chiefly to the- literary re(|uirements of the 
new popular faith. Vishniivism has deejdy impressed itself 
on tiie modern dialects of Northern Indio. 

Kabir, one of the twelve disciples of Raiininaud, carried 
his doctrines throughout Bengal. As his master had laboured 
to gather together all castes of the Hindus into one common 
faitli, so Kabir, sciung that the Hindus were no longer the 
whole inhabitants of India, tried aliout the beginning of 
the fifteenth century to build up a religion that should 
(‘mbraco Hindu and Mohaininedaii alike. The writings of 
his sect acknowledged that the God of the Hindu is also 
the God of the Mohammedan, llis universal name is The 
Inner, whether ho bo invoked as tho Ali of the Mohammedans 
tir as the Rama of tho Hindus. “ To Ali and to Rama wr 
owe our life,” say the scriptures of his sect, “ and should 
sliow like tenderness to all who live. What avails it to 
wash your mouth, to count your beads, to bathe in holy 
streams, to bow in temples, if, while you mutter your 
prayers or journey on pilgiimagc, deceitful ness is in your 
lieart? The Hindu fasts every eleventh day ; the Mussul- 
man on the Ramazan, Who formed the remaining months 
and days that you should venerate but one? If tho 
Creator dwell in tabernacles, whose dwelling is the universe ? 
1'he city of the Hindu God is to the cast (^BenaresJ, thi 
city of the Mussulman God is to the west [ Mecca^ ; hut 
explore your own heart, for there is the God both of the 
Mussulmans and of the Hindus. Behold but one in all 
things. Ho to whom the world belongs, ho is the father 
of tlie worshippers alike of Ali and of Rama. Ho is my 
guide, ho Is my priest.” 


Kabir’s teaching marks another great stride in the Vish- 
nuvito reformation. His master, Ramanand, had asserted 
the equality of castes, because ho identified the deity with 
the worsliipper. He had regarded tho devotee as but a 
manifestation of tho divinity, and no lowness of birth could 
degrade the godhead. As Vishnu had taken tlie form of 
several of the inferior animals, such as tho boar and the 
fish incarnations, so might he he born as a man of any 
caste. Kabir accepted tliis doctrine, but ho warmed it by 
an intense humanity. All the chances and changes of life, 
the varied lot of man, his dilTerences in religion, his desires, 
hopes, fears, loves, are but tlie work of Maya^ or illusion. 
To recognize the one divine spirit under these manifold 
iliusluiis, is to obtain emaiicipatiuii and the rest of the 
soul. That rest is to be rcaebed, not.by burnt-offerings 
or sacrifice, but, iiecortling to Kabir, by faith (bhnkti\ by 
mcditalioii on the Supreme, by keeping his holy names, 
Hari, Ram, Govind, for ever on the lips and hi the heart. 

Tho labours of Kabir may he placed between 11180 
and 1420. In J485, Chaitaiiya was born, and spread the 
Viblmuvite doctrines, under the worship of Jugammth. 
tlirongliout the deltas of Bengal and Orissa. Signs and 
wonders attended Cliaitanya through life, and during four 
ceulurics lie lias been wursliijiped as an incarnation of 
Vislmu. His doctrine was that no race or caste was 
beyond the pale of salvation. The Mussulmans shared Ills 
labours, and profited by liis preaching us well ns tin* 
Hindus. He held that all men ai‘o alike capable of faith, 
and that all castes by faith become equally pure. Implicit 
belief and incessant devotion were Ids wateliwurdb. Con- 
templation rather than ritual was his pathway to salvation. 
Obedience to the religious guide is the great characteristic 
of his sect; but he warned his disciples to respect their 
teachers as second fathers, and not ns gods. The groat 
end of his system, as of all Indian fomis of worship, is the 
liberation of the soul. He htdd that such liberation do(>K 
not mean the mere aindldlation of separate existence. It 
consists in nothing mure than an entire freedom from the 
stains and tho frailties of tho body. The liberated soul 
dwells for ever, either in a blessed region of perfect beauty 
and sinlcsMKsss, or it soars into the heaven of Vishnu him- 
self, high above tlie myths and mirages of this world, where 
God ujipears no more in his mortal incarnations, or in any 
other form, but is known in his supreme essence. 

The followers of Cliaitanya belong to every caste, but 
they acknowledge the rule of the descendants of the original 
disciple (f/osaini). 'I'lic sect is open alike to the married 
and unmarried. It has its celibates and W'andering men- 
dicants, bnt its religious teachers are generally married 
men. They live with their wives and children in clusters 
of houses around a temple to Krishna; and in this way the 
adoration of Cliaitanya has become a sort of family worship 
throughout Orissii. The landed gentry worship liim with 
a daily ritual in household chapels dedicated to his name. 
The most important doctrine of the sect is their recognition 
of tho Vcilue of women as iiistnictors of the outside femalo 
community. For long they were the only teachers admitted 
into the zanauas of good families in Bengal. Fifty years 
ago they had effected a change for the better in the stale 
of female education, and the value of such instruction was 
assigned as the cause of the sect Laving spread in Calcutta. 
Since that time Vishnuvito female ascetics of various sorts 
have entered the .same field. 

Tho death of Cliaitanya marked tho beginning of n 
spiritual deeline in Vislmu-worship. About 1620 Val- 
labha-Swami preached in Nurthcni India that the liberation 
of the soul did not depend upon the mortification of tho 
body; and that God ivas to bo sought, not in nakedness and 
hunger and solitude, hut amid the enjoymeuts of this life. 
An opulent sect had, from an early period, attached itself 
to the worship of Krishna and his mistress Radlia, a mystic 
significance being, of course, assigned to their pastoral 
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loves. Still more popular among women is tbe modern 
adoration of Krishna os the Bala Gopala or the infant 
cowherd, perhaps unconsciously Btimulatcd by the Christian 
tradition of tbe divine child. Another influence of Chris- 
tianity on Hinduism may possibly bo traced in the growing 
function assigned by the Krishna sects to bkakti, or faith, 
as an all-sufficient instruTnent of salvation. 

Vallabha-Swarai was tbe apostle of Visbnuvism as a 
religion of pleasure. When be bad finished his life’s work 
he descended into the Ganges ; a brilliant flame arose from 
tbe spot, and, in the presence of a host of witnesses, his 
glorified form ascended to heaven. The special object of 
his homage was Vishnu in his pastoral incarnation, in 
which ho took the form of tho divine youth Krishna, and 
led an arcadian life in the forest. Shady Iww'ers, lovely 
women, exquisite viands, and everything that appeals to 
tlie luscious sensuousness of a tropical race, are mingled 
in his worship. His daily ritual consists of eight services, 
in which Krishna’s image, as a beautiful hoy, is delicately 
bathed, anointed with esscMicos, S]ileiididly attinnl, and 
sumptuously fed. The followers of the first Vishnuvite 
reformers dwelt together in secludcjd monasteries, and went 
about scantily clothed, living upon alms. But this sect 
perforins its devotions arrayed in costly apparel, anointed 
with oil, and perfumed with camphor or sandal. It seeks 
its converts, not among weavers, or leather-dressers, or b.av- 
bers, but among wcaltiiy bankers and merchants, who hiok 
upon life as a thing to he enjo3"ed, and upon pilgrimage as 
a holiday excursion or an opjmrtunity for trade. 

In a religion of this sort abuses arc inevitable. It w'as 
a revolt against a system which taught that the soul could 
approach its Maker only by the mortilication of the body. 
It declared that God was present in the cities and marts 
of men, not less than in the cave of tlie ascetic. Faith 
and love were its instruments of salvation, and voluptuous 
coTiloiriplation its approved spiritual slate. It delighted 
to clotlio the deity in a beautiful human form, and mystical 
amorous poems make a largo part of its canonical literature. 
One of its most valued theological treatises is entitled 
I'lie Ocean of Love ” (/Vew tSaffar) ; and although its 
nobler professors always recognize its spiritual character, to 
baser minds it has become simply a religion of pleasure. 
The loves of Ktidha and Krishna, that woodland pastoral, 
redolent of a wild-flowcr aroma as ethereal as tlie legend 
of Tsyche and Cupid, are sonictimeH matcrijilized into a 
sanction for licentious rites. 

l‘he worship of Siva and Vishnu operates as a religions 
bond among the Hindus, in the same way as caste supplies 
the basis of their social organiziitioii. Theoretically tho 
Hindu religion starts from the \'edn, and acknowledges 
its divine autliunty. But, practieallv, we have s(*en tliat 
Hinduism takes its origin from many sonrce.s. Vishnu- 
worship and Sivaite rites represent the two most popular 
combinations of these various elements. TJie liighly culti- 
vated Braliman is a pure tlieist ; the less cultivated wor- 
ships the divinity under some chosen form, ixlita-devata. 
The conventional Brahman, especially in the south, takes 
as his “chosen deity” Siva in his deep philosophical signi- 
Bcanee. The middle classes and the mercantile cominnnity 
adore some incarnation of Vishnu. The low castes pro- 
pitiate Siva tho destroyer, or rather one of his female 
manifestations, such as tho dread Kali. 

Of the three members of the Hindu triad, the first per- 
son, Brahma, has now but a few scattered handfuls of 
followers; the second person, Vishnu, supplies a worship 
for the middle classes ; around the third person, Siva, in 
his twofold aspects, has grown up that mixture of pbilo- 
Bopbical symbolism with propitiatory rites professed by 
tlie highest and by the lowest castes. But tbe educated 
Hindu willingly recognizes that, beyond and above his 
chosen person of the triad, or liis favourite incarnation, or 
his village fetish, or his household tala^ram^ dwells the 


Param-eswara, the One First Canse, whom the eye has 
not seen and wdiom the mind cannot conceive, but who 
may lie worshipped in any one of tho forms in which he 
has made his power manifest to men. 

A barbaron.s and unnatural custom in India, principally 
among the Hindus, is that which compels the marriage of 
mere children, and which it is to bo hoped will beenine less 
marked as lime rolls on, and as tho people, by education, 
obtain a gradual knowledge of the ethics of civilized nations. 
Tho result of this custom is shown by the last consus in the 
number of widows and their ages belonging to the Hindu 
race. Under ten years of age there arc no fewer than 
03,000 ; between ten and liftcen, 174,524 ; between fifteen 
and twenty, 312,021; and between twenty and thirty, 
1,572,145. AVhat makes the custom still more repre- 
hensible is the fact that this great host of widows is pro- 
liibiUMl from marrying a second time. Infanticide of female 
infants formerly prevailed to a very great extent, hut tlie 
crime is now almost stamped out. 

Wealthy Hindus arc often lavishly ostentations w'hen a 
death, a marriage, or one of tlio annual religious festivals 
oilers them an occasion for paiwiing their generosih'. 
They illuminate gardens that relied the pleasures of their 
jiaradisc; they throw their mansions open to all comers; 
they feed troops of beggars and priests for (lays, and 
sometimes for weeks. And altliough the Bengali, as a 
rule, is fiugal to stinginess, looking closely to tlio expendi- 
ture of each rupee, the observances of his faith must he a 
heavy tax on him. 

Chriatimdty in India , — The total number of Christians 
in India, British and feudatory, according to official returns, 
is about 1,550,000. According to tho missionary returns, 
the Human Catholics claim 1,320,000, and the Protestants 
fihout 350,000. Oliristians arc most numerous in tlie 
south, especially in 'J'ravancore and Cochin. The Dravidian 
peo])les have always been most aecessibbt to Christian 
teaching. In British India the percentage of Christians 
is highest in Tinnevelli, where it reaches 5 per cent. Th<* 
cost of the Indian hjcelesiaslical Department is a little over 
X200,00() a year; and in addition the government jiays 
or subsidizes Uoinaii Catholic priests as chaplains to tho 
troops in many military stations, and also missionaries 
and ministers of varions denominations in stations where, 
there are no chaplains. It also builds, furnishes, and 
repairs churches, both Catliolic and Protestant, fur tho 
use of soldiers, or prfjj^s for their sittings. 

The origin of Christianity hi India is obscure. Early 
tradition, accepted universally by Catliolies and generally 
by Protestants, eoiinee.tH it with St. Tliomas the apf»stlc, 
who is said to have preached in tlie Malnyulam country, in 
Tinnevelli, and on the cast coast ; to have founded several 
churches ; and finally, to have been martyred at the Little 
Mount, near Madras. Tho Catholic tradition narrates 
further, that a persecution arose not long after, in wliicli 
all the priests perished. Many years later, the patriarch 
of Babylon, then in communion with Rome, heard of tin* 
desolate state of the church, and sent them bishops of 
tlie Clialdean or Syrian rite. Hie existence of which to the 
present day in tho Malayalam country is thus explained. 
About 48() A.T>. Ncstorianism spread from Babylon into 
Malabar. 

Modern authorities arc not wanting who consider that 
there is no evidence for St. Thomas* labours in Madras or 
India Proper ; and certainly, in the early writers, the word 
India had a wide application, and might mean several 
parts of Asia. They maintain that the first Indian Chris- 
tians were Manichenns or Gnostics. Afterwards, when 
Ncstorianism prevailed in Persia, it spread into Southern 
India ; and numerous references are made to Nestoriaiis in 
India by the travellers of tho middle ages. Our own 
Alfred the Great sent Sighelm of Sherbum to the shrine 
of St. Thomas in India in 883 a.d. 
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The first Roman Catholic mission arrived in India from 
Portugal in 1600, and was composed 6f Franciscan monks. 
In the same ji^ar Father Pedro de CovUham was martyred. 
For some time their work was almost confined to the 
Portuguese settlements, although King Rmmanuel (1498- 
1621) and his son John 111. (1621-67) had much at 
heart the conversion of the Indians. The first bishop in 
India was Duarte Nunez, a Dominican (1614-17); and 
John do Albuquerque, a Franciscan, was the first bishop 
of Goa (1539-63). With St. Francis Xavier, who arrived 
in 1642, began the labours of the Society of Jesus in the 
East, and the progress of Gliristlaiilty became more rapid. 
St. Francis* name is associated with the Malabar coast, 
and with the maritime tracts of Madura and Southern 
Madras. He completed the conversion of the Paravars in 
Tiiinevclii district. His tomb is at Goa. Pnnnaikayal, 
ill Tiiinevelli, was the scene in 1649 of the death of Father 
Antonio Cruninale, the protoniartyr of the Society of Jesus, 
and in the following year several others sacrificed their 
lives in preaching the gospel. Goa became an archbishopric 
ill 1577. But for the labours of the Catholic priests the 
Nestorians above mentioned would have relapsed into 
iieathenism. About 1696 the Archbishop of Goa, Alexis 
dc Mcnezes, an Angustinian, succeeded in reconciling tlio 
Indian Nestorians to Borne ; and at t)ic Synod of Diamper 
(Udayompura, near Cochin), in 1699, the afluirs of the 
Indian Christians were settled. The use of tlic Syrian rite 
was retained after it had been purged of its Nestorianisin. 
About fifty years lat<*r emissaries from Babylon caused the 
whole community to relapse into Nestorianisin; and the 
w'ars between the Dutch and Portuguese at this time im- 
peded the action of the Catholic missionaries. But in 
160*0 a inission of Carmelite priests arrived, and succeeded 
in recovering nearly all the Indian Christians to Borne. 

A certain number cling to the Nestorian rite to this day, 
and arc split up into various factious, with several rival 
bishops, whoso disputes come from time to time before our 
courts. These divisions have not been cemented by the 
labours of the Church Missionary Society, which from 
1816 to 1838 fostered a connection with the Nestorians, 
and gave liberal aid to tlieir schools. 

The Jesuit mission to the Madras emst dates from 
1606, and is associated with the names of Bobert de 
Nobill (its founder, who died in 1666), John de Britto 
(martyred in Madura 1693), Besclii the great scholar 
(who died about 1746), and other illustrious Jesuits, 
chiefly Portuguese. They laboured in Madura, Trielii- 
nopuli, Tan jure, Tiuucvelli, Salem, &c. The mission of 
the Karnatak, also a Jesuit mission, was French in its 
origin, and due in some mcasiiro to Poiiis XIV. in 1700. 
Its centre was Pondicherri. The early Jesuit missions are 
particularly interesting. Their priests and monks became 
X)erfect Indians in all secular matters, dress, food, &c., 
and had equal success among all castes, high and low. 
The letters of the Jesuits form for a long period the chief 
materials for the social history of the southern districts. 
They had also numerous, although less important, missions 
in tlie north of Indio. During the seventeenth and 
eighteenth centuries religions troubles and difficulties 
arose in Southern India through the action of the mis- 
aionarics as to caste observances, which were misrepre- 
sented in Europe. Tlie Portuguese government claimed 
to appoint the Archbishop of Goa, and tho Dutch adven- 
turers persecuted tlie Catholics along the coast. The 
literary activity of the missionaries was, however, very 
great Their early efforts in the cause of education, and 
in printing books in the various languages, are remarkable. 
Tho work of tho missions was brought to a termination by 
political events In Europe. 

In 1769, Portugal broke up the Society of Jesus within 
its dominions, seized its property, and imprisoned its 
members. France did the same in 1764 ; and to prevent 
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greater evils, Clement XTV. in 1778 was forced to suppress 
the whole society. The French Revolution followed. 
These events deprived the Indian Jesuit missions alike of 
priests and of lesources, and for a lung time they lan- 
guislird, served in the south only by a few priests from 
Goa and Pondicherri. That dismal period, however, pre- 
sents some illustriouH names ; among them two well-known 
writers, the Abbe Dubois of Mysore, and tho Carmelite 
Fra Paolinc) de San Bai'tolommco (in India, 1774-90). In 
the absence of priests to sustain the courage of tho (^iris- 
tiaiiR, every occasional or local persecution told. Tippoo, 
about 1784, forcibly circumcised about 30,000 Catholics 
of Kanara, and deported tliem to ilio countiy above the 
Ghats. Many native Christians lived and died without 
e\'er seeing a priest; they baptized their own children, 
taught them tho prayers, and kept up daily worship in 
their churches. In 1814, the Society of Jesus was re- 
established; and under Gregory XVI. (1831-46) its 
inissiuiiH began a new life, and have since made great pro- 
gress. Their prosperity is, however, much hampered by 
ilic action taken in Europe against tho religious orders. 
TJie claims of Portugal to appoint the Archbishop of Goa, 
and througli him to regulate the clerical patronage, as 
opposed to the claims of tlie pope, have occasioned schisms 
in tlie past, and still give rise to discord. The native 
Botnan CathoHcb,asaIreadyKtatcd, number about 1,320,009. 

Roman Catholic missions are maintained by many of 
tho European nations, and are nearly equally divided 
between the secular and regular clergy. Almost every 
mission contains a mixture of races among its priests, 
even Holland, Spain, and Germany being represented. 
Although all are directed by Europeans, at least seven- 
eighths of the Roman priests arc natives. It is also worthy 
of remark that in the list of bishops during the last 800 
years tlie names of several natives are found, some of them 
Brahmans. Tho Roman Catholic missions are presided 
over by bishops (vicars and prefects apostolic), tlie dele- 
gates of the pope, who governs the missions himself 
without the intervention of the hierarchy. 

The Catholics in India seem steadily to increase ; and 
as ill former times, the increase is chiefly in the south, 
especially in the missions of Pondicherri and Madura. 
The Homan Catholic priests deny themselves the comforts 
c^msidored iiccessarieH for Europeans in India. In many 
districts they live the frugal and abstemious life of tho 
natives, and their influence reaches deep into the social 
life of the communities among whom they dwell. 

The first Protestant missionaries in India were Lutherans, 
Ziegenbalg and Plutscliau, who in 1706 began work under 
the patronage of tho King of Denmark at tho Danish 
settlement of Tranquebar. Ziegenbalg and many of the 
early Lutheran niissionaiics were men of great ability ; and, 
besides their translations of tho Scriptures, some of their 
writings still hold a high place in missionary literature. 
Id 1760 arrived the pious Schwartz, wliose name is 
bound up with the history of Tanjoreand adjacent districts 
until his death in 1798. He was the founder of the 
famous Tinnevclli missions. Next to the Lutherans come 
tho Baptists of Serum pur, with the honoured names of 
Carey, Marshnian, and Ward. In the eighteenth century 
the English East India Company did not at first discourage 
the labours of Protestant inissionaiies. It had allowed Kier- 
nander, who was sent by the Danish mission, to establish 
liiniself at Calcutta in 1768 ; hut subsequently it put every 
obstacle iu the way of missionaries, and deported them 
back to England on their landing. Carey arrived in 1793. 
In 1799, to avoid tlie opposition of the East India Com- 
pany, ho established himself with four other missionaries 
at Scrompur (15 miles from Galcntta), at that time, like 
Tranquebar, a Danish possession. Then began that won- 
derful literary activity which has rendered illnstrions the 
group of Scrampur missionaries. In ten years the Bible^ 
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or parts of it, was translated and printed in thirty-one 
languages, and by 1816 the missionaries had about 700 
converts. The London Missionary Society (established 
1705) entered the field in 1708, and its missions have 
gradually grown into importance. 

Thts opposition of the company continued until 1813, 
when it was removed by tho rwvr charter. The same 
document provided for the establishment of tho bishopric 
of Calcutta and three archdeaconries, one for eacli presi- 
dency. Up to this period tho Established Ohurcli of 
England had attempted no direct inissiuuary work, although 
some of the East India Company’s chaplains had been 
men of zeal, like the ardent Henry Marlyn (1806-11). 
The first bishop of Calcutta (Middleton) arrived in 1814. 
Erom tins time the Church of England lias kept up n 
missionary connection with India, chiefly by means of its 
two great societies — tho Chnrch Missionary Society, which 
sent out its first representative in 1814, and the Society 
for the Propagation of tho Gospel, which did so in 1826. 
Their most successful missions ai‘e in soutliorn India, where 
they have gathered in tho seed sown by the Lnthenm 
missions. Tho second bishop of Calcutta w-as tiie well- 
known Ileber (1823'2C). In 1835, under a new charter 
of the East India Company, tlie see of Madras was estali- 
lislied, and in 1837 that of Bombay. In 1877, owing to the 
extension of mission w’ork in Tiunevelli, two missionaries were 
ajipointed bisliops, as assistants to the Bishop of Madras ; 
the dioceses of Lahore and Rangoon were separated from 
Calcutta, and bishops appointed. The missionary bishopric 
of Travancoro and Cochin was estahlislied in 1879. It 
has no connection with government, nor have the assistant 
bishops in Madras. 

Tho first missionary of the Church of Scotland was T)r. 
Alexander Duff (1830-63), to whom tlie use of English as 
tho means of higher education in India is mainly due. Mis- 
sionaries of numerous other I’rotestaiit societies (Europ(;an 
and American) liave since entered Imlia, and established 
numbers of churches and schools. They have furnished 
memorable names to the roll of Indian cdiu'ators, siieh as 
tiudson (Baptist) in Bunnn, 1813-50, and tloliii Wilson 
(Presbyterian) of Bombay, 1843-75. 

Kducatiou , — At no period of its history lias India been 
without some systi'in of popular education, and tlirough 
all changes of govcniintiiit vernacular instruction has 
always been given, at least to tho children of the respectable 
classes, in every largo village, and British efiorts to stimu- 
late education have been most successful, w'heii based upon 
the existing indigenous institutions. During the early 
days of the East India Company’s rule the piomotion of 
education was not recogiuzud as a duty of governnienl. 
TJie Christian missionaries made tlie field of vernacular 
education their own. Discouraged by the authorities, and 
under tlie company liable to depovtalion, they not only 
devoted themselves with courage to their special work of 
evangelization, but they w'ere also the first Europeans to 
study the yernaculur dialects spokem by the people. This 
they did in order to preach to them and to translate the 
Bible; they also taught English, ns tho channel of 
'W'estem knowledge. 

After long and acrimonious controversy between the 
advocates of English and of vernacular teaching, the present 
system was based, in 1854, upon a comprehensive despatch 
sent out by Sir Charles Wood (afterwards Lord Halifax). 
Schools for teaching English were by degrees established 
in every district ; grants-in-aid were extended to tlie lower 
vernacular institutions, and to girls’ schools; and public 
instruction was erected into a (lejiai’tment in every pro- 
vince, under a director, with a staff of inspectors. In 
some respects this scheme may liave been in advance of 
the time; but it supplied a definite outline, which has 
gradually been filled up. A network of schools has now 
been extended over the country, graduated from the indi- 


genous village instituiioDs up to the highest colleges. All 
alike receive some measure of pecuniary support, granted 
under the guarantee of regular inspection ; ^’hile a series 
of scholarships at once stimulates eflicieney, and opens a 
path to the university for the children of the poor. There 
are now over 70,000 educational institutions in India 
attended by about 2,000,000 pupils — or one pupil to every 
hundi’cd of the population. 

The three universities of Calcutta, Madras, and Bombay 
were incorporated in 1 857, on the model of the University 
of London. They are merely examining bodies, with tho 
privilege of conferring degrees in arts, law. medicine, and 
civil engineering. Of late years something lias been done, 
although not much, to extend the advantages of edneation 
to girls in India. In this, as in other educatiuiml mutters, 
the mishionuries have been the pioneers of progi'css. In a 
few exceptional places, such us Tiunevelli in Madras, the 
Ehasi Hills of Assam, and among the Karen tribes of 
Burma, female education has made real progress ; for in 
these localities the missionaries have sufficient influence to 
overcome tho prcijudices of the people. But elsewhere, 
even hi the largo towns and among tho English-speaking 
(dosses, all attempts to give a modern education to women 
arc regarded witli scarcely disguised aversion, and have 
obtained but slight success. Throughout tlx; north- 
western provinces, with their numerous and wealthy cities, 
and a total female population of 15,000,000, less than 
10,000 girls attend school. In Bengal, with just double 
the inhabitants, the currespouding number was less than 
20 , 000 . 

Newspapers , — Closely connected with tho subject of 
education is the steady growth of the vernacular })re8.s, 
which is over active in issuing both uewsjiapers and books. 
Tho missionaries were the first to cast type in the v(*r- 
nacular languages and to employ nativft compositors. I'he 
(earliest vernacular newspaper was issued in Bengali by 
tho Baptist Mission at Scrampur, in 1818. For many 
years tho vernacular press preserved the marks of its 
origin, being limited almost I'xclusively to theological con- 
troversy. The missionaries were encounten^d with their 
own weapons by the thcisiic sect of the Brahmo Soniaj, 
and also by the orthodox Hindus. So late as 1850 most 
of the vernacular newspapers were still sectarian ratlier 
than political. But during the last thirty years tho 
vernacular press has gradually risen into a powerful engine 
of politi(;al discussion. The nuinla'r of newspaper regu- 
larly published in the several veninGulars is about 250. 
In Bengal, the vernacular press suffers from the competi- 
tion of English newspapers, some of which are entirely 
owned ami written by natives. In the north- w^est, from 
Lucknow to Lahore, about 100 newspapers are printed in 
Hindustani or Urdu, the vernacular of the Mohammedans 
throughout India. Many of them arc conducted with 
considerable ability and (MiteT-prise, and may fairly be de- 
scribed as representative of native opinion in tho large 
towns. The Bombay journals are almost equally divided 
bctu’ccn Marhatti and Gujcrali. "I hose in the Mnrhatti 
language are characterized by the traditional independence 
of tlio race of Sivaji; the Gujerati newspapers are the 
organs of tlie Parsis, and of the trading community gener- 
ally. The vernacular newspapers of Madras, printed in 
Tamil and Telugu, are politically unimportant, being still 
for tho most part devoted to religion. 

IJistory . — Tho external history of India commences 
with the Greek invasion in 827 b.c. Some indirect trade 
bctwiHiu India and tho Mediterranean seems to have existed 
from very ancient times. Homer was acquainted with tin 
and other articles of Indian merchandise by their Sanskrit 
names ; and a long list has been made of Indian products 
mentioned in tho Bible. But the first Greek historian who 
speaks dearly of India is Hekataios of Miletos (649-486 
U.C.); the knowledge of Herodotus (450 b.c.) ended at 
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ibo Indus ; and Ktesias, the physician (401 b.c.)i brought 
back from his residence in Persia only a few facts about 
the product»*of India, its dyes and fabrics, monkeys and 
parrots. India to the cast of the Indus was first made 
known to Europe by the historians and men of science 
who accompanied Alexander the Great in 327 n.c. Their 
narratives, alUiough now lost, are condensed in Strabo, 
Pliny, and Arrian. Soon afterwards, Megnsthenes, as 
Greek ambassador resident at a court in the centre of 
Bengal (306-298 B.C.), had opportunities for the closest 
observation. The knowledge of the Greeks and Romans 
concerning India practically dates from his rescai'ches, 
300 B.c. In what follows modern, not classical, names 
are used, for clearness' sake. 

Alexander the Great entered India early in 327 b.c!. ; 
crossed the Indus above Attock, and advanced, without a 
struggle, over the intervening territory of the Taxilcs, to 
the Jhelum (Hydaspes). He found the Punjab divided 
into petty kingdoms jealous of eacli other, and many of 
them inclined to join an invader rather than to oppose him. 
One of these local monarchs, however, I'oriis (iVlroa in the 
Greek), disputed the passage of the Jhelum with a force 
which, substituting chariots for guns, about equalled the 
army of Runjit Singh, the ruler of the Punjab in the present 
century. Plutarch gives a vivid description of the buttle 
from Alexander's own letters. Havitig drawn up his troops 
at a bend of the Jliotiim, about 14 miles west of the 
modem field of Chiliaiiwala, the Greek general crossed 
under shelter of a tempestuous night. 'I'iio chariots 
hurried out by Porus stuck in the muddy bank of the 
river. In the engagement which followed the elephants 
of the Indian prince refused to face the Greeks, and, 
wheeling round, trampled his own army under foot. His 
son fell early in the onset ; Porus himself lied wounded ; 
but on Icndering his submission, he was confirmed in 
his kingdom, and becumu the conqueror ‘s trusti^d friend. 
Alexander built two memorial cities mi the scene of his 
victory — Boukephala ou the west bank, near the modern 
Jalalpnr, named after his beloved charger Bucephalus 
{J3oukej}kalo$)^ slain in the battle ; and Nikola, the present 
Mong, ou the east side of the river. 

Alexander advanced south-east through the kingdom of 
the younger Porus to Amritsar, and after a sharp bend 
backward to the west, to fight the Kathaci at Sangala, he 
reached the Beas (Hypliasis). Here, at u spot not far 
from the modern battlefield of Sobraon, he halted his 
victorious standards. lie had resolved to inarch to the 
Ganges ; but his troops were worn out by the heats of tho 
Punjab summer, and their sjiirits broken by the hurri(»ines 
of the south-west monsoon. The native tribes hud already 
risen in his rear, and the conqueror of tho world was forced 
to turn back before he had crossed even tho frontier pro- 
vince of India. The Sutlej, the eastern districts of the 
Punjab, and the mighty Jumna still lay between him and 
the Gauges. A single defeat might have been fatal to his 
army ; if the battle ou the Jhelum bad gone against him, 
not a Greek would probably have rtaehed the Afghan side 
of the passes. Yielding at length to the clamour of his 
men, he led them back to tho Jhelum. Ho there embarked 
8000 of his troops in boats previously prepared, and floated 
them down tho river ; the remainder marched In two divi- 
sions along the banks. 

The country was hostile, and the Greeks held only tho 
land on which they encamped. At Multan, then as now 
the capital of tho Southern Punjab, he had to fight a 
pitched battle with the Malli, and was severely wounded 
in taking the city. His enraged troops pnt every soul 
within it to tho sword. Further down, near the confluence 
of the five rivers of the Punjab, he made u long halt, built 
a town — Alexandria, the iiiodei'n Uclih — and received tho 
Bnbmlssion of the neighbouring states. A (xreck garrison 
and satrap, which ho here left behind, laid the foundation 


of a lasting influence. Having constructed a new fleet, 
suitable for the greater rivers on which ho was now to 
embark, he proceeded southwards through Sind, and fol- 
lowed the course of the Indus until he reached the ocean. 
In the apex of the delta he founded or refounded a city, 
Patala, which suiwives to this day as Hyderabad, the 
capital of Sind. 

The GiTcks obsmed with admiration the absence of 
slavery in India, the chastity of the women, and the courage 
of the men. In valour they excelled all other Asiatics ; 
they required no locks to their doors; above all, no Indian 
was ever known to toll a lie. Sober and industrious, good 
farmers and skilfnl artisans, they scarcely ever had re- 
cunrso to a lawsuit, and lived peaceably under their native 
chiefs. Tho kingly government is portrayed almost as 
described in M.anu, with its hereditary castes of councillors 
and soldiers. 

The chronology of tho twelve centuries intervening be- 
tween the Greco-Bactrian period and the Mohammedan 
conquest still depends on a mass of conflicting evidence 
derived from the inscriptions, legendary literature, un- 
written traditions, and coins. In the midst of the con- 
fusion wo see dim masses moving southwards from Central 
Asia into India. The Grceo-Bactrian kings .are traced by 
coins as far ns Muttra on tho Jumna. Tiicir armies oc- 
cupied for a time the Punjab, as far south as Gujurat and ' 
Sind. 

Mohammedan Rule in India . — While Bmldhism was 
giving place to Hinduism in India, as previously described, 
a new fait)) had arisen in Arabia. Mohammed, born in 
670, created a conquering religion, and died in 682. 
Within 100 years after his deatli, his followers had invaded 
the nations of Asia as far us the Hindu- Kush. Here their 
progress was stayed, and Islam had to consolidate itself, 
daring three more centuries, before it grew strong enough 
to grasp the rich prize of India. This long delay was due, 
not only to tho during of individual tribes, such as tho 
Sind Rajputs, but to the military organization of the Hindu 
kingdoms. 

Each of these gronps of kingdoms, alike in the north 
and in the south, hud a certain power of coherence to op- 
pose to a for«-)gn invader ; while the largo number of the 
groups and units rendered conquest a very tedious process. 
For even when tlie over-lord or ccutnd authority was 
vanquished, the separate gronps and units had to be de- 
feated in dct:iil, and each supplied a nucleus for subsequent 
revolt. The Hindu power in Southern India was not 
completely broken till tho battle of Talikot in 1566 ; and 
within 100 years, in 1650, the great Hindu revival had 
commenced which, under the form of the Marhatta con- 
federacy, was destined to break up tlie IMogul Kinpiro in 
India. That empire, even in the north of India, luid only 
been consolidated by Akbar's policy of Incorporating Hindu 
chiefs and statesmen into his govermnent (15.'i(i“1605). 
Up to Ins time, and during tho earlier years of his reign, a 
serias of Rajput wars had challenged the Mohammedan 
supremacy. In less than two centuries the successor of 
Akb.!!’ was a puppet and a prisoner in the hands of tho 
Hindu ]\1nrliattns at Delhi. 

The ])opular notion that India fell an easy prey to tho 
Mussulmans is opposed to the historical facts. Moham- 
medan rule ill India consists of a scries of invasions and 
partial conquests, during eleven centuries, from Usman's 
raid in G3G to Ahmed Sliah's tempest of invasion in 1761. 
They represent in Indian history the overflow of the nomad 
tribes of Central Asia to the sonth-cast; as the Huns, 
Turks, and various Tartar tribes disclose in early European 
annals the westw^ard movements from tho same great 
brecding-gi'ound of nations. At no time was Islam trium- 
phant throughout all India. Powerful Hindu dynasties ruled 
over a large area. At the height of tho Mohammedan 
power tho Hindu princes pud tribute, and sent agents to 
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the imperial court. But oven this modified supremacy of 
Delhi lasted for little over a century (1678-1707). Before 
the end of that brief period the Hindus had again begun 
the work of reconqnest The native chivalry of Rajputana 
was closing in upon Delhi from the south-east ; the reli- 
gious confederation of tlie Sikhs was growing into a mili- 
tary power on the north-west. The Marhattas combined 
the fighting powers of the low castes with the statesman- 
ship of the BrahmanH, and subjected the Mohammedan 
kingdoms throughout India to tribute. So far as can now 
be estimated, the advance of the English power at the 
begiuniiig of the pi-cscnt century alone saved the Mogul 
Empire from passing to the Hindus. 

While the Mohammedan governors and Hindu subjects 
of the Mogul Empire were asserting their iudepciideiice, 
two new sets of external enemies appeared. The first of 
these consisted of invasions from the north-west. In 
1739 Nadir Shah, the Persian, swept down with his de- 
stroying host, and, after a massacre in the streets of Delhi 
and a fifty-eight days* sack, went off with a booty estimated 
at X32,000,000 sterling. Six times the Afghans burst 
through the passes under Ahmed Shah Durani, plundering, 
slaughtering, and then scornfully retiring to their homes 
with the plunder of the empire. In 1738 Cabul, the last 
Afghan province of the Moguls, was severed from Delhi ; 
and in 1762 Ahmed Shah obtained the cession of the 
Punjab. The cruelties inflicted upon Delhi and Northern 
India during these six invasions form an appalling tale 
of bloodshed and wanton cruelty. The miserable capital 
opened her gates, and was fain to receive the Afgiiaus as 
guests. Yet on one occasion it suflered for six weeks 
every enormity which a barbarian army can inflict upon a 
])rostrate foe. Meanwhile the Afghan cavalry were scour- 
ing the country, slaying, burning, and mutilating in the 
iiioanest hamlet as in the greatest town. They took 
especial delight in sacking the holy places of the Hindus, 
and murdering the defenceless votaries at tlic Hlirines. 

TJie other set of invaders came from the sea. In the 
wars between the French and English in Southern India, 
the last vestiges of the Delhi authority in the Madras 
Presidency disappeared (1748-61). Bengal, Behar, and 
Orissa were handed over to the English by an imperial 
grant in 1 7 66. Tlicy technically held these fertile pro- 
vinces as the nominee of the emperor ; but the hatth? of 
Panipat had already reduced tlio throne of Delhi to n 
shadow. This battle was fought in 1761, between tho 
Afghan invader Ahmed Shah and the Marhatta powers, on 
the memorable ])1ain on w'hich Babar and Akbar had twice 
won the sovereignty of India. That sovereignty was now, 
in 1761, lost fur ever to their degenerate descendants. 
The Afghans defeated the Marhattas; and during the 
anarchy which followed, the British patiently built up a 
new power out of the wreck of tlie Mogul Empire. Mogul 
pensioners and puppets reigned at Dcllii over a numerous 
seraglio, under such lofty titles as Akbar 11. or Alamgir 
(Aurungzebe) II. But their power was confined to the 
palace, while Marhattas, Sikhs, and Englishmen struggled 
for the sovereignty of India. The last nominal emperor 
emerged for a moment as a rebel during 1857, and died a 
state prisoner in Rangoon, the capital of British Burma, 
in 1862. 

The British won India, not from the Moguls, hut fitim 
the Hindus. Before they appeared as conquerors the 
Mogul Empire had broken up. Tho final and most peril- 
ous wars of the British were neither with the Delhi king 
nor with his revolted governors, but with tho two Hindu 
confederacies, Uie Marhattas and the Sikhs. Moham- 
medan princes fought with the English in Bengal, the 
Karnatak, and Mysore. Tho last Marhatta war dates as 
late as 1318, and tho Sikh confederation was overcome 
only in 1848. 

The Mohammedan invaders of India had entered from 


the north-west. Her Christian conquerors approached by 
the sen from the south. From the time of Alexander to 
that of Vasco da Gama, Europe held little^ direct inter- 
course with the East. An occasional traveller brought 
back stories of powerful kingdoms and of untold wealth ; 
hut tho passage by sea was scarcely dreamed of, and by 
land wide deserts and warlike tribes lay between. Com- 
merce, Indeed, never ceased entirely, being carried on chiefly 
by the Italian cities on the Mediterranean, which traded to 
the ports of the Levant. But to Europeans of the fifteenth 
century India was an unknown land, which powerfully at- 
tracted the imagination of spirits stimulated by the renais- 
sance and ardent for discovery. An expedition under 
Vasco da Gama started from Lisbon in 1497, doubled the 
Cape of Good Hope, and cast anchor off the city of Calicut 
on the 20th May, 1498, after a protracted voyage of nearly 
eleven months. An earlier Portuguese emissary, Covilhain, 
had reached Calicut overland about 1487. 

After staying nearly six months on the Malabar coast, 
Da Gama returned to Europe, bearing with him the follo'w- 
ing letter from the Zainorin to tho King of Portugal : — 
“ Vasco da Gama, a nohleinuii of your household, has 
visited my kingdom and has given me great pleasure. In 
my kingdom there is abundance of cinnamon, cloves, ginger, 
pepper, and precious stones. Wliat 1 seek from thy 
country is gold, silver, coral, and scarlet.** A second 
expedition, consisting of thirteen ships and 1200 soldiers, 
under the command of Cabral, vras despatched in 1 600. 
“ The sum of his instructions was to begin with preaching, 
and if that failed, to proceed to the sharp determination of 
the sword.” On his outward voyage Cabral was driven 
by stress of weather to the coast of Brazil. Ultimately 
ho reached Calicut, and established factories both there 
and at Cochin, in spite of active hostility from tho natives. 

In 1603 Alfonso d’Albuqucrque sailed to the East in 
command of one of three expeditions from Portugal. In 
1606 a large fleet of twenty-two sail and 16,000 men 
was sent under Francisco de Almeida, the first Portuguese 
governor and viceroy of India. In 1609 Albuquerque 
succeeded as governor, and widely extended the area of 
Portuguese iiiHucnee. Having failed in an attack upon 
Calicut he seized Goa in 1610, which has since mnained 
the capital of Purtugueso India. 

For exactly a century, from 1500 to 1600, tho Portu- 
guese enjoyed a monopoly of Orii-ntal trade. But tho 
Portuguese had neither the political strength nor the per- 
sonal cliaracter necessary to maintain such an em]>irc. 
Their national temper had been fonned in tlieir contest 
with the Moors at home. They were not traders, but 
kuights-errant and crusaders, who looked on every pagan 
as an enemy of Portugal and of Christ. Only those who 
have read tho contemporary narratives of their conquests 
can realize the superstition and tho cruelty with which 
their history in the Indies is stained. Albuquerque alone 
endeavoured to conciliate the goodwill of the natives, and 
to live in friendship w'ith the Hindu princes, who were 
naturally better pleased to have the Portuguese, as governed 
by him, for their neighbours and allies, than the Moham- 
medans whom he had expelled or subdued. Tho justice 
and magnanimity of his rule did as much to extend and 
confirm tlio power of the Portuguese in the East as tho 
courage and success of his military achievements. In such 
veneration was his memory held that tho Hindus of Goa, 
and even tho Mohammedans, were wont to repair to his 
tomb, and there utter tlieir complaints, as if in the pre- 
sence of his shade, and call upon God to deliver them from 
the tyranny of his successors. The cruelties of Soarez, 
Sequoyra, Menezes, Da Gama, and succeeding viceroys, 
drove the natives to desperation, and encouraged the 
princes of Western India in 1567 to form a league against 
the Portuguese, in which they were joined by tho King of 
Acheon. But the undisciplined Indian troops were unable 
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to stand against the veteran soldiers of Portugal, 200 of 
whom, at Malacca, utterly routed 15,000 natives with 
artillery, k- 

In 1580 the Portuguese crown was united with that of 
Spain under Philip 11. This proved the last blow to the 
maritime and commercial supremacy of Portugal. The 
interests of Portugal in Asia were henceforth subordinated 
to the European interests of Spain. In 1640 Portugal 
agiun became a separate kingdom. But in the meanwhile 
the Dutch and English had appeared in the Eastern seas, 
and before their indomitable competition the Portuguese 
Empire of the Indies withered away as rapidly as it had 
sprung up. 

The Dutch were the first European nation who broke 
through the Portuguese monopoly. Private companies for 
tiadc with the East were formed, and in 1G02 they were 
all amalgamated by the statcs-geiieral into The Dutch 
East India Company. 

During the seventeenth century the Dutch maritime 
power was the first in the world. Their memorable 
massacre of the English at Amboyim, in 1 forced the 
British company to retire from the Eastern Archipelago 
to the Continent of India, and thus led to the foundation 
of our Indian Empire. The long naval wars and bloody 
battles between the English and the Dutch, within the 
narrow Eastern seas, were not terminated until IVilliain of 
Orange united the two countries in 1681). 

The fall of the Dutch colonial empire result.ed from its 
short'-slghted commercial policy. It was deliberately based 
upon a monopoly of the trade in spices, and remained fr6m 
first to last destitute of sound econoiiileal principles. Like 
the Phoenicians of old, the Dutch slopped short of no acts 
of cruelty towards their rivals in commerce ; hut, unlike 
the Phoenicians, they failed to introduce their civilization I 
among the natives with wliom they came in contact. Tho | 
knell of Dutch supremacy was sounded by Clive, when in 
1758 ho attacked the Dutch at Chinsura both by land and 
water, and forced them to an igiioininions capitulation. 

The earliest English attempts to roach India were made 
by the north-west passage. In 141)6 Henry VII. granted 
letters patent to John Cabot and his three sons (one of 
whom was the famous Sebastian) to fit out two shijis for 
the exploration of this route. Many subsequent attempts 
were made to find a north-west passage, but all were un- 
auecessful. In 1583 three English merchants, lialph Fitch, 
James Newberry, and Leodcs, went out to India overland 
as mercantile adventurers. The jealous Portuguese threw 
them into prison at Ormuz, and again at Goo. At length I 
Newberry settled down as a shopkeeper at Goa ; Leedes 
entered the service of the Great Mogul ; and Fitch, after a 
lengthened peregrination in Ceylon, Bengal, Pegu, Siam, 
Malacca, and other parts of tlie East Indies, returned to 
England. 

In 1699 the Dutch, who had then firmly established 
their trade in the East, raised the price of pepper against 
the English from 8«. per lb. to 6jf. and 8«. The merchants 
of London held a meeting on the 22nd St‘ptcmber, at 
Founders* Hall, with the lord mayor in the chair, and 
agreed to form an association for the purposes of trading 
directly with India. Queen Elizabeth also sent Sir John 
Mildcnliall by Constantinople to tho Great Mogul to 
apply for privileges for an English company. On the 
81st December, 1600, tho English East India Company 
was incorporated by royal charter under tho title of “ The 
Governor and Company of Merchants of London trading 
to the East Indies.” The history of the company as a 
commercial undertaking has already been described nnder 
East India Company. Factories were established at 
various places, notwithstanding the opposition of tho Dutch 
and Portuguese, and in 1619 a treaty of defence with 
the Dutch, to prevent disputes between the English and 
Dutch companies, was ratified. When it was proclaimed 


in the East, hostilities solemnly ceased for the space of an 
hour, while the Dutch and English fieots, dressed out in 
all their flags, and with yards manned, saluted each other. 
But tho treaty ended in tho smoke of that stately saluta- 
tion, and the perpetual strife between the Dutch and 
English companies went on as bitterly as ever. In 1620 
the Portuguese also attacked the English fleet under 
Captain Shilliuge. hut were defeated with great loss. 
From this time the estimatiou in which tho Portuguese 
were held by tho natives declined, while that of the English 
rose. In 1620, too, the Plnglish company established 
agimcics at Agra and Patna. 

Tho factory at Hoogly was established in 1640, and at 
Balasur in 1642. In 1645, in consequence of professional 
services rendered by Mr. Gabriel Buughton, surgeon of the 
IJoptwell^ to tho Emperor Shah Jahan, additional privi- 
leges were granted to the company; and in 1646 the 
governor of Bengal, who had also been medically attended 
by Bougbton, made concessions which placed the factories 
at Balusor and Hoogly on a more favourable footing. In 
1661 Bombay was ceded to tho British crown as part 
of tho dower of Catharine of Bruganza, but was not 
delivered up until 1665. King Charles 11. transferred it 
to tho East India Company, for an annual payment of 
j£10, in 1GG8. The seat of the western presidency was 
removed to it from Surat in 1684-87. in 1687-88 the 
coinpany*s servants, broken in spirit by the oppressions of 
the native viceroy, delenuined to quit their factories in 
Bengal. In 1688 Captain Heath, of tho Re8oluti(fn, in 
coinniaiid of tho company's forces, embarked all its ser- 
vants and goods, sailed down the Hoogly, and anchored off 
Balasor. They were, however, soon invited to return by 
the emperor, who granted them the site of the present 
city of Calcutta fur a fortified factory. In 1689 the 
English factories at Vizagapatam and klasulipatam were 
seized by the Mohammedans, and the factors were massacred. 
But in the same year tho company determined to con- 
solidate their position in India on the basis of territorial 
sovereignty, to enable them to resist tho oppression of tho 
Moguls and Marliuttas. With that view tJjt 7 passed the 
resolution which was destined to turn tlieir clerks and 
factors throughout India into conquerors and proconsuls: 

Tho iucreuso of our revenue is tho subject of oar care ns 
much as our trade ; ’tis that must maintain onr force when 
twenty accidents may interrupt our trade ; 'tis that must 
make us a nation in Indio. Without that we are but a 
great number of interlopers, united by his Majesty's royal 
I eJmrtcr, fit only to trade where nobody of power thinks it 
' their interest to prevent us. And upon this account it is 
that the wise Dutch, in all their general advices that we 
have seen, write ten paragraphs concerning their govern- 
ment, their civil and military policy, warfare, and tho 
increiise of their revenue, for one paragraph they write 
concerning trade.” 

A French East India Company was founded in 1604; 

I a second in 161 1 ; a third in 1615 ; a fourth (Richelieu's) 

! in 1642; a fifth (Colbert’s) in 1644. The sixtli was 
I formed by the union of tho French East and West India, 
Senegal, and China companies under the name of Tho 
Company of the Indies, in 1719. The exclusive privi- 
leges of this coinpnny were, by the king’s decree, snsponded 
ill 1769; and the company was filially abolished by the 
National Assembly in 1796. 

The political history of the British in India begins in 
tho eighteenth century with the French wars in the Kar- 
natic. Fort St. George, tne nucleus of Madras, founded, 
by Francis Day in 1689, was the earliest British torritoriid 
possession, properly so called, in India The French 
settlement of Pondicherri, about 100 miles lower down 
the Coromandel coast, was established in 1674 ; and for 
many years the English and French traded side by side 
without rivalry or territorial ambition. The English 
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appear te have been especially submissive to the native 
powers at Madras no less than in Bengal 

On the death of Aurungzebe in 1707, the whole of 
Southern India became practically independent of Delhi. 
In the Deccan Proper, the Nizam-ul-Mulk founded a here* 
ditary dynasty, with Hyderabad for its capital, which 
exercised a nominal authority over the entire south. The 
Kamatic, or the lowland tract between the central plateau 
and the eastern sea, was ruled by a deputy of the Nizam, 
known as the Nawab of Arcot, who in his turn asserted 
claims to hereditary sovereignty. Further south, Trichi- 
nopoli was the capital of a Hindu rajah ; Tanjorc formed 
another Hindu kingdom under a degenerate descendant of 
Sivaji. Inland, Mysore was gradually growing into a third 
Hindu state; while everywhere local chieftains, called 
paUgars or were in semi-independent possession 

of citadels or hill-forts. These represented the lief -holders 
of the ancient Hindu kingdom of Vijayanagar ; and many 
of them had maintained a practical independence, subject 
to irregular payments and tribute, since its fall in 1505. 

Such was tlio condition of affairs in Southern India 
when war broke out belwecu the English and the French 
in Europe in 174*1. Dupleix was at that time governor of 
Pondicherri, and Clive was a young writer at Madras. An 
English fleet first appeared on tlie, Coromandel coast, hut 
Dnplcix by a judicious present induced ilie Nawab of Arcot 
to interpose and prevent hostilities. In 1746 a French 
squadron arrived, under the command of La Bourdoniuiis. 
Madras surrendered almost without a blow ; and the only 
settlement left to the English was Fort St. David, a few 
miles south of Pondicherri, where Clive and a few other 
fugitives sought shelter. The nawab, faithful to liis 
impartial policy, marched with 1 0,000 men to drive the 
French out of IMudras, but was defeated. In 1748, an 
Englibli fleet arrived under Admiral Boscaweii, and 
attempted the siege of Poudielierri, while a land force co- 
operated under Major liHwrcnce, whose iiatnt? afterwards 
becaiiio associated with that of Clivo. I'hc French repulsed 
all attacks ; but the trc'aty of Aix-la-Cliapellc, in the samo 
year, restored Madras to the English. 

The first war with the French was merely an incident in 
the greater contest in Europe. The second war liad its 
origin In Indian 3 >olitics whilo England and France worn 
at peace. The easy success of the French arms had in- 
spired Dupleix with the ambition of founding a Freiieh 
Empire in India under the shadow of the Mohammedan 
powens. Disputed successions at Hyderabad and ut Arcot 
supplied his opportunity. On both thrones he placed 
nominees of his own, and for a short time posed as the 
arbiter of the (mtirc south. In boldness of conception and 
in knowledge of Oriental diplomacy, Dupleix has had i»ro- 
bably no rival. But he was no soldier, and lie was des- 
tined in tliat sphere to encounter the “heaven “born genius” 
of Clive. The English of Madras, under the instinct of 
self-preservation, maintained tho cause of another 
candidate to Iho throne of Arcot in opposition to the 
nomineo of Dupleix. Their candidate was Molianimcd 
Ali, afterw'ards known in history as Wula-Jah. The war 
whicli ensued between tlie French and English in Soiithem 
India has been exhaustively described by Orme. Tho one 
incident that stands out conspicuously is the capture and 
subsequent dcfenco of Arcot by Clive in 1761. This 
heroic feat, even more than tho battle of Plassey, sjircad 
tho fame of English valour tliroughout Indio. Shortly 
afterwards Clivo returned to England in ill-health, but 
the war continued fitfully for many years. On the wliolo 
English influence predominated in the Karnatic or Madras 
coast, and their candidate, Mohammed Ali, maintained his 
position at Arcot. But inland the French were supreme 
in the Deccan, and they were also able to seize the maritime 
tract called the Northern Circars, 

The fintU straggle did not take place until 1760. In 


that year Colonel (afteiwards Sir Eyre) Coote won tho 
derisive victory of Wandewash over the French General 
Lally, and proceeded to invest rondichorri*, which was 
starved into capitulation in January, 1761. A few months 
later tho hill-fortress of Ginjee (Gingi) also surrendered. 
In the words of Orme : “ That day terminated the long 
hostilities between the two rival European powers in Coro- 
mandel, and left not a single ensign of the French nation 
avowed by the authority of its government in any part of 
liidhi.” 

Meanwhile tho narrative of British conquest shifts with 
Clivo to Bengal. The first English settlement in tliat part 
of India was Pippli in Orissa, to which tho East India 
Company was permitted to trad© in 1634, five years before 
tho foundation of Madras. Tho river on which Pippli 
stood has since silted up, and the very sight of tho English 
settlement is now a matter of conjecture. In 1610 a 
factory was opened at Hoogly; in 1642, at Balasor; and 
in 1681 Bengal was erected into a separate presidency, 
though still subordinate to Madras. The name of Calcutta 
is not hoard of till 1686, wlicn Job Chariiock, tho chief 
at Hoogly, was expelled by tho deputy of Aurungzebc, and 
settled lower down the river on the opposite bank. There 
he acquired a grant of the three petty villages of Sntanaii, 
Gobindpur, and Kallghat (Calcutta), and founded tho 
original Fort William in 161)6. 

At the time of Aurungzebe’s death, in 1707, the Nawab 
or Governor of Bengal was Mnrshid Kuli Khan, known 
also in European history as .fafar Khan. By birth a 
Brahman, and brought up as a slave in Persia, lie united 
the administrative ability of a Hiiulu to the fanaticism of a 
renegade. Hitherto the capital of Bengal had been ut 
Dacca, on the eastern frontier of the empii*e, whence tho 
piratical attacks of the Portuguese and of the Aracanese 
or Maghs could bn most easily checked. Murshid Kuli 
Khan transferred his residence to Murshidabad, in the 
immediate neighbourhood of Kasimbazar, which was then 
tho river port of tho Gangetic trade. The English, tho 
French, and the Dutch liad esch factories at Kasimbazar, 
as well ns at Dacca, Patna, and Malduh. But Calcutta 
was the headquarters of tlic i^higlish, Chaudarnagnr of the 
French, mid Chinsura of the Dutch; these three towns 
being situated close to one another in the lower rcaclies of 
the Hoogly, where the river was navigable for sea-going 
ships. Murshid Kuli Khan ruled over Bengal prosperously 
for twenty-one years, and left his power to a son-in-law 
and n grandson. The hereditary succession was broken 
in 1740 by Ali Vardi Khan, a usurper, but the last of the 
great NuTvabs of Bengal. In his days the Marhntta horae- 
men began to ravage the country, and tho inhabitants of 
Calcutta obtained permission in 1742 to erect an earthwork, 
known to the present day ns the Marhatta ditch. Ali 
Vardi Khan died in 1756, and was succeeded by his grand- 
son, Siraj-ud-Daula (Surajah Dowlah), a youth of only 
eighteen years, whose ungovernable temper led to a nipturc 
with the English witliin two months after his accession. 
In pursuit of one of his own family who had escaped from 
Ills vengeance, he marched upon Calcutta with a largo 
army. Many of tho English fled down tho river in their 
ships. The remainder surrendered after some resistance, 
and were thrust for tho night into the “ Black Hole ” or 
military jail of Fort William, a room about 18 feet squan*, 
witli only two small windows barred with iron. It was 
the English ordinary garrison prison in those times of cruel 
military discipline. But although the nawab does not 
seem to have been aware of tho (jonsequences, it meant 
death to a crowd of English men and women in tho 
stifling heats of June. When the door of tlio prison was 
opened next morning, only 23 persons out of 146 remained 
alive. 

The news of this disaster fortunately found Clive back 
agmn at Madras, where also was a squadron of the king's 
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•stips TimloT Admiral Watson. Clive and Watson promptly 
sailed to the mouth of the Ganges with all tho troops they 
could get together. Calcutta was recovered with little 
fighting, and the nawab consented to a pcu(‘e which re- 
stored to the company all their privileges, and gave them 
ample compensation for their losses. It is possible that 
matters might have ended thus, if a fresh cause of hostili- 
ties had not suddenly arisen. War had just been declared 
between tho English and the French in Europe ; and Clive, 
following the traditions of warfare in the Karnatic, cap- 
tured tlie French settlement of Chandarnagar. Siraj-nd- 
Daula, exasperated by this breach of neutrality within 
his dominions, took the side of tlic French. But Clive, 
again acting upon the policy which he had learned from 
l^upleix, provided himself with a rival candidate (Mir Jafar) 
to Die throne. Undaunted ho niurclied out to the grove 
of Flasscy, about 70 miles iiortli of Calcutta, at the head 
of 1000 Europeans and 2000 sepoys, with eight pieces of 
artillery. The Bengal viceroy’s army numbered 3ii,000 
foot and 1.5,000 horse, witli fifty cannon. Clive is said to 
have fought in spite of his council of war. The truth is, 
he could scarcely avoid a battle. Tho nawab attacked 
with liih whole artillery at 0 a.m. ; but Clive kept his men 
well under shelter, “ lodged in a large grove, surrounded 
with good mud banks.” At noon tho enemy drew off into 
their enlreiiehed camp for dinner. Clive only hoped to 
make a “successful attack at night.” ^Icaiiwliile, the 
<'neiTiy helug pn>bably undressed over their cooking-pots, 
lif‘ sprang upon one of tla*ir advanced posts, wJiich had 
given liim trouble, and stormed “ an angle of their camp.” 
iSevcral of the iiawab’s chief officers fell. Tlio nawab 
liirnself, dismayed by the unexpected confusion, fled on a 
camel ; his troops dispersed in a panic, and Clive found ho 
had won a great victory. Mir .lafar’s cavalry, which had 
hovered undecided during the battle, and had been re- 
peatedly lived on by Clive to make them keep their dis- 
lanee, now joined the British camp, and the rojid to 
Mursliidabad lay open. 

The battle of Plassey was fought, on 23rd June, 1757, 
mid liistory agreed to adopt this date as the beginning of the 
British Empire in the ICast. But the immediate results of 
the victory were comparatively small, and several years 
passed in hard fighting before even the Bengalis would 
admit the superiority of the British arms. For the inoineiit, 
however, all opposition was at an end. Clive, again fol- 
lowing in Die step.s of Dnplcix, placed Mir Jafar upon 
the viceregal throne at Mursliidabad, being careful to 
obtain a patent of iiivc.siituro from the Mogul court. 
liliiormouH sums were exacted from Mir Jafar ns the price 
of his elevation. Tho company claimed 10,000,000 rupees 
as compensation for its losses, and other claims were j»re- 
ferred, amounting altogether to X2, 700, 000. The English 
still cherished extmvagant idea.s of Indian wealth. But 
no funds existed to satisfy their inordinate demands, and 
they had to be contented with one-half tho stipulated sums. 
Even of this reduced amount, one-third had to bo taken in 
jewels and plate, there being neither coin nor specie left. 

At the same time, the nawab made a grant to tho com- 
pany of the zamindari or landholders' rights over an ex- 
tensive tract of country round Calcutta, now known as the 
district of tho twenty-four pargaiias. The area of this 
tract was 882 square miles. In 1767 the company obtained 
only the zamindari rights — *.c, the rights to collect tho 
cultivators* rents, with tho revenue jurisdiction attached. 
Tho superior lordship, or right to receive the land tax, re- 
mained with the nawab. But in 1759 this also was 
granted by Die Dellii emperor, tho nominal suzerain of the 
nawab, in favour of Clive, who thus became the landlord of 
his own masters, the company. Clive was enrolled among 
tho nobility of Die Mogul Empire, wdDi the rank of com- 
mander of 6000 foot and 5000 horse, and a largo allotment 
of land near Calcutta, 1759. 


In 1768 Clivo was appointed by the court of dircctora 
the first governor of all the company's settlements in 
Bengal. Two powers threatened hostilities. On the 
west, the Shalizada or imperial prince, known afterwards 
as the Emperor Shah Alam, with a mixed army of Afghans 
and Marhattas, and supported by the Nawab Wazir of 
Oudh, was advancing his own claims to the province of 
Bengal. In the south the influence of the French under 
Lally and Bussy was overshadowing the British at Madras. 
The name of Clive exercised a decisive effbet in both direc- 
tions. Mir Jafar w^as anxious to buy olF the Shahznda, 
who had already invested Patna. But Clivo marched in 
person to the rescue, with an army of only 460 Europeans and 
2600 sepoys, and the Mogul army dispersed without strik- 
ing a blow. In the same year Clivo despatched a force 
Houthwuids under Colonel Fordc, which reeaptured Masu- 
lipatam from the French, and pennancntly establishetl 
Britisli influence throughout, the Northern Circars and at 
tho court of Hyderabad. Ho next attacked the Dutch, 
the only otlier European nation w'ho might yet prove a 
rival to D)o English. He defeated them both by laud and 
water; and their settlement at Chiiisura existed theneo- 
forth only on sufferance. 

From I7G0 to 1766 Clive was in England. Tie had 
left no system of government in Bengal, l)ut merely Die 
tradition that unlimited sums of money might be extracted 
from Die natives by the teiTor of tho Englisli name. In 
1761 it was found expedient and profitable to dethroiio 
Mir Jafar, the English Nawab of Murshidabad, and to 
substitute his son-in-law, IMir Kasim, in his place. On 
this occasion, besides private donations, Die English received 
a grant of the three districts of Bardwan, Midnapur, and 
Chittagong, cstiumled to yield a net revenue of £600,000 
sterling. But Mir Kasim soon began to show a w’ill of 
his own, and to cherish dreams of independence. He pro- 
cce4ed to organize an army, di’illed and equipped after 
European models, and to carry on intrigues with the 
Nawab Wazir of Oucih. He resolved to try his slrengtli 
with the English, and found a good pretext. The com- 
pany’s servants claimed tho privilege of caivying on their 
jirivatc trade ihroiigliout Bengal free from inland dues and 
all imposts. The assertion of this claim caused affrays 
between tho customs officers of the nawab and the nativ e 
traders, "who, wliether truly or not, represented that tliey 
were acting on behalf of the servants of the company. 
The nawab alleged that liis civil authority was everywhere 
set at naught. The majority of the council at Calcutta 
w<ml<l not listen to his complaints. The governor, Mr. 
A'ausittarl, and Wnn*cn Hastings, then a junior member of 
council, attempted to effect somo compromise. But the 
controversy had become too hot. The nawab’s officers 
fired upon an English boat, and forthwith all Bengal rose in 
arms. Two thousand of our sepoys were cut to pieces at 
Patna; about 200 Englishmen, who there and in other 
liarts of the province fell into the hands of the Moham- 
modaiis, were massacred. 

But as soon as regular warfare commenced Mir Kasim 
met with no move .successes. His trained regiments were 
defeated in two pitched battles by Major Adams, at Ghcriah 
and at Udlia-nala ; and be himself took refuge with Dii^ 
Naw'ab Wazii* of Oudh, who refused to deliver him up, A 
more formidable danger appeared in the English camp in 
tho form of the first sepoy mutiny. This was quelled by 
Major (afterwards Sir Hector) Munro, who ordered twenty- 
four of tho ringleaders to be blown from guns, an old Mogul 
punishment. In 1764 Major Munro won tho decisive 
battle of Baxar, which laid Oudh at the feet of the con- 
querors, and brought the Mogul emperor as a suppliant 
the Englisli camp. 

Meanwhile the council at Calcutta had twice found the 
opportunity they loved of selling the government of Bengal 
to a new nawab. But in 1765 Clive (now Baron Clive of 
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PliMsey iu tho peerage of Ireland) an'ived at Calcutta as 
governor of Bengal 'for the second time. Two landmarks 
stand out iu Ids policy. First, he sought tho substance, 
althougli not the name, of territorial power, under tho 
fiction of a grant from tho Mogul emperor. Second, he 
desired to purify tho company's service, by prohibiting 
illicit gains and guaranteeing a reasonable pay from honest 
sources. In neither respect were bis plans carried out by 
his immediate successors. But the beginning of British 
Indian rule dates from this second governorship of Clive, 
as unr military supremacy had dated from his victory at 
riassey. 

Clive landed, advanced rapidly up from Calcutta to Alla- 
habad, and there settled in person the fate of nearly half 
of India. Oudh was given back to the Nawab Wazir, on 
condition of his paying £500,000 sterling towards tho 
expenses of the war. The provinces of Allahabad and 
Kura, forming the greater part of the Doab, were handed 
over to Shah Alum himself, who in his turn granted to the 
company the diwdni or fiscal administration of Bengal, 
Behar, and Orissa, and also the territorial jurisdiction of 
the Northern Oircars. A puppet nawab was still main- 
tained at Murshidabad, who received an annual allowance 
from ns of £000,000. Half that amount, or about 
£300,000, w'e paid to the emperor as tribute from Bengal. 
Thus was constituted the dual system of government, by 
whieJj the Eiiglisli received all the rev(‘]iucs and undertook 
to rnniiitaiu the army ; wJiile the criminal jurisdiction, or 
•nizdmaiy was vested in the uawub. In Indian phraseology, 
tile company was diwan and the nawab was nizdm. The 
actual collection of the revenues still remained for some 
years in the hands of native ofiicials. 

Clivo^s other great task was tho reorganization of tho 
company's service. All tho officers, civil and military alike, 
were tainted with tho common corruption. Their legal 
salaries were paltry and quite insunicient for a livelihood. 
But they hud been permitted to augment them, somotimes 
a hundredfold, by means of private trade and gifts from 
the native powers. Despite the united resistance of the 
civil servants, and an actual mutiny of 200 military officers, 
Clive carried tlirough his reforms. Privulo trade and tho 
receipt of presents were prohibited for the future, wbilo a 
substantial increase of pay was provided out of the mono- 
poly of salt. 

Lord Olive quitted India for the third and last time iu 
1707. Between that date and tho governorship of Warren 
Hastings in 1772, little of importance occurred in Bengal 
beyond the terrible f amino of 1770, which is oilicially ro- 
])orted to have swept away oTie-third of the inhabitants. 
The dual system of goveriiinenl established in 1766 by 
Clive had proved a failnie. Warren Hastings, a tried 
servant of the company, distingnislied alike for intelligence, 
for probity, and for knowledge of Oriental manners, was 
nominated governor by the court of directors, with express 
instructions to carry out a predetermined series of refumis. 
In their own words, tho court had resolved to “ stand forth 
as diwan^ and to take upon themselves, by the agency of 
their own servants, tho entire care and adiniuistratiuu of 
the revenues.’* In the execution of tin's plan Hastings 
removed the exchequer from Murshidabad to Calcutta, and 
appointed Kuropean officers, under tho now familiar title 
of collectors, to superintend tho revenue collections and 
preside in the courts. 

Clive had laid the territorial foundations of the British 
ICmpire in Bengal. Hastings may be said to have creafed 
a British administration for that empire. The wars forced 
on him by native powers in India, the clamours of his 
masters in England for money, and the viralence of Francis 
with a faction of his colleagues at the council table in 
Calcutta, retarded the completion of his schemes. Bnt 
the manuscript records disclose the patient statesmanship 
and indomitable industry which he brought to bear upon 


them. From 1765 to 1772 Olivo’s dual system of govern- 
ment, by corrupt native underlings and rapacious English 
chiefs, prevailed. Thirteen years were now spent by 
Warren Hastings in experimental efforts at niral adminis- 
tration by means of English officials (1772-85). The 
completion of the edifice was left to his successor. Bnt 
Hastings was the administrative organizer, as Clive had 
been the territorial founder, of our Indian Empire. 

Hastings rested his claims as an Indian ruler on his 
administi'ativo work. Ho reorganized the Indian service, 
reformed every branch of the revenue collections, created 
courts of justice and some semblance of a police. But 
history I'emembcrs his name, not for his improvements in 
tlie internal administration, bnt for his bold foreign policy, 
and for the crimes into which it led him. From 1772 to 
1774 he was govfTnor of Bengal; from the latter date to 
1785 he was the first governor-general of India, presiding 
over a council nominated, like himself, under a statute of 
Farliument known as the Regulating Act (1778). In his 
domestic policy he was greatly hampered by the opposition 
of his colleague in council, Fhilip Francis, But in his 
external relations with Oudh, with tho Marhattas, and with 
Hyder Ali, he was generally able to compel assent to his 
views. 

His relations with tho native powers, like his domestic 
policy, fonnod a well-considered scheme. Hastings liad to , 
find money fur the court of directors in England, whose 
thirst for tJio wealth of India was not less keen, although 
more decorous, tliari that of their servants in Bengal. Ho 
had also to protect the company’s territory from the native 
IKJwers, which, if he had not destroyed them, would have 
qnniliilated him. An honest man under such circumstances 
might be led into questionable measures. Hastings in his 
personal dealings, and as regards his personal gains, seems 
to have been a high-minded English gentleman. But as 
an Auglo-lndiau statesman, he sliarod the laxity which he 
saw pracliscd by tho native potentates with whom he hod 
to deal. Parts of his policy were vehemently assailed in 
i’arimmuiit, and cannot be upheld by right-thinking men. 
See Hastings, Wauukn. 

In 1786 Hastings was succeeded by Lord Cornwallis, 
the first English nobleman of rank who undertook the office 
of governor-general of India. He twice held the high post 
of govcruor-gcncral. His first rule lasted from 1786 to 
1798, and is celebrated for two events — the introductiou 
of tho pennanciit settlement into Bengal, and tho second 
Mysore War. If tho foundations of the system of civil 
adininistration were laid by Hastings, the superstiTicture 
was raised by Cornwallis. It was ho who first intrusted 
criminal jurisdiction to Europeans, and established the 
Nizomat Sadr Adalut, or Supreme Court of Criminal Judi- 
cature, at Calcutta; and it W''as he who separated the 
collector and judge. 

The system thus organized in Bengal was afterwards 
extended to Madras and Bombay, when those presidencies 
also acquired territorial sovereignty. But the achievement 
most familiarly associated with tlie name of Cornwallis is 
the permanent settlement of the land revenue of Bengal. 
Daring four years, 1786-90, ho laboured, with the help of 
an able Bengal civilian, John Shore, to arrive at the facts 
of the case. Warren Hastings had introduced, unsuccess- 
fully and only for a period, a five years’ settlement of the 
land revenue. Lord Comwidlis, after three years of in- 
quiry and of provisional measures, introduced a ten years* 
or decennial settlement (1789-91). Up to this time tho 
revenue had been collected pretty much according to the 
old Mogul system. Tho zenundara^ or government far- 
mers, whose office always tended to become hereditary, 
were recognized as having a right to collect the revenue 
from the actual cultivators. But no principle of assess- 
ment existed, and the amount actufdly realized varied 
greatly from year to year* Hastings seems to have looked 
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lo experience, as acquired from a succession of quinquen- 
nial settlemouts, to furnish the standard rate of the future. 
Francis, on ^iie^other hand, Hastings’ great rival, advocated 
a limitation of the state demand in perpetuity. The same 
view recommended itself to the authorities at home, partly 
because it would place their finances on a more stable 
basis, pai'tly because it seemed to identify the zemindar 
with the landlord of the English system of property. 
Accordingly Cornwallis took out with him in 1787 instruc- 
tions to introduce a permanent settlement. 

The process of assessment began in 1789 and tenniiiated 
in 1791. No attempt was made to measure the fields or 
calculate the outturn, as had been done by Akbar, and as 
is now done whenever settlements are made in the British 
provinces. The amount to be paid in the future was fixed 
by reference lo what had been paid in the past. At first 
the seltlomeut was called decennial, hut in 1798 it was 
declared permanent fur ever. The total assessment 
amounted to 26,800,989 Sikka rupees, or about £3,000,000 
sterling for Bengal. Lord Cornwallis carried the scheme 
into execution, but the praise or blame, so far as details 
are concerned, belongs to Sir dohii Shore, afterwards Lord 
Teignmoutli, a ciril seiwant, whose knowledge of the country 
was unsurpassed in liis time. 

The second Mysore War, of 1790-02, is noteworthy on 
two accounts. Lord Cornwallis, the governor-general, led 
the British anny in person, with a pomp and a magnifi- 
cence of supply which recalled the campaigns of Auningzcbe. 
'J'iio two great southern powers, the Nizam of the Deccan 
and the Marhatla confederacy, co-operated as allies of tlie 
British. In the end Tippoo Sultan submitted when Lord 
Cornwallis had commenced to beleaguer his capital. Uo 
agreed to yield one-half of his dominions to be divided 
among the allies, and to pay £8,000,000 sterling towards 
the cost of the war. These conditions lio fulfilled, but 
ever afterwards he burned to be revenged upon his English 
conquerors. 

The period of Sir John Shore’s rule as governor-general, 
from 1793 to 1798, was uneventful. In 1798 Lord Mor- 
Tiington, better known as the Marquis of Wellesley, arrived 
in India, already inspired with imperial projects which were 
destined to change the map of the country. Wellesley 
was the friend and favourite of Pitt, from whom he is 
thought to have derived his far-reaching political vision 
and his antipathy to the French name. From the first he 
laid down as his guiding principlu that the English must 
be the one paramount power in the peninsula, and that 
native princes could only retain the insignia of sovereignty 
by surrendering their political independence. The history 
of India since his time has been but tho gradual develop- 
ment of this policy, which received its finishing touch when 
Queen Victoria was proclaimed Empress of India on the 
1st of January, 1877. 

To frustrate tho possibility of a French invasion of India, 
led by Napoleon in person, was the governing idea of Wel- 
lesley’s foreign policy. France at this time, and for many 
years later, filled the place afterwards occupied by Russia 
in tho iinaginaiiou of English statesmen. Nor was tho 
danger so remote as might now be thought. French regi- 
ments guarded and overawed tho Nizam of Hyderabad. 
The soldiers of Sindhia, tho military head of the Marhatta 
confederacy, were disciplined and led by French adventurers. 
Tippoo Sultan of Mysore carried on a secret correspondence 
with tho French directorate, allowed a tree of liberty to bo 
planted in his dominions, and enrolled himself in a repub- 
lican club as Citizen Tippoo. The islands of Mauritius 
and Bourbon afforded a convenient half-way rendezvous 
for French intrigue and for the assembling of a hostile 
expedition. Above all, Napoleon Bona}>arte was then in 
Egypt, dreaming of the conquests of Alexander ; and no 
man knew in what direction he might turn his hitherto 
nneonquered legions. 


Wellesley conceived the scheme of crushing for ever the 
French liopes in Asia, by placing himself at the head of a 
great Indian confederacy. In Lower Bengal the conquests 
of Clivo and the policy of Warren Hastings had made tho 
English paramount. Before the end of tho century tho 
British ptiwer was consolidated from tho sea-board to 
Benares, high up tho Ganges valley. Beyond the British 
frontier there tho Nawah Wazir of Oudh had agreed to pay 
a subsidy for the aid of British troops. This sum in 1797 
amounted to £760,000 a year; and the nawah, being 
always in arrears, entered into negotiations for a cession 
of territory in lieu of a cash payment. In 1801 the treaty 
of Lucknow made over to the British the /)oa&, or fertile 
tract between the Gangt^s and the Jumna, together with 
Kohilkhand. In Southern India the British pussesaions 
were chiefly confined, before Lord Wellesley, to tho coast 
districts of Madras and Bombay. Wellosloy resolved to 
make tho British supreme os far os Delhi in Northern 
India, and to compel the gi'cat powers of the south to enter 
into snbordinate relations to the company’s government. 
The intrigues of the native princes gave him his oppor- 
tunity for carrying out this plan without breach of faith. 
The time had arrived when the English must cither be- 
come supreme in India or be driven out of it. The Mogul 
Empire was completely broken up ; aud the sway liad to 
pass either to tlio local Mulmrniiieduii governors of that 
empire, or to the Tlimlii conf(‘dei‘acy represented by the 
Morhuttas, or to tho British. Lord Wellesley determined 
that it sJiould pass to the British. 

His work in Northern India was at first easy. The 
treaty of Lucknow in 1801 made us territorial rulers as 
fur us the heart of the present North-western Provinces, 
and established our political influence in Ondh. Beyond 
those limits tho northern branches of the Marhatlas prac- 
tically hold sway, with the puppet emperor in their hands. 
Lord Wellesley left them untouched for a few years, until 
the second Marhatta War (1802-1804) gave him an op- 
portunity for dealing efiectively with their nation os a 
whole. In Southern India he saw that the Nizam at 
Hyderabad stood in need of his protection, aud ho con- 
verted him into a useful follower throughout the succeeding 
struggle. The other Mohammedan power of the south, 
Tippoo Sultan of Mysore, could not he so easily bandied. 
Lord Wellesley resolved to crush him, and had ample pro- 
vocation for so doing. The third power of Southern India 
— ^namely, tho Marhatta confederacy — was so loosely 
organized that Lord Wellesley seems at first to have hoped 
to live on terms with it. When several years of fitful 
alliance hud convinced him that he had to choose between 
tho supremacy of the Marhattas or of the British in 
Southern India, he did not hobitate lo decide. 

Lord Wellesley first addressed liimsclf to the weakest of 
the three southern powers, the Nizam at Hyderabad. 
Hero ho won a diplomatic success, which turned a possible 
rival into a subservient ally. The French battalions at 
Hyderabad were disbanded, and tho Nizam bound himself 
by treaty not to take any European into his service with- 
out tho consent of tho English government — a clause since 
inserted in every engagement entered into with native 
powers. 

Wellesley next turned tho whole weight of his resources 
against Tippoo, whom Cornwallis had defeated, but not 
subdued. Tippoo’s intrigues with the French were laid bare, 
and he was given an opportunity of adhering to the new 
subsidiary system. On his refusal war was declared, and 
Wellesley came down in viceregal state to Madras to or- 
ganize the expedition in person, and to watch over the 
course of events. One English acmy marched into Mysore 
from Madras, accompanied by a contingent from the Nizam. 
Another advanced from the western coast Tippoo, after a 
feeble resistance in the field, retired into Seringapatam, and 
when his capital was stormed, died fighting bravely in the 
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bread], 1790. Since the battle of Plassey no event so 
greatly impressed tlie native imagination as ih(! capture of 
Scringapatam, which won for General Uarris a peerage 
and for Wellesley an Irish marquisate. In dealing with 
the territories of Tippoo Wdlesley acted with moderation. 
The central portion, forming the old state of Mysore, 
was restored to an infant representative of tho Hindu 
rajahs whom Ilyder AH had dethroned; the rest of Tip- 
poo's dominions was partitioned between the Nizam, the 
Marhattas, and tho English. At about the same time the 
Karnatak, or the part of Sonth-castem India ruled by 
the Nawab of Arcot, and also the principality of Tanjore, 
were placed under direct British administration, thus con- 
stituting tho Madras Presidency almost as it has existed 
to the present day. Tho sons of the slain Tippoo were 
treated by Lord Wellesley with paternal tenderness. They 
received a magnificent allowance, with semi-royal establish- 
ment. first at Vellore, and afterwards in Calcutta. The 
last of them, Prince Ghnlam Mohammed, was long a 
familiar and ])ublic-Bpinted citizen of Calcutta, an activo 
justicG of the peace, and died as recently as 1877. 

The Marliattns had been the nominal allies of tho 
English in both their wars with Tippoo. But they had 
not rendered active n.ssi8lane,e, nor were they secured 
to tho English side as the Nizam now was. The Marhatta 
powers at tins time were five in number. The reeognized 
head of the confederacy was the Pesim'a of Poona, who 
ruled the hill country of the Western Gliats, the cradle of 
the Marhatta race. Tho fertile province of Gujerat was 
annually harried by the horsemen of the (^ackwar of Barod/u 
In Central India two military leaders, Sindhia of Gwalior 
and Holkar of Indore, allematoly held the pre-eminency. 
Towards the cast the Bhonsla Rajah of Nagpur reigned from 
lierar to the coast of Orissa. Wellesley lalwnrcd to bring 
these several Marhatta powers within the not of his sub- 
sidiai'y system. In 1802 tho necessities of the Peshwa, 
who had been defeated by Holkar and driven as a fugitive 
into British territory, induced him to sign the treaty of 
Basscin. By this he pledged liimself to tho British to 
hold communications with Jio other power, European or 
native, and granted to us districts for the mainteiuincc of 
a subsidiaiy force. This greatly cxtond<jd the English 
territorial influence in the Bombay Presidency. But it led 
to tho second Marhatta War, as neither Siiidliia nor the 
Rajah of Nagjmr would Icdcrate the Pcslnv.'i's betrayal of 
the Marliatta indejxmdoncc. 

Tho campaigns whicli followed are perhaj)8 the most 
glorious in the history of tlie British arms in India. The 
general plan, and tho adequate provision of resources, were 
duo to tho Marquis of Wellesley, ns also the indomitable 
spirit which refused to admit of defeat. The armies were 
led by Sir Arthur Wellesley (afterwards Duke of Welling- 
ton) and General (afterwards Lorci) Lake. Wellesley 
operated in the Deccan, where, in a few short months, he 
won tho decisive victories of Assaye and Argaum, and 
captured Ahmed nagar. Lake's campaign in Hindustan 
was no less brilliant, although it has received less notice 
from Itistorians. He won pitched battles at Aligarh and 
Ijfiswari, and took the cities of Delhi and Agra. He 
scattered tho French troops of Sindhia, and at the same 
time stood forward as the champion of the Mogul emperor 
in his hereditary capital. Before the end of 1803 both 
Sindhia and the Bhonsla Rajah of Nagpur sued for peace. 
Sindhia ceded all claims to tho territory north of tho 
Jumna, and left the blind old emperor Shah Alam once 
more under British protection. Tho Bhonsla forfeited 
Orissa to the English, who had already oecupied it with a 
flying column in 1803, and Berar to tho Nizam, who 
gained a fresh addition by every act of complaisance to 
the British government. The freebooter Joswant Rao 
Hullcar alone remained in tho field, supporting his troops 
by raids through Molwa and Rajpntana. The concluding 


years of Wellesley’s nilo were occupied with a series of ' 
operations against Holkar, which brought little credit 
on tho Britihli name. Tho disastrous relseat of Colonel 
Monsoii through Ctmtral India (1804) recalled momories 
of the convention of Wargjmm, and of the destruction of 
Colonel Baillic’s force by Hydcr Ali. The repulse of Lake 
in person at the siege of Bhartpur (Bhurtporo) is memor- 
able os an instance of a British array in India having to 
turn biick with its object unaccomplished (180fi). Bhai’t- 
pnr was not finally taken till 1827. 

Lord Wellesley, during bis six years of office, carried 
ont almost every part of liis territorial scheme. In 
Northern India Lord Lake's campaigns, 1803-1806, 
brought the Nortli -western I’rovinccs (the ancient Madhya- 
desa) under British rule, together with tho custody of tho 
puppet emperor. The new districts were amalgamated 
with those previously acquired from the Nawjib Wazir of 
Ondh into the “ceded and cominered provinces.” This 
partition of Northern India remained till the Sikh wars of 
1844 and 1847 gave the British the Punjab. In South- 
oastmi India I.ord Wcllosky s conquests constituted tho 
Madras presidency ahiiost as it exists at this date. In 
Soul ii -western India tlie Peshwa was reduced to a vassal 
of the company. But tho territories now under the 
governor of Bombay w^ere, not fimilly built up into their 
present form until tbo last Marhatta war in 1818. ♦ 

Tho linaiicial strain ciinsed by lliesc great operations of 
Lord Wkllesloy had rneanwhilo exhausted tlie ]K'itience 
of tho court of directors at home. In 1805 lA»rd Coru- 
ivallis w’as sent out as governor-gcnci'al a second time, with 
instructions to bring about pcpcc at any price, wiiile Holkar 
was still unsubdued and with Sindhia threatening a fresh 
war. But Corinvallis was now an old man, and broken 
down in health. Travelling up to the north-west during 
the rainy season, ho sank and died at Ghazipur, before ho 
had been ton weeks in the country. His immediato suc- 
cessor was Sir George Barlow, a civil servant of the com- 
pany, who as a locum tenens had no alternative but to 
carry out the cominauds of liis employers. Uiidt-r these 
orders ho curtailed the area of tho British territory, and, 
in violation of engagements, abandoned the Rajput chiefs 
to tlie cruel mercies of Holkar and Sindhia. During his 
administration also occurred the mutiny of the Madras 
sepoys at Vellore (180(»), which, although promptly sup- 
pressed, sent a shock of insecurity throughout the empire. 
The feebly economical policy of this interregnum proved a 
most disastrous one. But fortunately the rule soon passed 
into firmer hands. 

Lord Minto, governor-general from 1807 to 1813, con- 
solidated the conquests which Wcsllcsloy had acquired. 
His only military exploits were the occupation of the 
island of tho Mauritius, and the conquest of Java by an 
expedition wdiicli ho accompanied in person. Tho con- 
dition of Central India cuntiimcd to bo disinrbt'd, but 
Lord Minto succeeded in preventing any violent outbreaks 
without hiiuscdf having recourse to the sword. The com- 
pany had ordered Iiim to follow a policy of non-intervention, 
and he managed to obey his orders without injuring the 
prestige of the British name. Under his auspices tho Indian 
government opened relations with a new set of foreign 
jH>wcr8, by sending embassies to the Punjab, to Afghanistan, 
and to J'ersia. Mete.alfe went as envoy to tbo Bikh eourt 
of Runjit Singh at Lahore, Elphinstone met the Shah of 
Afghanistan at Pcshawur, and Malcolm was despatched 
to Ikrsia. It cannot bo said that these missions were 
fruitful of permanent results; but they intividucod the 
English to a new set of diplomatic relations, and widened 
the sphere of their influence. 

The successor of I^rd Minto was tlie Earl of Moira, 
better known by bis later title as the Marquis of Hastings. 
He completed Lord WeJIcslcy^s conquests in Central India, 
and left the Bombay presidency almost as it stands at 
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present. His long rule of nine years, from 1814 to 1823, 
was marked by two wars of the first magnitude, namely, 
the campaigns k«gamst the Giukhas of Nepal, and the last 
Marhatta struggle. 

The result of these wars was the annexation of a largo 
tract of country to the Bombay Presidency, and the for- 
mation of the nucleus of the present Central Provinces. 
The map of India, as drawn by Lord Hastings, remained 
substantially unchanged until the time of Lord Dalbousie. 
But the proudest boast of I.ord Hastings and Sir John 
Malcolm was, not tbat they bad advanced the pttmarium^ 
hut that they had conferred the blessings of peace and 
good govcniTncLit upon millions who had groaned under the 
extortions of the Marhattas and Pindaris. 

The Marquis of Hastings was succeeded by Iword Am- 
herst, wIjoso administration lasted for five years, from 
1823 to 1828. It is -known in history by two prominent 
events, tlie first Burmese War and the capture of Bhartpnr. 

For some years the Burmese had made a series of en- 
croachments upon the British districts. As tliey rejected 
all peaceful proposals with sconi, Lord Amherst was at 
last compelled to declare war in 1824. Little military 
i^lory could bo gained by beating the Burmese, who were 
formidable chielly from the pestilential character of their 
country. One expedition with gunboats proceeded up the 
B"nliinaputra into Assam. Another marched by laud 
through Chittagong into Aniean, for tlio Bengal sepoys 
refuseil to go by sea. A third, and the strongest, sailed 
from Aladras direct to the mouth of the Irawaddi. I'hc 
war was protracted over two years. After a loss to the 
British of about 20,000 lives, chiefly from dise 4 ase, and an 
cxpendituie of jCI 4,000,000, the King of Ava signed, in 
1820, the treaty of Y^andabu. By lliis ho abandoned all 
claim to Assam, aud ceded the Provinces of Aracun and 
Teiiasserim, already in the military occupation of the 
British. Ho retained the whole valley of the Irawaddi, 
down to the sea at Kangoon. 

Tlio capture of Bhartpnr in Central India by Lord Cotn- 
hormeru, in January, 1827, wiped out the repulse which 
Luk<j had received before that city in January, 1805. A 
disputed succession led to the British intervention. Artil- 
lery could make little impression upon tlio massive walls of 
tnud. But at last a breach was cll'ccted by mining, and 
the city W'as taken by storm, tlius removing the popular 
notion throughout India tliat it was impregnable — a notion 
which had threatened to become a ])Oliti<'al dang(T. 

'J'lie next governor-general was Lord William Bentinck, 
wdio had been governor of Madras twenty years earlier, at 
the time of the mutiny of Vellore (180(1), His seven 
years’ rule (from 1828 to 1835) is not signalized by any of 
those victories or extensions of territoiy by which chroni- 
cliirs measure the growth of an emprio. But it fonns an 
epoch in administrativo reform, and in the slow process by 
which a subject population is won over to venerate as well 
as to di-cad its alien rulers. 'Iho modern bistoiy' of the 
British in India, as benevolent administrators, ruling the 
country with a single eye to the good of the natives, may 
be said to begin with Lord William BcntiTick. According 
to the inscription upon his statue at Calcutta, from the 
pen of Macaulay : — “ He abolished cruel rites, he effaced 
humiliating distinctions, ho gave liberty to the expression 
of public opinion ; his constant study was to elevate the 
intellectual and moral character of the nations committed 
to his charge.” Ilis first care on arrival in India was to 
restore equilibrium to the finances, -which were tottering 
under the burden imposed upon them by the Burmese War. 
This he effected by three series of measures — ^first, by reduc- 
tions in permanent expenditure, amounting to Xl, 500, 000 
sterling a year ; second, by augmenting the revenue from 
land which had unfairly escaped assessment; third, by 
duties on the opium of Malwa. Ho also widened the gates 
by which educated natives could enter the service of the 


company. Some of these reforms were distasteful to the 
covcnant(!d service and to the officers of the army. But 
Lord William was stanchly supported by the court of 
directors and by the ministry at home. 

His most memorable acts arc the abolition of sati (suttee), 
or widow-burning, and the suppression of the ihagit (thugs). 
At this distance of time it is difficult to realize the degree 
to which these two barbarous practici^s had comiptcd the 
social system of the Hindus. Kuropoan research has clearly 
proved that the text in the Vedas adduced to authorize 
the immolation of wddows was a wilful mistrauslatioii. 
But the practice had been euslirined in Hindu opinion by 
the authority of centuries, and bad acquired the sanctity of 
a religious rite. The Emperor Akbar prohibited it, but 
failed to put it down. The early English rulers did not 
dare to violate the religions traditions of the people. In 
the year 1817, no less than 700 widows arc said to havo 
been burned alive in the Bengal Presidency alone. To this 
day the holy spots of Hindu pilgrimage are thickly dotted 
with little 'white pillars, each coinmcmovating a ialL In 
spite of strenuous opposition, both from Europ(‘ans and 
natives, I.ord William Bcntiiick carried a regulation in 
council on the 4tli December, 1829, by which all W’ho 
abetted aaii m'To declared guilty of culpable boinieide. 
The honour of suppressing thagi must bo shared bctw’cen 
Lord William Bcniinck and Captain Sleeman. Thnga 
were herc*ditary assassins, who made strangling their pro- 
fession, They travelled in bands, disguised as merchants 
or pilgrims, and were sworn together by an oath based on 
the riles of the bloody goddess Kali. Between 182(1 and 
1835, as many as 1502 thags were apprehended in different 
parts of British India, and, by the evidence of approvers, 
this moral plague-spot w'as gradually stamped out. 

Two other historical events are connected with the 
administration of Lord William Bentinck. In 1833 the 
charter of the East India Company was renewed for 
twenty years, but upon the conditions that the company 
should abandon its trade and permit Europeans to settle in 
the country. At the same lime a fourth or legal mernher 
was added to the govenior-gencral’s council, who might 
not be a servant of the company ; and a commission was 
appointed to revise and codify the law. Macaulay was tho 
fir.st legal member of council, and the first president of the 
law commission. 

Sir Clinrli’K (afterwards Lord) Metcalfe succeeded Lord 
William as senior mcmiber of council. His short term of 
office is memorablo for the measure wbicli his predecessor 
bad initiated, but wdiich lie carried into execution, for 
giving entire liberty to tho press. Public opinion in India, 
as well as the express wish of tho court of directors at 
home, pointed to Metcalfe as the fittest person to cany 
out the policy of Bentinck, nut pm visional ly, but as gov- 
ernor-general for a full term. Party exigencies, however, 
led to the appointment of Lord Auckland. From this date 
commences a new era of war and conquest, which may bo 
said to have lasted for twenty years. All looked peaceful 
until Lord Auckland, prompted by his evil* genius, at- 
tempted to place Shah Soojah upon tlio throne of Cabul ; 
an attempt conducted with gross mismanagement, and 
ending in the annihilation of the British garrison placed in 
tliat city. See Akcsiianjstan. 

Lord Auckland hud been superseded by Lord Ellen- 
boroiigh, aud ho in turn was recalled by the court of 
directors, who differed from him on points of administra- 
tion, disliked his theatrical display, and distrusted his 
erratic genius. Ho was succeeded by Sir Henry (after- 
wards Lord) Hardingc, who liad served through the Penin- 
sular War and lost a hand at Ligny. It was felt on all 
sides that a trial of strength between the British and the 
only remaining Hindu power in India, tho groat Sikh 
nation, drew near. 

The Sikhs were not a nationality like the Marhattas, 
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but a reli|;iou8 sect bound together by the additional tie of 
military discipline. They trace their origin to Nanak 
Shah, a pious Hindu reformer, born near L^iore in 1469, 
before the ascendency of eitlier Moguls or Portuguese in 
India. Nanak, like other zealous preachers of liis time, 
preached the abolition of caste, the unity of the godhead, 
and the obligation of leading a pure life. From Nanak, 
ten gurus or apostles are traced down to Govind Singh in 
1708, with whom the succession stopped. Cruelly perse- 
cuted by the ruling Mohammedans, almost exterminated 
under the miserable successors of Aurnngzobe, the Sikh 
martyrs clung to their faitli with unflinching zeal. At 
last the downfall of tJio Mogul Empire transformed the 
sect into a territorial power. It was the only political 
organization remmning in the Punjab. The Sikhs in the 
north, and the Marliattas in Southern and Central India, 
thus became the two great Hindu powers who partitioned 
the Mogul Empire. Even before the rise of Hun jit Singh, 
offshoots from the Sikh misU or confederacies, each led by 
its elected aardar^ had carved out for themselves feudal 
principalities along tho banks of the Sutlej, some of which 
endure to the present day. Kuiijit Singh, the founder of tho 
Sikh kingdom, was bom in 1780. In his twentieth year 
he obtained the appointment of governor of Lahore from 
tho Afghan king, and formed the project of basing his per- 
sonal rule upon tho religious fanaticism of his Sildi coun- 
trymen. He organized the JehaUa^ or “ the liberated,** 
into an amiy under European oflicers, wliich for steadiness 
and religious fervour has had no parallel since the Iron- 
sides of Cromwell. From Laliorc, as his capital, he ex- 
tended his conquests south to Multan, west to Peshawur, 
and north to Cashmere. On tho east side alone ho was 
hemmed in by tho Sutlej, up to which river the autliority 
of the British government had advanced in 1804. Till his 
death, in 1839, Kunjit Singh was ever loyal to the engago- 
meula which he had entered into with Metcalfe in 1809. 
But he loft no sou capable of wielding his sceptre. 
Lahore W’us torn by dissensions btjtwecn rival generals, 
ministers, and queens. The only strong power was the 
army of the khaha^ which, since tho British disaster in 
Afghanistan, burned to measure its strength with the 
sepoys. Tho French or European generals, Avitabile and 
Court, were foolishly ousted, and the supreme military 
command was vested in a scries of panchagaU or elective 
committees of five. 

In 1845 the Sikh army, numbering 60,000 men with 
1 50 guns, crossed the Sutlej and invaded British territory. 
Sir Hugh Gough, the cominandcr-iu-chicf, together with 
the governor-general, hurried up to the frontier. Within 
three weeks, four pitched battles were fought, at Mudki, 
Firozshah, Aliwal, and Sobruon. The British loss on 
each occasion was heavy; but by tho last victoiy the 
Sikhs^were fairly driven back over tiie Sutlej, and Lahore 
surrendered to the British. By the terms of peace then 
dictated, the infant son of Kunjit, Dlinlip Singh, was 
recognized as rajah; tlie Jalandhar Doab, or tract between 
the Sutlej and the liavi, was annexed ; the Sikh army was 
limited to a specified number ; Major Henry Lawrence was 
appointed to be resident at Laliore ; and a British force 
sent to gaiTison the Punjab for a period of eight years. 
Sir Henry llardinge received a peerage, and returned to 
England in 1848. 

Lord Dalhonsie snccccded. The eight years* rule of 
this greatest of Indian proconsuls (1848-56) left more 
conspicuous results than that of any governor-general 
since Clive. A liigh-minded statesman, of a most sensi- 
tive conscience, and earnestly desiring peace, Lord Dal- 
liousio found himself forced against his will to fight two 
wars and to embark on a policy of annexation. His cam- 
paigns in the Punjab and in Burma ended in largo acquisi- 
tions of territory ; while Nagpur, Ondb, and several minor 
states alscf came under British rule. But Dalhoasie*s 


deepest interest lay in the advancement of the moral and* 
material condition of the country. The system of admin- 
istration carried out in the conquered Pissjab by tho two 
Lawrences and their assistants is probably the most suc- 
cessful piece of difficult work ever accomplished by Eng- 
lishmen. British Burma has prospered under our rule 
not loss than tho Punjab. In both cases. Lord Dalhousie 
himself laid the foundations of onr administrative success, 
and deserves a large share of the credit. No branch of the 
administration escaped his reforming Jiand. He founded 
tho public works department, with a view to creating tho 
network of roads and canals wliich now cover India. He 
opened the Ganges Canal, still the largest work of the 
kind in the country ; and he turned the sod of tho first 
Indian railway. He promoted steum communication with 
England via the Kcd Sea, and introduced cheap postage 
and the electric telegraph. It is Lord Dalhousie's mis- 
fortune that these benefits are too often forgotten in tlio 
recollections of the mutiny, which *followed his policy of 
annexation, after tho firm hand which had remodelled 
British India was withdrawn. 

Lord Dalhonsie had nut been six months in India heforo 
the second Sikh War broke out. Two British officers 
were treacherously assassinated at Multan. Unfortunately 
Henry Lawrence was at home on sick leave. The British 
army was not ready to act in tho hot weather; aid, 
despite the single-lmndcd exertions of lieutenant (after- 
wards Sir Herbert) Edwardcs, this outbreak of fanaticism 
led to a general rising. The khalsa army again came 
together, and once more fongbt on even terms with the 
Britisli. On the fatal field of Chilianwala, w'hich patri(»t- 
isin prefers to call a drawn battle, the British lost 2400 
officers and men, besides four guns and the colours of 
three regiments (13th January, 1849). Before reinforce- 
ments could como out from England, bringing Sir Charles 
Napier as comniaudcr-in-chief, Lord Gough had restored 
his reputation by the crowning victory of Gujerat, which 
absolutely destroyed the Sikh army. Multan had pre- 
viously fallen ; and the Afghan horse under Dost Moham- 
med, who had forgotten their hereditary aiiti])athy to the 
Sikhs in their greater hatred of the British name, were 
chased hack with ignominy to their native hills. The 
Punjab, annexed by proclamation on the 29th March, 
1849, became a British province — a virgin field for the 
administrative talents of Dalhonsie anil the two I.awrcnces. 
Maliarajah Dhulip Singh received an allowance of £58,000 
a year, and wont to reside in England as a country gciitlc- 
iiian. Tho second Burmese War, in 1852, arose out of the 
ill treatment of some European merchants at Knngoon, and 
the insults oflered to the ca])tain of a frigate wlio had 
been sent to remonstrate. The whole valley of tho Ira- 
waddi, from Rangoon to Prome, was occupied in a few 
months ; and as tlie King of Ava refused to treat, it was 
annexed by proclamation on tho 20th December, 1852, 
under tho name' of Pegu, to the provinces of Aracaii and 
Tenasserim, which wc had acquired in 1826. 

I^rd Dalhousie's dealings with tlie feudatory states of 
India revealed the whole nature of the man. That rulers 
only exist for the good of tho ruled was his supreme 
axiom of government, of which he gave a conspicuous 
example in his own daily life. That British adroinisti-a- 
tion was better for the people than native rule followed 
from this axiom. He was thus led to regard native chiefs 
from somewhat tho same point of view as the Scotch re- 
garded tlic hereditary jurisdictions after 1745, namely, as 
mischievous anomalies, to be abolished by every fair means. 
Good faith must be kept with rulers on tho^ throne, and 
with their legitimate heirs. But no false sentiment should 
preserve dynasties which had forfeited our sympathies by 
generations of misrule, nor prolong those that had no 
natural successor. The doctrine of lapse was the practical 
application of liiese principles, complicated by the Indian 
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practice of adoption. It lias never boon doubted that, ac- 
cording to Hindu private law, an adopted eon entirely fills 
the place of a natural son, whether to perfoim the religious 
obsequies of his father or to inherit his property. In all 
respects he continues the ptrsona of the deceased. But it 
was argued that, both as a matter of historical fact and as 
one of political expediency, the succession to a throne 
stood upon a different footing. The paramount power 
could not recognise such a right, which might be used ns 
a fraud to hand over the happiness of millions to a base- 
born impostor. Here came in Lord Dalhonsie's maxim of 
the good of the governed. In his mind benefits to be 
conferred through British administration weighed heavier 
tliuri a Bupcr8titi<iUM and often fraudulent fiction of in- 
hcM'itance. 

The first state to escheat to the British government in 
accordance with these principles was Satura, wliich luid 
been reconstituted by Lord Hastings on the downfall of 
the I^csshwa in 1818. *The Kajuh of Satara, the last direct 
representative of Sivaji, died without a male lieir in 1848, 
and his deathbed adoption was set aside (1849). In the 
same year the Bajpnt state of Karanli was saved by the 
court of directors, who drew a fine distinction between a 
dejjcndent principality and a protected ally. In 
.Tliansi suffered the same fate as Satanu But tlie most 
cfcnspicuous application of the doctrine of lajise was the 
case of Nagpur. The last of the M.arliatta Bhonslas, a 
dynasty <d(ier than tho British govermnent itself, died 
without a son, natural or adopted, in iHfiS. His territories, 
were annexed, and became the Central I’rovinoes. That 
year also saw British administration extended to the Berars, 
or the Assigned Districts, which llu< Nizam of Hyderabad 
wjis induced to hand over as a territorial guarantee for the 
subsidies which ho perpetually kept in urrear. The relics 
of three other dynasties also passed away in 1853, though 
without any attendant accretion to British territory. In 
the extreme south, tlu* titular Nawab of the Karnatic and 
the titular Kajah of Tanjore both died without heirs. Their 
rank and their pensions died with them, though com- 
passionate allowances were continued to their families. In 
the north of India, Baji Bno, tho ex-Peshwa who had been 
dethroned ill 1818, lived on till 1853 in the enjoyment of 
his .annual pension of £80,000. His adopted son, Nana 
Sahib, inherited his accumulated savings, but could obtain 
no furllier recognition. 

rr- Lord Dalhousit; annexed the Province of Oudh on dif- 

^ fereiit gi’ounds. Kver since the Nawab Wazir, Shuja-ud- 
Dnula, received back his forfeited territories from tho hands 
of Lord Clive in 17(>5, the existence of his dynasty had 
depended on tho protection of British bayonets. Guarded 
alike from foreign invasion and from domestic rebellion, 
the long line of nawnbs had sunk into private debauchees 
and jiublic oppressors. Their one virtue was steady loyalty 
to tho British government. Tlie fertile districts between 
the Ganges and the Gogi*a, which now support a denser 
population than any rural area of tho same size on the 
globe, had been groaning for generations under an anarchy 
for which each British governor-general felt himself in part 
responsible. Warning after waniing had been given to the 
nawabs (who had assumed the title of shnh or king since 
1819) that they must put their liousc in order. What the 
benevolent Bentinck and tho soldierly Hardinge had only 
threatened, was reserved for Lord Dalbousie, who united 
honesty of purpose with stem decision of character, to 
perform. Ho laid tho whole case before the court of 
•directors, who, after lung and painful hesitation, resolved 
on annexation. Ixird Dalhousie, then on tho eve of re- 
tiring, felt that it would he unfair to leave tlie perilous 
task to his successor in the first moments of bis rule. The 
tardy decision of the court of directors left him, however, 
•only a few weeks to carry out the work. But he solemnly 
believed that work to be his duty to the people of Oudh. 


“ With this feeling on my mind,” he wrote privately, and 
in humble reliance on the blessing of the Almighty (for 
millions of his creatures will draw h’eedom and happiness 
from the chang(*), I approach the execution of this duty, 
gravely .and not without solicitude, but calmly and alto- 
gether without doubt.” .-V 

At tho commencement of 1856, the last year of his rule, 
he issued orders to General (afterwards Sir James) Out- 
ram, then resident at the court of Lucknow, to assume the 
direct administration of Oudh, on the ground that tho 
British government would be guilty in the sight of God 
and man if it were any longer to aid in sustaining by its 
countenance an administration fraught with suffering to 
millions. The proclamation was issued on the 13th 
February, 1856. The king, Wajid Ali, bowed to irresist- 
ible force, although he refused to recognize the justice of 
his deposition. After a mission to England, by way of 
protest and appeal, he settled down in the pleasant suburb 
of Garden Reach near Calcutta, in the enjoyment of a pen- 
sion of £120, u 00 a year. Oudh was thus annexed without 
a blow. But this measure, on which Lord Dalhousie 
looked back with the proudest sense of rectitude, was per- 
haps the one act of liis rule that most alarmed native 
public opinion. 

The Marquis of Dalhousie resigned office in March, 
1856, being then only forty-four years of age; but lie 
carried homo with him the seeds of a lingering illness, 
whieli resulted in his death in 1860. Excepting Corn- 
w.allis, lie was the first, though by no means the last, of 
English statesmen who liave fallen victims to their devo- 
tion to India's needs. Lord Dalhousie completed the 
fabric of British rule in India. The empire as mapped out 
by Lord Wellesley and Lord Hastings, during the first 
quarter of the century, had received the addition of Sind 
in 1843. The Marquis of Dalhousie finally filled in the 
wide spaces covered by Oudh, the Centra! Provinces, and 
smaller states within India, together with the great out- 
lying territories of the Punjab on the north-western 
frontier, and the richest part of British Burma beyond 
the sea. 

'Phe great governor-general was succeeded by his friend 
Lord Canning, who, at the farewell banquet in England 
given to liim by the court of directors, uttered these pro- 
phetic words, “ I wish for a peaceful term of office. But 
I cannot forget tliat in the sky of India, serene as it is, a 
small cloud may ari»c, no larger than a man’s hand, but 
which, growing larger and larger, may at last threaten to 
burst and overwhelm ns with ruin.” In tlie following year 
the Sepoys of the Bengal army mutinied, and all the valley 
of the Gangi'S from Patna to Dellii rose in rebellion. 

The various motives assigned for the mutiny appear in- 
adequate to tho European mind. The truth seems to bo 
that native opinion throughout India was in a ferment, 
predisposing men to believe the wildest stories, and to 
rush into action in a parpxysm of terror. Panic acts on an 
Orioiitnl population like drink among a European mob. 
The annexation policy of Ixird Dalhousie, although dictated 
by the most enlightened considerations, was distasteful to 
the native mind. 'J'he spread of education, the appearaneo 
of the steam engine and the telegraph wire, seemed at the 
same moment to reveal a deep jilaii to substitute an Eng- 
lish for an Indian civilization. The Bengal Sepoys, espe- 
cially, thought that they could see further than the rest of 
their countrymen. Most of them w'ere Hindus of high 
caste ; many of them were recruited from Oudh. They 
regarded our reforms on Western lines as attacks on their 
own nationality, and they knew at first hand what annexa- 
tion meant. They believed it was by their proweas that 
the Punjab had been conquered and that all India was 
hc4d. I'ho numerous dethroned princes, or their heirs and 
widows, were tlie first to learn and to take advantage of 
this spirit of disaffection and panic. They had heard of 
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tlic Crimean War, and were told that Hussia was the per- 
petual enemy of England. Our munificent pensions had 
supplied the funds with w^hich they could buy the aid of 
skilful intriguers. They had much to gain and little to 
lose by a revolution. 

In this critical state of affairs, of which the government 
had no official knowledge, a rumour run through the can- 
tonments that the cartridges of the Bengal army had been 
greased with the fat of pigs — animals unclean alike to 
Hindu and Mohammedan. No assurances could quiet thti 
minds of the Sepoys. Fires occurred nightly in the native 
lines; officers were insnltcd by their men ; confidence was 
gone, and only the form of discipline remained. 

The outbreak of the storm found tho native regiments 
denuded of many of their best officers. The administra- 
tion of the great empire, to which Dalhousic put tho 
<*orner-stone, required a larger staff thau the civil service 
could supply. The practice of sclocting .able military men 
for civil poists, which had long existed, received a sudden 
and vast development. Oudb, tlie Punjab, tho Central 
Provinces, British Burma, were administered to a large 
extent by picked officers from tluj company’s regiments. 
Good and skilful commanders remained ; but the native 
army had nevertheh‘ss been drained of many of its brightest 
intellects and firmest wills at the very crisis of its fate. 

On tho afternoon of Sunday, lOth May, 1867, tho 
Sepoys at Meerut (Mirath) broke into open inntiny. They 
burst into the jail, and rushed in a wild torrent through 
the cautomneiits, cutting down every European whom 
they met. They then streamed off to the neighbouring 
city of Delhi, to stir up the native garrison and the 
criminal population of that great, city, and to ])laee them- 
selves under the authority of the discrowned Mogul em- 
peror. ^leerut was the largest military .station in Northeim 
India, with a strong European garrison of foot, horse, and 
guns, sufticient to ovorwliclin the mutineers before over 
they reached Dellii. But as the Sepoys acted in irrational 
haste, so the British ofiicers, in but too many eases, aieted 
with equally ii'rational indecision. The news of the out- 
break was telegraphed to Delhi, and nothing more w^as 
done that night. At tho moment when one strong will 
might have saved India, no soldier in authority at Meerut 
seemed able to think or act. The next morning the Mo- 
hammedans of Delhi rose, and all that the Europeans 
there could do was to blow up the magazine. See DbLiii. 

A rallying centre and a traditional name w'cre tluis given 
to the revolt, which forthwith spread like wildfire through 
the north-western provinces and Oudh down into Low'cr 
Bengal. The same narrative mu.st suffice for all the <iut- 
breaks, although eacli e])isnde lias its own story of sadness 
and devotion. The Sepoys rest! on their ofiicers, usually 
without waming, sometimes after protestatioii.s of fidelity. 
The Europeans, or persons of Christian faith, were massacred, 
occasionally, also, the women and children. 'J'lic jail was 
broken open, tbe treasury pluntt^rcd, and tlie mutineers 
marched off to some centre of revolt, to join in what h.ad 
now become a national war. Only in tho Punjab w’ere tho 
Sepoys anticipated by stern measures of rtqjression and 
disarmament, curried out by Sir John Lawrence and ids 
lieutenants, among whom Edwardes and Nicholson stand 
conspicuous. The Sikh population never wavered. Crowds 
of willing recruits came down from tho Afghan hills. And 
thus tho Punjab, instead of being itself a source of danger, 
was able to furnish a portion of its own garrison for the 
siege of Delhi, In Lower Bengal most of the Sepoys 
mutinied, and then dispersed in different directions. The 
native armies of Madras and Bombay remained true to 
their colours. In Central India tho contingents of many 
of the great chiefs sooner or later joined the rebels, but 
the Mohammedan state of Hyderabad was kept loyal by 
the authority of its able minister, Sir Salar Jang. 

The main interest of the Sepoy War gathers round the 


three cities of Cawnpork, Lucknow, and Dbuiii. The' 
cantonment at Gawnpore contained one of tho three great 
native garrisons of India. At Bithur, not^ far off, was the 
palace of Dundhu Panth, tho heir of tho last Peshwa, who 
had inherited his savings, but failed to procure a con- 
tinuance of his pension, and whoso more familiar name 
of Nana Sahib will over be handed down to infamy. At 
first the Nana was profuse in bis professions of loyalty, 
but when the Sepoys mutinied on the (1th June, he put 
himself at thoir lioad, and was proclaimed Peshwa of tho 
Marhallas. The Europeans at Cawnpore, numbering more 
women and children than fighting men, shut themselves up 
ill an ill-chosen hasty entrenchment, where they heroically 
bore a siege for nineteen days under the sun of a tropical 
June. Every one had courage and endurance to sufter or 
to die ; but the directing mind was again absent. On the 
27th June, trusting to a safe-conduct from the Nana ua 
far as Allahabad, they siirrendcrcd, and to the number 
of 460 cmharkiMl in boats on the Cianges. Forthwith a 
inurderons lire was opened upon them from the river bank. 
Only a single boat escaped, and but four men, who swam 
across to the protection of a friendly rajah, ultimately sur- 
vived to tell the tail*. The rest of tho mon were massacred 
on Iho spot. The women and children, nunihoring 12.5, 
were reserved for tlie same fate on the 16tli July, when 
the a\engiiig army of Havelock was at hand. » 

Sir Henry liawroncc, the chief coiiiiiiishioner of Oudh, 
had foreseen the storm. He fortified and provisioned tho 
Kesideney at Lucknow, and thither he relircd with all 
the European inhabitants and a weak British regiment on 
2nd July. I'wo days later he was mortally wounded by a 
shell. But the clear head was here in authority. Lawrence 
h:id deliberately chosen his position, and the little garrison 
held out under unparalleled hardships and against cnonnoua 
odds, until relieved by Havelock and Ontram on 261h 
Septouibcr, But the relieving force was itself invested by 
fresh Kwartns of rebels ; and it was not till N()\’ember that 
Sir Colin Campbell (afterw.ards Lord Clyde) cut his way 
into Lucknow, and effected the tiiml deliverance of tlie 
garrison, Ifith November, 1857. Our troops then with- 
drew to more urgent work, and did not finally rcoccupy 
Lnck now till March, 185K. 

The siege of Delhi began on 8lh of Juno, just one month 
after the original outbreak at Meerut. Siege in the proper 
.sense of the word it was not; for the British army, encanqied 
on the historic “ ridge,” never exceeded 8000 men, while tho 
rebels within the walls were more than .'10,000 strong. In 
the middle of August, Nicholson arrived with a reinforce- 
ment from tlie Punjab; but his own inspiring presence 
was even more valuable than the reinforcement he brought. 
On Htli September tho assault was delivered, and after 
six days’ desperate fighting iu the streets, Delhi was again 
won. Nicholson fell at the head of tho storming party. 
Hudson, the intrejnd leader of a corps of irregular horse, 
liunlcd down next day the old Mogul emperor, Bahadur 
Shah, and his sons. The emperor was afterwards sent a 
state prisoner to Kaiigoon, where he lived till 1802. As 
the mob pressed in on the guard around the emperor’s 
sons, near Delhi, Hodson found it necessary to shoot down 
the priiiees (who had been captured nnconditioually) with 
his own hand. 

After the f.all of Delhi and the final relief of Lucknow, 
the war loses its dramatic interest, although fighting went 
on In various parts of tho country for eighteen months 
longer. The population of Oudh and Roliilkhand, stimu- 
lated by tho presence of the Bogam of Oudh, the Nawab 
of Bareilly, and Nana Sahib himself, had joined the mutin- 
ous So|M)ys en mattne. In this quarter of India alone it 
was the revolt of a people rather than the mutiny of 
an army that had to be quelled. Sir Colin Campbell 
conducted the campaign in Oudh, which lasted through 
two cold seasons. Valuable assistaiico was lent by 
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Sir Jang Bahadur of Nepal^ at the licad of his gallant ' 
Gurkljas. Town after town was occupied, fort after 
fort was Btornied, until the last gun had been recap- 
tured, and the last fugitive had l)een chased across the 
frontier by January, 1859. In the meantime, Sir Hugh 
Bose (afterwards Lord Strathnairn), with another army 
from Bombay, was conducting an equally brilliant campaign 
in Central Indio. His most formidable antagonists were 
the disinherited Rani or Princess of Jhansi, and Tantia 
Topi, whoso military talent had previously inspired Nana 
Sahib with all the capacity for resistance that ho ever dis- 
played. The princess died hghting bravely at the head of 
her troops in June, 1858. Tantia Topi, after doubling 
backw'ards and forwards through Central India, was at 
hist betrayed and run down in April, 1859. 

The company *s charter had been granted from time to 
time for periods of twenty years, and each renewal formed 
an opportunity for a national inquest into the management 
of India. The parliamentary inquiry of 1813 abolished 
the company's monopoly of Indian trade, and compelled it 
to direct its energies in India to the good govorninent of 
the people. The Charter Act of 1833 did away with its 
remaining Chinese trade, and openwl up the government 
of India to the natives, irrespective of eiisto, creed, or race. 
Tiie. Act of 1853 abolished the patronage ])y which the 
company filled up the higher branches of its civil service, 
laid down the principle that the administration of India | 
was too national a concern to be left to the chances of j 
heiievoli'iit nepotism, and that England’s representatives . 
in India must be chosen openly, and without favour, from 
the youth of England. The mutiny scaled the fate of the i 
East India Company, after an existence of more than two > 
nud a half centuries. Sec East India Company. j 

The Act for the better government of India (1858), ; 
Avhich finally transferred the entire administration from 
the company to the crown, W'lis not passed without an elo- j 
qiiont protest from the directors, nor without acrimonious 
liurty discussion in riu'lianient. It enacts that India shall 
be governed by, and in the name of, the Queen of England 
through one of her principal secretaries of state, assisted 
by a council of fifteen members. The governor-general 
received the new title of viceroy. 'I’lie European troops of 
the company, numbering about 21,000 ofiicers and men, 
were ania1g:nnated with the royal service, and the Indian 
navy wns abolished. By the Indian Councils Act (1801) 
the governor-general’s council, and also the councils at 


country in the cold weather of 1876-70. The presence 
of his royal highness evoked a passionate burst of loyalty 
never before known in the annals of British India. The 
feudatory chiefs and ruling houses of India felt for the first 
time that they were incorporated into the empire of an 
ancient and a splendid dynasty. On 1st January, 1877, 
Queen Victoria was proclaimed Empress of India at a 
darhar of unparalleled magnificence, held on the historic 
ridge overlooking the ancient Mogul Ciipitai, Delhi. 

The changes effected in India under British rule have 
boon little less than man'ellous. Until their arrival vast dis- 
tricts were often depopulated and iiiuumcrablo homesteads 
ravaged; thugs and robbers made all travelling umsafe; 
widow-burning, infanticide, and human sacrifices wore 
j common ; no man’s life and property could be called liis 
j own ; the whole country was hastening to anarchy, chaos, 

, and ruin. Under British administration order has been 
\ substituted for chaos, good government for anarchy, justice 
I for oppression, a w'atehful poliec for plunderers and mur- 
I derers, a well-organized army for unruly bauds of soldiers, 
peace and security for war and rapine, well-drain(‘d land 
; for feverish swamps, cultivated fields for wild jungle 
I comfortable cottages for lairs of wild beasts, engineering 
works of greater magnitude than can be seen in any other 
part of the world, 11,000 miles of railway connecting 
every province ; districts once shut np within themselves 
and huKtilc to each other brought into interconnection; 
tramways running in large towns; post offices and tele- 
graphs in nearly every village ; easte — the bane of progress 
— ^giving way before facilities of communication ; laborious 
trigonometrical, topogra])hical, industrial, and arclncological 
surveys extended to every district; trade and commerce 
developing ; old industries n*viving, new ones being intro- 
duced ; continually increasing plantations of tea, tobacco, 
indigo, and cinchona; new jute factories, cotton mills, 
paper mills being erected, new coal mines being opened, 

I new hospitals, sanatoriums, orphanages, and adinirably- 
; arranged jails; education everywhere gaining ground; 

I European literature and philosophies more and more 
I appreciated; a free press giving birth to an increasing 
; progeny of ably-eunductcd newspapers, magazines, and 
j native books; municipal institutions and self-government 
i gradually advancing; the whole tone of native thought 
' and feeling being elevated and Christianized, if not eon- 
' verted to Christianity. Great Britain may well be proud 
I of the work done by her sons, often in an exhausting 


^ladras and Bombay, were augmented by the addition of climate and under many difficulties and drawbacks, 
nou-oificial members, eitlier natives or EuropeaiiH, for legis- (Wc are indebted for much information in the preceding 


lative purposes only; and by another Act passed in tho article to the admirable article on India by Dr. Hunter, 


same year high courts of judicature were constituted out 
of the old supreme courts at tbo Presidency towns. 

It fell to tho lot of Lord Canning both to suppress tho 
mutiny and to introduce tho poacTful revolution which 
followed. It suffices to say that be presen'cd his equani- 
mity unruflled in tlio darkest hours of peril, and that tlie 
.strict impartiality of his conduct incurred alternate praise 
and blame from partisans of bn?h sides. The epithet then 
scornfully applied to lilin of “Clemency” Canning is now 
remembered only to his hoiutur. On 1st November, 1858, 


Director-General of Statistics to the Government of India, 
in tlio Iinper’uil Gazetteer of India,” published niuler the 
authority of the Indian government. J)r. Hunter luis done 
more than any other writer to give accurate and im]>ortnnt 
infornmtion on Indian subjects.) 

INDIA PAPER, a very fine soft paper, of a 
yellowish tone, used for proof impressions of engravings. 
Originally it citlicr came, or was believed to liavc come, 
from Indlii. It has Jong been irimle in England. Lately 
a paper of Japanese manufacture luis bceu frequently used 


at a grand darhar held at Allahabad, he sent forth the 
royal proclamation which announced that tho qnccii had 
assumed the govornment of India. This document, which 
is, in the truest and noblest sense, the Magna Carta of tho 
Indian people, proclaimed in eloquent w'ords the policy of 
justice and religious toleration ; and gianted an amnesty 
to all except those who had directly taken part in the 
mmder of British subjects. Peace was proclaimed through- 
out India on tho 8th July, 1859. lu the following cold 
•weather Lord Canning made a viceregal progress through 
the northern provinces to receive the homage of loyal 
princes and chiefs, and to guarantee them the right of 
adoption. The Prince of Wales made a tour through the 


for this purpose. 

INDXA-RUBBSR. or CAOUTCHOUC, is the milky 
juice of various trees and shrubs, which co.agulatcs on 
I drying, or uu tlic addition of an acid or a salt solution, 

; and p 08 scs.se 8 tho property of elasticity. These plants 
; belong chiefly to the Moroai and Artocarpcffi tribes of the 
j order Urticacese, and to tho orders Apocytmeem and 
Euphorbiaccse. The milky jtiicc is contained in the ex- 
ceedingly narrow, branching tubes, known to botanists as 
laticiferous vessels, which in the Urticacesa run, as a rule, 
through tho bai'k dose to the fibro-vascular bundles, but 
also, in Fiens, through the pith. These vessels in the 
Euphorblaccte are distributed through the whole thickness 
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of tlio stem from the pith to the bark, bat are most : 
abundantly developed close to the bast fibre bundles, 
occasionally entirely replacing them. In the ApooynaccsB 
the laticiferous vessels are even more constantly associated 
with the bast bundles. The situation of these vessels is 
of great importance, for it is only when they lie outside 
the cambium (the layer between the bark and the wood) 
tliat they oin be tapped without injuring the cambium 
and so destroying the tree. The milkiness is due to the 
presence in the sap of caoutchouc in the form of globules 
so minute that 12,2«'>0 of them, placed in a straight line, 
would only measure an incli. 

The first mention of india-rubber is in the “Historia” 
of Uerrara, where, in speaking of the second voyage of 
Columbus, he mentions that the natives of Haytl played a 
game with balls made from the gum of a tree. Jean 
Torquetiiada is tlie first to describe a tree that yields the 
gum. In his work ^^Monarquia Indiana,'* published in 
1615, he states that this tree is found in Mexico, and that 
it was called by the natives Uleqtiahil. After a general 
description of the tree, he pn)ccod8 to explain the method 
of pnicuring the juice, the characteristics of the gum itself 
(called by the Indians and finally the uses to which 
the gum was applied, among others for making boots and 
for rendering articles of apparel waterproof. Nf> other 
notice of the juice occurs until 17116, when La Condamine 
described to the LVencli Academy of Sciences his voyage to 
the equator, and with special reference to Peru drew atten- 
tion to a gummy material obtained by the natives of that 
locality by incision from certain kinds of forest trees, 
called by them cnout-chou^ which was used by them for 
a variety of useful and ornamental purposes. Macqncr 
was the first who dissolved caoutchouc in ether, and con- 
structed small tubes by the evaporation of the solution on 
moulds of the required form. Dr. Priestley, in “A Familiar 
Introduction to the Theory and Practice of Perspective,’’ 
published in 1770, calls attention to substance ex- 
cellently adapted to the purpose of wiping from paper the 
marks of a hlacklcad pencil. . . . It is sold by !Mr. 

Nuirne, a mathematical instrument maker, opposite the 
Royal Exchange. He sells a cubical piece of about half an 
inch for and he says it will last several years.” Han- 
cock first invented a masticator to enable scrap rubber to 
he compounded into solid homogeneous masses. The in- 
vention of vulcanization by Goodyear in America, and by 
Hancock in England, gave an immense impetus to the 
india-rubber industry. Hancock’s patent was obtained 
in 1848. 

India-rubber is collected in much the same way as gutta- 
percha. The trees are tapped during the colder seasons of 
the year by making incisions in the bark round the trunk. 
The older the tree and the higher the incision, the greater 
is the amount of juice which flows. Tlie modes of collec- 
tion and treatment vaiy with the locality. In the original 
bottle india-rubber, in which form the first specimens of 
the materia] appeared in commerce in this country, the sap 
as it exuded was collected in suitable vessels, and moulds 
of clay were then plunged into the liquid, removed, exposed 
for a short time to the heat and smoko of a fire to coagulate 
the layer of juice, redipped and resmoked until the thick- 
ness was reached of half an inch or more. The whole was 
then plunged into water, and the clay softened and squeezed 
out, leaving a hollow flask of comparatively pure iudia- 
nibber. A second quality, culled “ nigger’s-heads,” was 
obtained by first procuring a comparatively thin coating of 
tlie gum oil a clay mould in the way previously described, 
removing the clay mould, and then filling the bottles with 
more liquid, which was then coagulated. 

The chemical constitution of india-inibber is the same 
as that of gutta, the hydrocarbon of gutta-percha. The 
percentage composition is — carbon, 87’5 ; hydrogen, 12-5. 
india-rubber is insoluble in water, and is not acted on by 


alkalies, alcohol, or dilate acids. It is soluble in coal-tar 
naphtha, turpentine, carbon disulphide, ether, benzol, and 
the fatty and volatile oils. • 

The most singular property of india-rubber is the change 
which it experiences when exposed to the action of sulphur 
at a high temperature, now known as vulcanization or 
curing. While the untreated rubber becomes supple and 
comparatively useless on exposure to a moderate degree of 
heat, and hard and inflexible under the influence of cold, 
the vulcanized mateiial retains all its properties unaffected 
under either of the conditions named. The elasticity of 
the rubber is at the same time very greatly increased, its 
porosity diminished, and it becomes unaffected by the 
solvents which attack the unvulcanized material. It also 
remains nnaifocted by grease and fatty oils, which render 
ordinary rubber supple and useless. The surface vulcan- 
ization adopted in the treatment of Mackintosh goods 
entirely prevents softening on exposure to the sun. When 
the treatment of rubber is carried considerably beyond the 
degree of heat, duration of heating, and quantity of sulphur 
used in producing the ordinary elastic vulcanized material, 
a totally different substance is produced, termed vulcanite 
or ebonite. This material is generally black in colour, 
hard, of limited flexibility, and of about the consistence of 



llcvca guianensis. 

horn. It is one of the best insulators of electricity, and 
its property of becoming powerfully negatively electric by 
friction has led to its utilization for the plates of electric 
machines. It resists tbo action of solvents even more 
obstinately than the ordinary vulcanized material, scarcely 
even swelling when immersed in carbon disulphide. 

Waterproof materials generally consist of thin cloth or 
canvas covered with a solution of india-rubber. They are 
composed cither of a single layer of cloth, or of two layers 
with the rubber between them. The double fabric is that 
commonly called Mackintosh, from the name of its inventor, 
who took out a patent in 1828. The single fabric goods 
were patented by Hancock in 1887. The solvent em- 
ployed at the present time for the rubber is coal-tar 
naphtha. The thin paste thus produced is placed on the 
stuff to be covered just at the moment that it is passing 
between two rollers, and the solvent is expelled by passing 
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the cloth along over a sheet-iron table heated by steam. 
Ill Mackintosh two pieces of cloth prepared in this way 
are passed, wjth their coated sni-faces together, through 
rollers. 

Para rubber is tlie most important of the various kinds. 
It is obtained in French (luiana from a tree called by 
botanists Ilevea guiamnsU (sec cut), which was formerly 
known as Siphonia elaitictt. In Venezuela it is procured 
from Ihvea bratiliensix^ which is like the former species, 
hut its leaves are lauccolate instead of obovate. In British 
Guiana the source is Hevea paucifolia. Ccara rubber is 
derived from Manihot glaziovii^ a native of the province 
of Rio Janeiro, and belonging, with the species of Ilevea, 
to the order Euphorbiaceaj. Most of the rubber imported 
from Central America is the product of Castilloa elaHticu, 
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A‘'‘f?flm and Java rubbers are obtained from the well-known 
iiulia-rubbcr plant, /Vows elastica (see cut), commonly 
rnltivated in tliis eoiintiy as un ornuniontul house-plant. 
Gambia and Sierra Leone rubbers arc derived from species 
of Landolphia. 

INDIAN ARCHXTXCTURB (aMa-sastra)^ al- 
though ranked by the ancient Hindus as an vpa-veda or 
supplementary part of inspired learning, ow’us its develop- 
ment to Buddhist rather than to Brahmanical impulses. 
A brick altar sufficed for the Vedic ritual. The Bud- 
dhists were the great stone-builders of India. Their 
monasteries and shrines exhibit the history of the art 
during twenty-two centuries, from the earliest cavo 
structures and rock-temples to the latest Jain erec- 
tions, dazzling in stncco and overcrowded with ornament. 
It seems not improbable that the churches of Europe owe 
their steeples to the Buddhist topes. The Gi-cco-Bactrian 
kingdom profoundly influenced architectui-e and sculpture 
5n Northern India; and a still greater change occurred 
later on, when the Mussulman conquerors brought in new 
forms and requirements of their own. Nevertheless, Hindu 
art powerfully modiflod the Moorish character of the im- 
peril works of the Mongols, and has left behind memorials 
which extort the admiration and astonishment of our age. 
The Hindu builders, on their side, derived from the Moham- 
medans a lightness of structure wliich tliey did not formerly 
possess, while they added a very distinctive variation by rc- 
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taiuing their native wealth of ornament and fanciful outlines. 
The palace architecture of Gwalior, the mosques and manso- 
lenms of Agra and Delhi, with several of the older temples 
of Southern India, stand unrivalled for grace of outline 
and elaborate wealth of ornament. The Taj-Mahal [see 
AaitAj justifles Hejber's exclamation, that its builders had 
desigued like Titans and finished like jewellers. The 
open-caiTed marble windows and screens at Ahinedabad, 
&c., supply examples of the skilful ornamentation whicli 
beautifles every Indian building from the cave monasteries 
of the Buddhist period downward. The dome of the 
Mohammedan tomb at Bijapur is larger than that of the 
Pantheon at Rome, and the lovely Kutub tower at Delhi 
is not unworthy to ho compared with Giotto’s campanile 
nt Florence. The mosqne of Shall .Tehan at Delhi is a 
town ill itself. But these splendid structures of the Mo- 
hammedans in India really form a branch, and a very 
distinctive branch, of Moorish architecture ; for the plan 
and tlie arrangement of the buildings, the dome, the court, 
the minaret, the stilted horse-shoe arches, &c., arc Moorish, 
the workmansliip and details alone an* Hindu. 

True Hindu architecture divides itself sharply into two 
parts — the exiiavated and the constructed. Of the curious 
cxcav.iled works, so strongly reminding us of similar 
Egyptian temples, and whose anti(|iuty, at Hie most mode- 
rate computation, extends to several centuries hefon* the 
I’liristiaii era, the most remarkable arc those on tiie island 
of Elcphanta, near Bombay; at Konnery in that of Salsette ; 
tliose at Ellora, near Dowlelabad; and tliose at G.irlce, not 
far from Poonuh. Many of those excavations arc of jirodi- 
giouH extent, being composed of a series of aparlinents and 
recesses cut out of the rock, amounting in some instances 
to an almost incredible number. While colos.sal statues 
and sculptures display themselves within these cavem- 
templcs and on their walls, elaborate embellishments of 
detail are frequently given to the colnmus, which appear 
cajiriciously put together, it being impossible to determine 
whi*re their pedestals terminate and their shafts commence, 
or how much of the shafts belongs to the capitals. In this 
respect the Hindu style, at least this earliest class of it, 
diflers materially from that of the Egyptians, where the 
shafts have no pedestals and scai'cely anything like a dis- 
tinct base, but nlicrc* tlie capital is plainly distinguishable 
from the rest of tiie column. Usually, in part at all events, 
the rock is entirely cut uw.ay to the sky, so tliat the block 
which remains Ims tlie app(‘:irance of a building constructed 
in the midst of a vast sunk courtyard, as at Ellora. It is 
difficult to form any sort of classification, cither architec- 
tural or chronological, of these excavated temples; but 
there is one obvious distinction, th.at in some of them the 
ceiling is quite Hat, as at Elephanta; in others hollowed 
out, so as to rcscniblo more or less a regular vaulting, as 
in the temple-cave of Kennery, in Salsette. ami that at 
Oarlcc. 

These rock-cut structures were cither vhaityas (tcm]>lcs) 
or viharas (monasteries) ; and while the more ancient of 
them evidently imitate tho fonns of wooden buildings in 
stoue, tho more modem ones bear in general plan and 
arrangement a striking resemblance to a Christian basilica, 
with their fore court, and their great hall divided into itavo 
and aisles by columns and tenninated by a semicircular 
apse, in which is the great statue of the temple, under its 
dagvha, 

Tiie entrance to the famous Indur Subba at Ellora is 
shown ill tho Plato Ghinkse and Indian Aiiciiitec- 
TUiiE, vol. iv. Many of tlieso rock-cut architectural 
works, and especially the monasteries, which of course 
require many small rooms or cells, have built-up con- 
structions without. Otiicrs, while excavated, are roofed 
by vaulting. Indian vaulting is quite distinct from the 
vaulting so successfully attained by the Romans. It 
resembles the few vaulted structures of the Greeks which 
27 
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yet remain. The temple of Mahadeva at Nadone is its 
most perfect representative, long anterior of course to 
anything of Roman construction. The layers of stones 
forming the roof are placed horizontally, but each layer is 
allowed to project beyond its predecessor, the apex being 
closed by a circular key-stone. The principle, therefore, 
is that of a horizontal instead of a radiating pressure, and 
the edges of all these pressures being rounded off, the 
spectator sees, on looking up, a vault composed of gradually 
diminishing circles or annular courses of masonry. In 
this respect, then, even the earlier Hindu stylo presents a 
marked difference from that of the Egyptians, whose 
edifices are all covered with fiat horizontal ceilings. On 
the other hand, the afiinity between the aridiitectural taste 
of tile two peoples is strongly marked by the prevalent 
nso of colossal statues placed against piers or walls; by 
the use of caryatid figures, or such as serve as columns ; 
by the general disposition of the sacred buildings ; and by 
the profusion of inscriptions and symbolic sculptures on 
the walls. 

Turning to the constructed works, or works wholly 
above ground, decidedly the most ancient aie the 
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composed as to their outer form of a hemisphere rising 
from a circular drum, but not dointid interiorly, or not 
markedly so. Most commonly they ai*e nearly solid. 
These arc of two kinds — the topes proper, in which a short 
spire or pinnacle usually surmounts the sphere, marking a 
sacred spot or a great event ; and the darjobas, shrines 
covering a relic of Buddlia or of some Buddhist saint. 
This peculiar form of the dagoba is typical in Hindu eyes 
of a bubble of water, to which the Buddliist teaching likens 
the human frame; it portrays tlie transitoriness of the 
things of the earth. The tope built by King Asoka Uf^ir 
Sanchi is 121 feet in diameter, and 55 feet high. Among 
the most infirkedly characteristic features of early Buddhist 
Hindu architecture are tlie beautiful stone inclosnrcs, 
sometimes called rails, which surround the topes, sacred 
trees, &c. They are carved so as to exhibit vertical and 
horizontal bands inclosing beautifully pierced panels 
worked with forms of natural objects and lino ornamenta- 
tion. The structure of this kind at Bharhut is 22} feet 
high, and measures 276 feet in circumference. 

On examining the other Hindu works of construction, 
.or odifices erected above ground, wo can hardly avoid being 


struck by the prevalence of pyramidal masses and forms,, 
as exhibited in pagodas or towers. The Egyptian struc- 
tm'es of this kind bear a much closer resomVanco to natural 
or rudely constructed prototypes than do those of tlm 
Hindus. The gqpuras, or pagoda towers erected over the 
gateways leading to temples, are indeed pyramidal in their 
general form, but infinitely more complex than, not tlio 
])yramid alone, but anything else wo meet with in Egyptian 
architecture. Neither do they tcnniiiute in a point or 
mere platform, but have generally a great deal of ornament 
bestowed on their summit, which sometimes assumes, not 
inelegantly, the form of a crown. Besides this tlicy difTer 
from the pyramid in being of far loftier proportions. Of 
a domical termination, if not exactly a dome, we have an 
example in the great pagoda at Tuujore, which is considered 
one of the finest specimens of the kind in India. It lias 
fourteen storeys, and is b2 feet square ub the base, rising 
to <iver 201) feet in height. Another superb specimen, llio 
pagoda at Cliillumbaram, is shown in the Tlate Ciiinksi;: 
ANi> Indian Arc I HTiccTU UK, before referred to. Oilier 
forms of gateways — structures of pillars and cross beams 
only— remind one somewhat of Chinese works of the kind. 
The same Plato gives an instance of one of the central 
pillars of the great gate of this character at the Nerta 
Chabei Temple, also at Chillainburam. Fergusson's “In- 
dian Architecture” (vol. iiL of his “History of Architec- 
ture,” London, 1875_) is the best compendium of this laigo 
subject. 

INDIAN INK, a vei'3' tine transparent brown black 
pigment used after the methods of water-colour y»ainting. 
it is in fact a very pure lanrpblack, and its preparation is 
not accurately known. All the best, specimens eomo from 
China. Tlie black is said to be the soot produced by 
burning oil of sesaind, and is thickened with some vegetabJo 
gum until it becomes solid. A litilo perfume, Uhually 
musk or camplior, is added. For drawing urchitectnml 
designs, for writing with a brush, for w’orks in black and 
white, Acc., Indian ink still remains by far the most perfect 
aiul durable jiigmcnt. It is frequently imitated, but W’ith 
only partial success. 

INDIAN OCEAN is the name given to the vast oceanic 
basin separated from the Pacific on the east by the Asiatic 
Archipelago and Australia, bounded on the south by .a lino 
drawn from tJio Cape of Good Hope to Bass* Strait, dividi'd 
from tbes Atlantic by Africa on the west, and inclosed by 
the countries of Asia on the north. The principal inlets 
are the Bay of Bengal, the Arabian Sea and Gulf of Oman, 
the J^ersian Gulf, and the Red Soju Steam pa<!kets arc 
established between the principal j»orts, wliich are Calcutta, 
Bombay, Malacca, Aden, Muscat, Zanzibar, &,c. The most 
important islands an* Madagascar, lilauritius, Bourbon, &c. 
The monsoons or periodical winds prevail in the nortlicru 
part of the ocean. 

INDIAN :^ED, the well -know'll opaque deep red so 
useful to artists, lioth in oil and water colour, is the ywr- 
oxide of iron. Mixed with white it forms valuable ficsU 
tints. 

Indian Ykllow is a clear, transparent, golden yellow 
pigment, of a slightly greenish tinge, prepared usually from 
camel’s dung. It is a favourite colour in water-colour 
painting, but is sometimes said not to bo permanent, 'i'hu 
best form of it is the Hindu purree* 

INDIAN TERRITORY, a large tract of land set 
apart by the Federal government of the United States for 
the permanent residence of the various tribes of nntivii 
Indians removed from the settled states and territories of 
tbn Union. It lies between 88° 80' and 87° N. lat. and 
94" and 100° W. Ion., bounded south by Texas, cast by 
Arkansas and Missouri, and north by the new* state of 
Kansas; the area is about 71,000 square miles ; the Indian 
inhabitants are estimated at about 70,000. Tlie principal. 
Indian tribes settled in the eastern portion of the territory 
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aro the Choctaws, Chickasaws, Creeks, Cherokees, Senecas, j 
ShawneeSy and Seininolcs. The central and western portions ; 
are roamed oi'er by the Osages, Cainanches, Kioways, ' 
Tawnces, Arrapahoes, and some otlier nomad tribes. Some . 
of the removed tribes have made considerable advances in 
agriculture and the industrial arts, and have established 
schools and churches. 

INDIA'NA, one of the United States of North America, | 
is bounded S.£. by the river Ohio, which divides it from 
Kentucky, E. by the state of Ohio, N, by Michi^n, and 
W. by the state of Illinois. Its length is 27 (i miles, and 
breadth 140 miles — the entire area being 83,809 square 
miles, or 21,637,700 acres. 

The population in 1800 was 4875; 25,520 in 1810; 
147,178 in 1820; 685,866 in 1840; and 1,978,358 iu 
1880. A largo number of the inhabitants are Germans. 

The Ohio and the Wabash are the most important rivers. 
Tlio Wabash rises in Ohio and flows thence into this state. 
Its whole course through Indiana and along its western 
boundary is between 500 and <J00 miles, all navigable 
except at its falls or rapids. All the other principal 
rivers of the state arc tributaries of tlio Wabash. The White 
Kiver is formed of two main branches, of which the northern 
lias a S.W. course of about 300 miles, and the East Fork 
Las also a general S.W. course of 200 miles. The Wabash 
a-so receives the Tippecanoe and the Eel Kiver from the 
N.E., then the Mississinowa from tlie 8.E., and Little lliver 
from the N.E. Many streams fall into the Ohio, but none ! 
of much magnitude. The same remark applies to tliose | 
wlijeli flow into Lake Michigan. 

'J'his state, like IllinulB, slopes to the S.W. Like that 
state also it is, with few exceptions, one great plain. 
'I’liere is indeed a tract of hilly country north of the great 
bend of the Wabash, and the state is skirted on the south 
by those eminences called the Ohio Hills, which sometimes 
toueh the Ohio and sometimes retire from it for 2 or 
3 miles ; they ocwisionally rise 300 feet above the river. 
The timbered and prairie lands are more intennixed in this 
state than is iisuiU ; and the alluvial river-bottoms are all 
wide. The soil Is admirably suited for grass and grain. 
The elimutc is somewhat more equable than licit of Illinois, 
and milder than that western Pennsylvania. It is cvery- 
w'ln'ro healthy except in tlie neighbourhood of the wet 
juairies and swamjts. Iron, copper, coal, marble, lime, 
freestone, and g^qjsum are fonnd, 

Indiana produces an abundance of wheat, oats, potatoes, 
hut tor, cIh'csc, W'ool, maize, tobacco, and a little cotton ; 
sw'inc and cattle are also retired. Tlie most successful 
vineyards iu the United States arc at Vevay on the Ohio. 
They are managed by the Swiss settlers at tliat place, and 
consist of native species of the vino. 

Thero are over 2500 miles of railw'ay in the state, and 
a canal 467 miles iu length, uniting the Ohio Kivor with 
Lake Eric, passes through it. 

The legislative body consists of fifty senators and 100 
representatives. The state sends thirteen representatives 
to Congress. Indiana was included in the cession of Vir- 
ginia to the United States in 1787. It was placed under 
a. territorial government with Illinois in 1800, and under 
a separate government in 1809. In 18 IG it became a 
state, and formed its present constitution. 

INDIANAP'OXJ^ the cliief towm of the state of In- 
diana, is situated near the centre of tho state, 824 miles 
W. of New York by rail, on the cast bank of White Kiver 
whicli is navigable thus for at higli water. Tlie population 
in 1880 was 75,121. It is a regularly built and beautiful 
city, with a handsome state-house, court-house, and asylums 
for the blind, deaf and dumb, and insane. A new court- 
house is in course of erection. It also has a university, 
two female colleges, nearly seventy churches, and extensive 
woollen factories, iron-foundries, planiiig-mills, and flour- 
mills. Pork-packing is one of tho chief industries of the city. 


IN'DIANITE is a lime felspar, being a silicate of lime 
and alumina (Als 03 Si 02 -{- CaO SiOs). It has a hard- 
ness of 6 or 7, a specific gravity of 2*G, and is not so easily 
fusible as labradorite, but is more easily acted upon by 
acids. It belongs to the triclinic or plagioclastic division 
of the Felspaiih, and is considered to bo characteristic of 
basic rocks; it is an essential constituent of the rock 
ConsiTK (orbicular diovito). This mineral is often known 
os anorthite. 

INDIANS. This term, once also applied to Ilindns, 
&e., is now usually limited to the natives of North and 
South America. The misnomer whereby Americans are 
set down for natives of India is due to the initial mistake 
of Columbus, who, when ho discovered tho great American 
islands, considered he had reached outlying portions of 
India, to accomplish wrhicb was the end of his voyage. 
Ileuco we still call these islands the West Indies, while 
Hindustan used to be called the East Indies. Tho natives 
of North America and of SotiTir America arc treated 
of in tlie articles upon those continents. 

IN'DICAN is, when pure, a colourless substance which 
fonns the ancient blue dye obtained from dyers’ w’oad, 
hatis tincloria^ natural order Crucifers;. GmUta tincturiay 
natural order Leguminoscc, is anotiicr woad-plant which also 
contains this c;oloviring matter. It is also found in human 
urine and blood. It is obtained as a yellow viscid bitter 
liquid, soluble in water, alcohol, and ether. It gives a 
green precipitate with acetate of lead and ammonia. Tho 
formula is CajHaiNOoi. When mixed with dilute sulphuric 
acid, ami allowed to stand, it absorbs tho elements of water, 
and a blue compound, Indirubin, is deposited. This body 
is isomeric with indigo blue (C^HsNO). Indiglucin 
(C|}Uiof-V) and several other products are also formed. 
Witli alkalies indicaii fomis indicanin (CsoIIuhNOio). Indi- 
fulvin (C 22 HcoNj, 0 ;i) and iudifusein (CoillaoNaO^) arc also 
products of decomposition. 

INDICATOR. See Uoney-outhe. 

IN'DICES. THEORY OF. In the article Ixdkx 
the algebraical use of the term is exidained ; and it is shown 
that aaaa^ is expressed as n*. Similarly 

aaati repeated n times would moan a multiplied by itself 
n — I times, and would be the power of «, and conse- 
quently would be represented by o" , where n is any posi- 
tive integer, liut is there any meaning to be attached to 
L !!!; 

such expressions as «'“*», or a*‘,or a", or if wc arc usin'*- 

aritlimetical indices, to such as or or ? That is, 
can we deal witli indices liy adding and subtracting them, 
and if so, wliat will the results mean ? 

Fractiminl Indices, — First, what would mean ? Now 
since «®X«® O*** multiplied by an) gives a"* (or aaaa\ 
BO lliat, we add tho indices to arrive at the new power, 

by the same reasoning a- X should give a or But 
tlie quantity which, when multiplied by itself, gives a, is 

the squari* root of a ; therefore means 'i/a or as it 

is usually written. So also means i/a^ the fourth root 

of a. In a siniihu* way we can see that means 

m 

tho fourth root of «•*; and in general a” means ’Va”, the 
root of tho power of a, 

Xefjiitive Indices , — Next it is required to define the 
expression a—^ (or «—*•). Now since wid 

&c., it follows that wo might express 
(a3 divided by a®) by a^'\ with result or o. 
So in general we mig^ht write meaning divided 

by «’* (rt to the divided by a to the n*^). Bat since 
fXin—n niultipUed by a would of course give a”*, it is evident 
that since the expression is converted to a** by being 
multiplied by a", therefore may be written fractionally, 
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tiikiiig tlie form a". Hence it follows that the exponent 
a “♦* means -i, that is to say, is the reciprocal of a**, 

ffn 

or unity divided by or"**. 

It comes about, as might be expected, that sometimes 
indices are quite irrational; thus (or manifestly 

cannot be reduced ; such expressions are called irrational 
quantities or Surds. 

INBIC TION. ROMAN, or PAPAI. INDZCTXON, 

HU arbitrary method of reckoning time still used by the 
jjopes in dating their state documents, consisting of cycles 
of fifteen years, beginning the 1st of January, 313. The 
origin of the Roman indiction is not known; certainly it was 
not papal. It originally began from 15lli September, 312, 
but the dale was altered to the more conveiiient one abovc- 
ii.'micd by the popes. As our era began witli wliat would 
he the fourtli year of an indiction, it is necessary to add 
three to the year of the Ciiristian era before dividing by 
fifteen to ascertain the position of that year in Jin iiidiction. 
'raking 18!)0 as a specimen, onc-fiftccntli (1893) gives us 
126 and remainder 3. This then is the third year of the 
one hundred and twenty-seventh indiction after Olirist. 
The word indiction meant ordinarily taxation^ but the 
eoMiiectioii with its chronological sense is obscure. The 
student of archajology will frequently find muniments of 
all sorts in tlie dark ages dated by the papal indiction. 

INDZCT'MENT (pronounced indile-nuni) is a written 
accusation against one or more ])ersons of a crime or mis- 
dj'meanour referred to and presented by a grand jury. 
'Fhc decision of tlie grand jury is not a verdict, but 
merely the expression of their opinion that the matter is 
tit to be submitted to the common jury ; and in conducting 
the inquiry the evidence in suj)port of the accusation f»uly 
is heard. If the gi*and jury think the uc<*usatioii ground- 
less, they indorse upon the bill “ not a true bill,” or ‘‘ not 
found ;” if the eontrary, “a true hill jiiid in finding a tnic 
bill twelve at least of the grand jury must concur. When 
a hill is found to be a true bill, the trial of the accused 
takes place in tlie usual fonn ; and when the bill is found 
not to be true, or, as it is frequently culled, “ ignored,” 
the accused is discharged, hut a new bill may be preferred 
iigainst him before the same or another grand jury. 

In Scotland, where the grand jury is never summoned 
unless in cases of treason, an indictment means the fonn of 
process by which an accused person is brought to trial at 
the instance of the lord advocate. It runs in the name of ' 
that official and is addressed to the neenst'd, and specifies 
the crime charged, the names and addre.sses of the witnesses, 
and all documents or other articles to be used in evidence, 
the time, place of trial, and the n;imes and addresses of 
the jurors from whom what would in England be called the 
potty jury is to be chosen by ballot. Wliere, n private party 
joins in the prosecution his name may be added to tliut of 
the lord advocate. Where again a private party is the 
principal prosecutor, he must obtain the concurrence of the 
lord advocate ; but in that case, instead of indictment, the 
form of “ criminal letters ” is used. These run in name of 
the sovereign, and contain the same information ns an in- 
dictment. They are often employed even when the crown 
jirosecutes directly. When the crime is to be tried before 
an inferior court the analogous writ is termed a criminal 
libel, and runs in the name of the sheriffi of the county or 
other presiding official. See Criminal Procedure. 

ZNDZGSS'TION or DYSPSP'SZA. Indigestion is 
jiurhaps the most common malady of civilized life. It 
niructs all classes of society, and it appears at all periods 
of life, though it is not often experienced during the years 
of childhood and youth. The process of digestion in a 
normal or healthy condition of the body has already been 
explained [see Dioestion], and it will only be necessary 
here to note that in ordinary life there are many things 


which tend to interfere with the regularity of this pro- 
cess. Among these the use of articles of diet upon which 
the gastric juice of the stomach exercises Kttle or no sol- 
vent action, tlie habit of bolting the food in tough lumps 
and unchewed masses, prolonged abstinence, or a too rapid 
succession of meals, the taking of food either solid or fluid 
ill excessive quantity, insufficient exercise, excessive labour, 
cither physical or mental, a disturbed or anxious state of 
iiiiiid, and a condition of general weakness or debility, are 
only a portion of those which might be enumerated. 

The symptoms of indigestion vary very much both in 
uJituro and severity, and when given at length, as by some 
medical writers who have aimed at giving a complete list, 
they scorn to include almost half the aches and pains to 
which huTiiaiiity is liable. Perhaps the most prominent 
symptoms of indigestion are a deranged appetite, which 
may be either languid or ravenous, pain or a feeling of 
weight or sinking in the stomncli, sickness, iiatulcncc, 
acidity, heartburn, costivciic.ss or its opposite di.nThaja, a 
fun-ed tongue, and an offensive slate of the breath, headache, 
giddin(\ss, and a general feeling of languor, and want of 
strength. Sometimes there is a sensation of bIuh'Iiicss of 
breath, and there may be palpitation of the heart; wliile 
there is in almost every conlinncd case of dy.spcpsi;i a gtiod 
deal of mental and nervous disturbance, the sufierer bi’iiig 
either lethargic, low spirited, or irritable and ill-tcmyicrcd. 
Very frequently jiersons imagine themselves to lx* the 
victims of serious organic disease, and uiitlcrgo much dis- 
tress oil account of it, when the sole cRuse of the trouble 
is a disordered slate of the digestive powers. 

Tlie treatment of indigestion must obviously depend 
upon the particular symptoms and circumstances of the 
patient, and a few general observations nn‘ all that can be 
attempted within the limits of this article. In all cases 
attention to the diet is of (he first importance, and in many 
ea.sc*s is of itself suHicicnt to elfecl a cure. Among animal 
foods it has been found that beef, mutton, fowls, and 
game arc tliii most easily digested, and that pork and veal 
and all hardened or cured meats, such as ham, dried tongue, 
salted beef or pork, dried or smoked sausages, &e., aic the 
most difficult for the stomach to deal with. I'^ggs, fish, 
and oysters are usually digested easily, hut there are sonic 
to whom tlicy cause disturbance. Raw vegetables, such as 
salads and cucumbers and pickles, arc unsuited to dys- 
jK'plics, while shell-fish, nuts, and cln*csc are articles of 
diet that have also a had reputation. Vegetables when 
taken should always bo well and carefully cooked, .and 
when this condition is .attended to they are often most 
useful articles of food. Where they give rise to flatulence, 
their place may be taken by rice or macaroni, or the use of 
a little fresh or cooked fruit. Stimulants, as a general 
rule, arc best avoided, but sometimes the use of a moderate 
amount of alcohol is attended with considerable benefit 
Veiy often there is an individual susceptibility to some 
particular article of diet, and when this is avoided the 
digestion quickly recovers its power. Tea taken to excess, 
for instance, is frequently a cause of dyspepsia, though most 
people; use it with impunity, and the immoderate use of 
tobacco is often attended with similar results. All food 
should be well and carefully masticated, and when through 
defective teeth this is impossible, the food should be cut 
up small, so that the gastric juice may have the largest 
possible extent of surface presented to its action. Meals 
should not be taken too quickly after each other, as the 
stomach requires rest and should have time to perform one 
task before another is imposed. Dr. Abomethy was in the 
habit of advising his patients to allow five or six liours to 
elapse between each meal, and when meals can be taken 
with moderate regularity the practice of eating between 
them should bo carefully avoided. Very great benefit is 
derived from moderate exercise in the open air, though it 
must not be pi’cssed to the point of undue fatigne, and the 
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practico of cold or tepid bathing accompanied with friction ' 
of the skin is also very beneficial. A ^ango of scene and 
air, such ns iiii«y be obtained by a tour among the mountains 
of Scotland or Switzerland, or a sea voyage will often effect 
more for the cure of dyspepsia than any medicuiul treat- 
ment whatever, though often both may be combined witii 
advantage. The hydropathic treatment of indigestion, 
which is frequently vciy successful, bos already been re- 
ferred to. See IlYDllOPATlIY. 

With regard to the medicines used in the treatment of 
indigestion, where it is accompanied with pain, bismntli 
or arsenic may bo taken in appropriate doses about Imlf- 
nn-honr before meals. In cases of loss of appetite the 
different vegetable bitters, such as gentian, culnmba, 
cascarilla, camomile, and hops are frequently employed, 
either alunc or in combination with alkalies or acids. 
Alkalies have the power of increasing the secretion of the 
gastric juice, and acids, when taken about half-an-hour 
after a meal, will often p’catly aid digestion. Pepsin taken 
immediately after a meal is a favourite, remedy for many 
forms of dyspepsia, and it undoubtedly gives valuable assist- 
ance ill such cases to the digestive process. Flatulencti 
may be relieved by the use of canninatlves, and costiveiicss 
where it exists must be removed by means of gentle laxa- 
tives, the daily use of an enema of cold water, or tlic use of 
the wet compress over the abdomen. [Sec CoNssTirATioN.J 
IVr&ihtent diarrhoea may bo cured the use of a very 
small dose of opium taken in a little water before eating, 
and belladonna has been used with advantage in a similar 
way, though of course such powerful drugs can only he used 
under modicnl advice. See also Diakicikka. 

INDI^GETSS, among the classictal ancients, a name 
given to the local or inferior divinities, or to demi-gods 
w'ho had existed on earth, and from their morltovious deeds 
weie entitled to divine honours. Of such were the. l.rfitia 
llcreulcs, Latiuus, Romulns, JSiieas, «Tanus, Picus, Faunns, 
c^ce. The Indigctcs are classed w'ith the Lares and Penates 
or household gods. 

IN'DIGO BLUE or ZNDZGOTXN. This blue dye 
ha.s been used from very early times, as we may gather 
from there being a Sanskrit word for it — NUi, The 
Portuguese in their early commerce with India called it 
anil^ and hence we get the word aniline for the well- 
known substance first obtained from Indigo in 1840 by 
Fritsch. Tliu ancient Egyptians were W'ell acquainted 
with the dye, fur cloth coloured with indigo has been found 
ill their tombs. Dioscorides calls it Pliny indi- 

VHifiy and these names show that the Greeks and Romans 
obtained a knowledge of its use from Indio. The descrip- 
tion of the process given by Dioscorides agrees with the 
crude method still used in Bengal. Aii identical substance 
occurs in Wood (^fsatis tinctoria), with which the ancient 
Britons, as Julius Cscsar tells us, were W’ont to paint their 
bodies. 

Woad was cultivated in F.uropo till after the discovery 
of the passage to India by the Cape. Since that time the 
indigo plant has gradually taken its place, though severe 
laws were passed against its introduction. Ileniy IV. of 
France issued an edict condemning to death anyone who 
used that false and pernicious drug called indo.’* The 
Chinese and Japanese get their supply chiefly from a plant 
called Polygonum tinctorium ; and there are other plants 
from whicli indigo may be prepared. The most important 
surce of indigo, however, is Indigofera tinctoria^ which is 
extensively cultivated in India and America. 

It is sometimes deposited from human urine. It is 
probable that these plants contain Indican (C^H3)NOj7), 
which, by absorbing the elements of water, is converted 
into indigo blue, which has the formula G3H5NO; indi- 
glucin being funned at the same time. The 

colouring matter does not exist ready formed in the plant, 
and it was formerly supposed that it existed os indigo 


white, a colourless compound having the formula G^H^NO, 
and that the blue culonr was formed by oxidation. 
Schunk has shown, however, that tl»is substance requires 
'ree alkali for its solution, and the sap of the plant is acid, 
and therefore cannot contain it. India is the principal 
scat of the manufacture. The plants are steeped in w'ater 
and allowed to ferment at 80r C. (86® Falir.); the fer- 
mentation takes about twelve hours*, the liquid is drawn off 
mid kept in agitation for two hours, and then allowed to 
settle ; the indigo which deposits is boiled with water for 
several hours and filtered off. The plants yield about 
0*05 per cent, of indigo. It contains about 60 per cent, of 
pure indigo blue. It may he purified by subliming it or 
hy reducing it with protosulphatc of iron, and dissolving 
it with carbonate of potash; on exposing the solution to 
the air pure indigo is deposited, or it may he precipitated 
by the addition of hydrochloric arid. A similar method 
is adopted in the dye-bath for fixing it on fabrics. 

Indigo sublimes in beautiful rhombic prisms, which 
present a dark red metallic lustre by reflected light, and a 
deep blue colour by transmitted light. It is insoluble in 
%Yater, ethor, alcohol, and oils. It is inflammable, burning 
with a bright smoky flame. Commercial indigo occurs in 
small pieces which, if good, should float oii water, and 
present a coppciy surface when rubbed. It should not 
contain more than 10 per cent, of ash. It is bleached by 
chlorine, utui the strength of the indigo is usually tested 
by the amount of chlorinated lime required to decolourize 
it. There are several other colouring matters in hidigo, 
known as indigo red, purple, brown, and green. 

Indigo combines with fuming suljdinric acid, forming a 
deep blue solution kuowii as Saxony blue or sulphindigutic 
acid (GbHsNO SO 3). This acid in the pure state presents 
a blue mass, soluble in water and alcohol ; tho solution is 
completely decolourized by wool, which absorbs and re- 
moves tho blue colour. It forms with bases a large num- 
ber of suits called sulphindigututcs, which are dark blue 
with a coppery lustre, and uncr}'stallizable. 

In dissolving the indigo in fuming sulphnric acid, a 
purple pow'der generally remains as a sediment; this is 
sulphophcenicic acid (2C8Hr,N() SO3) or indigo purple; it 
is soluble in water, but insoluble in dilute acids. It forms 
salts, which are blue in solution and red when dry. 

Indigo has recently acquired great interest from its arti- 
ficial production in the laborutor}*. This important discovery 
is due to Baeyer. It wras first made from ovtho-nitro-henzoic 
acid, then from ortho-nitro-phcnyl-acctic acid ; these sources 
were too expensive for manufacture on the large scale, and 
Baeyer now obtains it from cinnamic acid; tho only source 
of this acid was formerly balsam of Peru, or gum benzoin, 
botli expciisivo sources. Perkin has, however, shown how 
this acid can he produced artificially fnnn toluene (CrH^) hy 
converting it first into benzylcne dichloride (C7ll6Cla), and 
then acting on it with stidinm acetate. The inanufacturiiig 
pioccss devised by Baeyer, which is one of the most reeeni 
triumphs of organic chemistry, is as follows; — Tlie cin- 
namic acid is first converted into ortho-nitro-cimiamic 
acid by the action of nitric acid. This compound is then 
converted into the dibromide by bromine ; this product is 
carefully treated with caustic soda, which converts it into 
ortho-nitro-phonyl-propiolic acid ; this solution treated with 
glucose gives indigo blue, cai'boiiic acid, and w'atcr, as 
shown in the following reaction : — 

C6H4(NOs)CsCO 0H+Ha = CaH 5 N 0 +C 03 +H 0. 
Ortho^nitro-phcnyl-propiolic acid. ludigo blue. 

This remarkable reaction has already become the starting 
point of a most important chemical industry, and bids fan* 
ultimately, as in the case of alizarin, to drive the natural 
product from the market. See Indick>feua. 

XN'BXGO WBZTB or DB0XZDX2BD ZNDIGO 

has tho formula OieHi^NsOj, and differs from a double 
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molecule of indigo by two atoms of hydrogen. It is a 
white powder with a silky lustre, insoluble in water but 
Kulublo in alkalies, alcohol, and ether; the solutions de- 
posit indigo blue on exposure to the air. 

XNDXGOF'ERA* a genus of plants of the order 
Li<:ouMiNf)SA!:, indigenous in the equatorial parts of Asia, 
Africa, and America, and celebrated for some of the 
species yielding indigo. The species are about 220 in 
number, all herbaceous or shrubby plants. The leaves 
are pinnate, with live or six pairs of leaflets, somctinies 
digitate with 1111*00 leaflets, and sometimes with a single 
leaflet. The flowers are papilionaceous, rose or purple, 
occurring in racemes or spikes ; one stamen is free ; the 
pod is rounded, four-cornered, or flat. Indigofera tincloria 
is the species generally cultivated in India, whence it lias 
been introduced into America. It is an erect, branched, 
and shrubby plant, growing 3 or 4 feet high ; the leaves have 
live or six pairs of obovate leaflets ; the pud is sumcwliat 
curved, and cousins about ten seeds. 

The cultivation is also carried on in America. In the 
spring the seeds ant sown at the rat<t ef about a dozen 
pounds per acre. The plants grow rapidly, beginuiiig to 
blossom in about three iiiontlis, when tlicy arc cropped and 
allowed to grow till suflicicntly matured to admit of another 
catting. Occasionally a third and even a fourth cropping 
is made, but each of these contains less and less of the 
colouring matter that yields the colouring principle. When 
the plant is in full flower it contains most colouring matter. 
It is then cut, and put into vats and covered with water; 
fermentation takes jdacc, accompanied with the evolution 
of carbonic acid and of other gaseous products, and the 
copper-colourcd liquor is covered with a froth, whicli in a 
little time becomes of a viohst colour. The liquor is then 
run off into another vat, placed at a lower level than 
the first. Here it is brought well into contact with the air 
by being beaten with wooden paddh's for about an hour 
and a half. During the beating the liquor dark(*ns in 
colour; and the indigo separates into flocks. These arc 
allowed to subside, heated to boiling in order to remove 
certain imparities, then collected on wooden strniiK'rs, and 
Anally pressed, dried, and the mass cut ii]) into blocks for 
sale. The usual appearance of indigo as it occurs in com- 
merce is that of ncai'ly cubical cakes of an intense blue 
colour and earthy fracture. Indigo seldom contains more 
than about half its weight of jmre colouring matter, and 
frequently much less, 

liKiigqfeva cairnha is an Indian species described by 
Dr. Roxburgh, who states that from the leaves he, had <iftcn 
extracted a most beautiful light indigo, more so than ho 
ever could from the common indigo plant. It flowers during 
the wet and cold seasons. A. dc Candolle is inclined to 
consider it a variety of the following species. Indigofera 
argenlea is the species cultivated in Egypt and Barijary for 
tlio sake of its indigo. It is indigenous in Abyssinia, N ubia, 
Xordofun, and Sennar. 

XN'DXm, a metal discovered by spectrum analyslB by 
Richter in zinchlende. Its compounds give a violet tint to 
flame, and the spectrum gives two bright blue lines, which 
led to its discovery. It has only been isolated in small 
quantity. The metal is silver white; it is soft, malleable, 
and ductile. The atomic weight is 76*03, and the symbol 
In. Freiburg zinc contcuns 0*04487 per cent, of indium. 
The specific gravity is 7*421. It melts at 176® C. (349® 
Fahr.), and is pennanent in the air, hut at a red heat it 
bums with a violet flame, and forms the yellow oxide (InO). 
It is ohtmned in the metallic state by reducing this oxide 
with hydrogen, or by fusing it with sodium. It is soluble in 
dilute hydrochloric and sulphuric acids, with evolution of 
hydrogen. It is precipitated from solution by metallic 
zinc, also by sulphuretted hydrogen in neutral and slightly 
acid solutions, as sulphide; caustic potash and soda pre- 
cipitate the oxide, which is soluble In excess of the alkali. 


The chloride (InCl 2 ), bromide (InBr 2 ), and iodide (Inlo) 
are prepared by combining the elements, and present yellow 
crystalline masses. There are two oxidesf the monoxide 
(InO), a pale yellow powder, and the dioxide (IiwjO), a 
black powder. These oxides form crystallizable salts with 
all the ordinary acids. 

XNDO-EUROPBAN FAMILY OF LANGUAGES. 

This great family of tongues some prefer to call Aryan, and 
others, with far less reason, Indo-Gcnnanic ; but the term 
Indo-European seems on tlie whole preferable, as at once 
giving an indication of the primal cradle of tiie ancestral 
Aryan race in the plateau of Central Asia, and of the pre- 
sent homes of the two great divisions of its numerous de- 
scendants. These languages naturally divide into those 
spiling from the ancient Sanskrit of India and the Euro- 
pean tongues independently originating from the Aryan. 
As regards the Aryan origin and the conjectural develop- 
ment of the principal Indian nations (including the Afghans, 
the l^ersians, and the Annenians) and of almost the whole 
of tlie European stocks, the article Aryan gives as complete 
an account as tlie limits of this work allow. It remains 
here to set forth in a complete table the families of speech, 
sometimes, as has just been said, included under that same 
title, but more commonly under the heading of this article. 
The great Indo-Eiiropiian family of languages has, then, two 
main divisions, the Asiatic and the ICurojiean. • 

A. Axititic Division^ — This comprises two great ponps, 
the Indian languages and tlie Persian, with some isolate<l 
tongues. 

The Indian group of the Asiatic division includes, (1) 
the very ancient :ind long since “ dead” Sanskrit, one of 
the most ancient tongues of the world, preserved to us in 
the Vedas and other Brahinanic scriptures — not, how'cver, 
to be by any means regarded as the original Aryan 
language, hut rather as one of its earliest offshoots ; (2) 
tJie scarcely less iincnent Prakrit, local dialects presen*cd in 
Sanskrit dramas; (3) Pali, the sacred language of the 
Buddhists, and the kindred Cingalese of Ceylon; (4) 
modern Hindi, modern lliudnstani, modem Bengali, modern 
Marhatti; and (6) the Romany or Gypsy tongue, these 
wandering people being sliown by their language to be 
of Indian origin. 

TJie Persian group of the Asiatic division includes, (1) 
Zend or ancient Iranian, }>rescrved in the ancient Zend- 
Avesta, the sacred books of the Persian ndigion of Zoro- 
aster ; (2) the ancient Persian, preserved in the cuneiform 
inscriptions of Darius and Xerxes from abont 600 ji.e. 
onwards ; (3) Pehlevi, the language used under the Sas- 
sanian dynasty of the flrst centuries of our era (rising 
from about 200 a.i>. to 660) ; (4) Parsee ; and (6) 
the modem Persian, diflering little from Parsee, and dating 
from about 1000 a.d., shortly after which the great 
“ Shah Nameli ” (epic of kings) of Firdnsi was written. 

The isolated tongues of the Asiatic division are the 
Armenian, the Afghan, the Ossetic of the Caucasus, and 
the Kurdish of the districts ronnd Mount Ararat. 

R. European DiviBion . — comprises six great 
groups — ^tlie Keltic (or Celtic), the Hellenic, the Italic or 
liomanic, the Teutonic, the Slavonic, and the Lettic or 
Lithuanian. (The only other languages of Europe which 
do not belong to the Indo-European family are the Turkish, 
the kindred Magyar, the Basque, the Lapp, and the Finnish 
and Esthonian tongues.) 

The Keltic group of the European division includes, (1) 
the Cymric tongues— Welsh, Cornish (extinct), and Breton; 
(2) the Gaelic tongues — Erse (ancient Irish), Gaelic 
(ancient Scotch), and Manx, spoken in the Isle of Man. 

The Hellenic group of the European division includes^ 
(1) the ancient Greek, in the four great classical varieties 
of Attic, Ionic, Doric, and .Eolic dialects ; and (2) modem 
Greek, its direct and lineal descendant. The Albanian, a 
kindred speech, has peculiarities which point to its being 
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"possibly the tongne of Aryan settlers of very early times 
before the great Hellenic wave occupied tlie peninsula of 
Greece. * 

The Italic group of the European division includes, (1) 
Italic languages before the Latin, as the Oscau of South 
Italy, still traceiiblo at Naples, &c., the Umbrian of North- 
east Italy, and the Sabine; (2) Latin ; (8) the descendants 
of the Latin, commonly called the Konianco languages, the 
result of the vast imperial dominion of Kume, which im- 
posed its tongue and its laws upon the many nations 
whom it gathered under its rule. These are modem 
Italian, French, Proveiival, Spanish, Portuguese, the 
liumanscli of the Southern Swiss, and the Wallacliiaii or 
Roumanian. 

The great Teutonic group of the European division (of 
wliich English is a member) is subdivided into three parts, 
respeetivedy called the Low German, the Scandinavian, and 
the High German groups. The Low German group in- 
cludes, (1) Gothic or Moeso-Gothie, the language of the 
ancient OstrogotJis and Visigoths, preserved to us in some* 
fragments of the Gothic translation of the Scriptures of 
the early part of the fourth century by Uisliop UHilas; 
(2) Frisian, the old Frisian and its modern descendant, 
spoken by the coast peoples of the North Sea, and the 
nearest approach to English of all this group ; (B) Dutch, 
djotli old and inodorn ; (4) Flemish, both old and modem ; 
(B) Saxon, the ancient dialect of tlic Rhine and Elbe dis- 
tricts, the language of tlie Helianii, and remarkable for 
tlie immhor of ancient Teutonic inflexions that it has pro- 
hurved ; and (6) English, bolli Old English, sometimes even 
yet called Anglo-Saxon, a misleading term that is happily 
fast becoming obsolete, and Middle and Modern English. 
Tlie Scandinavian subdivision of tlio Teutonic group in- 
cludes, (1) Icelandic, a very pure and old dialect, somc- 
tijiies called Norse, dating from before the year 1000 ; (2) 
Norwegian; (3) Swedish; (4) Danish. The High Ger- 
man subdivision of the Teutonic group is the language of 
inland Germany, which 1ms become the literary German t)f 
the present day, and is divided, like English, into Old, 
^liddle, and Modern High German. 

'J’he Slavonic group of the European division includes 
first an (‘astern branch of tliree varieties — (1) Bulgarian, 
or Old Slavic, dating from tlie elovcntli centm*y ; (2) Rus- 
sian , (3) Illyrian, comprising Servian, Croatian, and 
Styrian; and secondly, a western branch of five varie- 
ties — (1) Polish; (2) Ilohcniian or Czech; (3) Slovak; 
■(, 1) Liisatian or Sorbian ; (5) Polabian or Elbe tongues. 

Filially, the lA’ttic group of the European division 
includes, (I) Old Prussian, the ancient speecli of East 
Prussia, tlie extreme soutli -easterly corner of tlio Baltic 
ahores ; (2) Lettish or Livonian, the speech of Courland 
and Livonia; and (8) Litliunnian, the present speecli of 
East Prussia. All these peoples, now so iiuinernus and 
diverse as to make the mere catalogue of them given abovo 
quite a long list, have descended, without doubt, from one 
common stock having an archaic language and customs, 
and, ns wo roughly compute, first sending out feelers to the 
westward about 8000 years ago. All these tongues have 
grammatical peculiarities and actual words, or the roots of 
words, in common, and by the latter can guess at a 
large part of this primeval civilization. The results of 
these guesses are told in the article Aryan. 

ZN'DOL is a weak base, and is regarded as the nucleus 
of tlie indigo gi'oup. It is a crystalline substance, having 
the formula and is obtained from nitroemnatni". 

acid, Coll 7 (N 08 ) 02 i by the abstraction of CO 2 and Oa, by 
fusing it with caustic potash and iron filings. It melts at 
62® C. (149° Fahr.) It is soluble in alcohol and ether, 
but insoluble in water. The alcoholic solution with hydro- 
chloric acid colours firwood red; it forms also a number 
of other red compounds which are characteristic. There 
is a large series of oxygen and otlicr derivatives. 


INDORE. One of the principal native states in 
Malwa or Central India, being coextensive with the terri- 
tories of the Ilolkar dynasty. The area is 8000 square 
miles, and the population 840,000. The state consists of 
many isolated tracts, but since 1881 arrangements have 
been made to concentrate the territory as mucli as possible. 

The northern parts of the state are watered by the 
Chambal and its tributaries, and the tracts to the south by 
the Ncrbndda. This southern division is traversed by the 
Viiidbya range, running across it from cast to west. It 
forms a section of the Nerbudda valley, and is bounded on 
tlie. south by the Satpura Mountains. Tho Nerbudda flows 
in a deep clianuel between precipitous banks of basaltic 
rock, and during the rains rushes down with great rapidity 
and ill a large volume of water. The valley of Mandlesar, 
iu the centre of the state, has an elevation of between GOO 
and 700 feet above sea- level. The general apiicnrance of 
the country is lliat of an undulating valley, intersected by 
low rocky ranges, in some parts thickly clothed with 
stunted jungle, consisting of dhak, habul^ and other sernb- 
wood, which also covers considcralde tracts in the plains. 
Like tho rest of Malwa, the soil of Indore is fertile, con- 
sisting largely of the rich black loam known as cotton- 
soil.” The principal crops are wlieal, rice, millets, pulse.s, 
oil-seeds, sugar-cane, and cotton. The soil is peculiarly 
suited to tlie growth of tin* poppy plant, the cultivation of 
w'liicli is very general. Tobacco of excellent quality is also 
grown to a considerable extent. The forests of the state 
may be said to form two belts, one in the south bordering 
oil tho Satpura range, which is considered to be malarious, 
and another and healthier in the Vindhyan Hills. Teak is 
being cultivated, and encouragement is given to the pro- 
duction of lac. Wild animals include the tiger, leopard, 
hunting leopard (ckcetah\ lynx, hynena, jackal, and fox, 
nilyui (Portax pictus)^ and two species of wild cattle, the 
bison {Gavivus found in llie Katkut and other 

jungles, and the wild butlalo ami) of the Satpuras. 

Crocodiles and several varieties of venomous snakes are 
found. 

The ruling class in Indore are IMarlrnttn.-^ ; and there are 
Hie usual other subdivisions of Hindus, a few Mohamme- 
dans, w'ith a considerable number of tho aboriginal tribes 
of Gonds and Bhils. 'I'he Vindhya and Satpura ranges 
are tlie especial home of the Bhils, where they have been 
settled from time immemorial. This race is one of the 
wildest in India, living for the most part on jungle pro- 
ducts and game, or on the plundcn- of their more civilized 
neighbours. They have, however, of late years been 
brought into more peaceable liabits of life ; and many of 
them arc now employed as soldiers and police, in which 
capacity they have proved tlioniselves useful and trust- 
worthy. 

The principal public work undertaken of late years in 
Indore has been tho introduction of the general railway 
system of India. A branch from tho Great Indian Pen- 
insula Railway, under the imperial d^iortmcnt of public 
works, now runs from Klmndwa junction (363 miles from 
Bombay) through Mhow to Indore city, a distance of 86 
miles. The nialiarajah ceded the land required for the rail- 
way free of charge, and the British govemmtmt has full 
jurisdiction, short of absolute sovereignty, over it. There 
ai-e several cotton mills in the state, and opium manufacture 
is aiiotlier important industiy'. 

The revenue of the state amounts to about £500,000 
per annum. tN'ithiii the last few years there have been 
instituted civil and criminal courts of justice, public works, 
and postal departments, together with improvements in 
tho system of jail inunagemeut. One of the principal 
institutions in tlie state is the Residency (Rajkumar) Col- 
lege at Indore, for the education of the sons of the chiefs 
and gentry of Central India, afiiliated to the Calcutta 
University. The college has upwards of 200 Ix^s on tha 



INDBA. 


424 


INDBE. 


rollf and tlie principal, by dosiro of the chiefs, exercises 
a geiioral snpei-vision over the state schools throughout 
Malwa. Tiie climate is sultry, the temperature ranging 
from <10° to 90° Fnhr. within doors. The annual rainfall at 
Indorc averages 36 inches. Cholei*a frequently prevails in 
the state. 

Indoue, the chief town of the above state, and capital 
of Holluu'^s territories, is situated on the loft hank of the 
Katki or Kan Biver. It is the residence of tlie maharajah, 
and of the resident or assistant to the governor-general for 
Central India. As a city it is small and of modern date, 
built by Ahalya Bui about 1770, after the death of Malhar 
Bao, the founder of the state. The court of Uolkor was 
transferred to Indore in 1818; and it is now a prosperous 
city, with an estimated population of 16,000, and con- 
necteil by rail with the railway systems of Bombay and 
Northern and Eastern India. The city stands on an ele- 
vated and healthy site, nearly 2000 feet above sea-lcvel. 
The spacious palace, with its lofty, many-storeyed gateway, 
is conspicuous from every point. The other cliief objects 
of interest are the Lai Bagh or garden, with its pleasant 
summer palace and interesting collection of animals, the 
mint, high school, mai'ket-jdace, reading-room, dispensary, 
large cotton mill, &c. To the west of the city is an ante- 
lope preserve, where sport with the hunting-leopards takes 
lacc. The residency is a handsome and substantial stone 
ouse, situated in a beautiful park, through wljich the 
river flows. 

IN'DRA, the son and practically tlio supplant er of 
Dyaus (Zeus) in the ancient Hindu niytliology of the 
Vedas, is as supreme in the Sanskrit Olympus as Zeus in 
the Hellenic. In fact, though Dyaus is undoubtedly the 
same word as Zeus and us Jw in Ju-piter, it is to Indra 
and not to Dyuus that wc must look for the attributes of 
the king of heaven. It is manifest that wliile Dyaus, the 
king of the arcliasan gods of the Aryans, retained his 
supremacy among the European brandies of the great 
Indo-European family, ho had been supplanted by Indra 
for practical worship, much as in classical mytliology wo 
ore told Kronos was supplanted hy Zeus or Ourauos by 
Ki'onos. 

Dyaus is the god of the rahi-glviiig sky, etymologically: 
Indra is the god of rain, indu being drop-sap. In the 
Vedas ho is the cloud-compeller, tlie thundercr, the raiii- 
bringer ; lu: shatters the clouds with his bolt and frees the 
imprisoned waters. Thus ho gives fertility to tlie land. 
It is in his perpetual figlit with the cloud-god Vritra for 
the beiieiit of mankind, from whom Vritra would willingly 
withhold the precious rain, that Indra thus displays his 
sovereign power. But in the later Puranic times the 
supremacy of Indra waned. Ho had come to be regarded 
as a sort of heavenly warrior, and a loftier conception of 
the godhead had sprung up. He is represented in the 
Puranos as inferior to Vishnu, and as even worsted in 
conflict with him under the incarnation Krishna. He is 
still recognized, however, as one of the eight guardians of 
the world, his quarter being the east; and his functions 
as the rain-giver and the thunderer still continue to be 
attributed to him. In the ancient Indian scolptures Indra 
is represented as riding upon his elephant, w^ith a tree 
growing out of his head. 

INDUS, a department in France formed out of the 
western portion of the old province of Berri, is bounded N. 
by the department of Ijoir-ct-Chcr, E. by that of Cher, 
S. by those of Creuse and Haute Vienne, and W. by those 
of Vienne and Indre-ct-Loire. It measures 64 miles in its 
greatest length, with a mean breadth of 54 miles. The 
area is 2624 miles, and the population in 1882 was 287,206. 

The department is generally very flat ; the only hills of 
any considerable size are the granitic swells on the soutliern 
border, and the gentle slopes that diversify the valleys of 
the Creuse and the Indrc. The surface presents three 


marked and distinct divisions. The first, called Boix^ 
Chaud, comprises seven-tenths of the whole department, 
including the arrondissement of La Cb8tre, ai great portion 
of those of Ch&teanroux and Le Blano, and a third of that 
of Issoudun ; it is divided, where arable, into a great num- 
ber of small farms, and presents a very varied appearance,, 
from the number of its hedges, ditches, and woods. The 
second division, distinguished by the name of Champatjmy 
is a flat treeless country, without hedge or inclosuro of any 
kind, divided into large farms, and comprising two-tliirds 
of the arrondissement of Issoudun and a part of that of 
Chateauroux. The third division, called La Brenm^ com- 
prises parts of the arrundissements of Chdteauroux and 
Lo Blanc, and presents a flat surface, without inclination, 
and ciivercd with sliallow ponds, which rest on a bottom 
of compact clay, and which, by their pestilential exhala- 
tions, are very injurious to healtli. The hind vai’ies greatly 
in quality, from liglit moss or barren sand to stiff clny, 
and from the vegutulile mould, half covered with flints, to 
the rich homogeneous soil called terre de Beauce^ wliich is 
considered the most productive, and covers 194,790 acres. 
The flinty soils, amounting to 111,626 acres, are best 
adapted for vino culture. All the land capable of culti- 
vation is tilled, but agriculture is in a backward state. 

The department takes its name from the ludre, which 
rises just w'ithin the department of Creuse, and entering* 
that of Indre, flows N.W. past St. Sev^fre, La Cluitre, 
Cliatcnuroux, and Cliatilloii, below which it enters the 
department of Indre-et-Loiro ; hero passing Loclies, wliere 
it becomes navigable, it continues in the same direction ns 
far os Monthazun, and tiicn turning W. passes Azay-le- 
Bidcau, below which it enters the Loire between the em- 
houchures of the Creuse and the Vienne. Its whole lengtli 
is 124 miles, of which 44 are navigable; its mean width 
98 feet, and its ordinary depth from 6 to C feet. It is 
subject to floods, which rise from 10 to 11 feet at their 
highest, and spreading beyond the banks sometimes do 
great damage, but odd largrdy to the fertility of the soil. 
The number of mills along tlie banks of this river is con- 
siderable. The south and south-west of the department, 
is drained by the Creuse and its feeder the Anglin, which 
is itself increased by the Abloux. See Orkusk. 

The we.st of tlie department is drained by the Clai.se, a 
feeder of the Crouse, which flows through the marshy dis- 
trict of Breiine ; and the cast and north are drained hy 
feeders of the Cher, namely, the Aron, which receives the 
Thiols, and the Fouzon, fed by the Nahon. 

Tlie department is crossed by a railway, which branches 
off from the UrJeans-Bourges line at Vierzon, and rumi 
tlirough Issoudun to Chateauroux. 

Wine and corn are produced in quantity more than enough 
for the consumption; buckwheat, hemp, flax, chestnuts, 
and fruits are also grown. The annual produce of wine is 
6,600,000 gallons, about one-half of which is exported. 
Although tlie pasture land is of no great extent, yet con- 
siderable numbers of liorued cattle arc kept ; liay is saved 
for tlieir winter food, and in summer the scantiness of the 
pasture is eked out with the leaves of trees, especially with 
those of the elm. Sheep arc a source of great profit to 
the farmer on account of the fineness of their wool ; the 
quality of the wool of the Champagne district especially is 
very superior. The sheep arc very carefully tended ; ewes^ 
lamb-hogs, and wetliers are kept in sepai'ate flocks, each 
under its own shepherd ; they are never folded. When the 
winter is severe they get a mixture of bay and straw three 
times a day. Great numbers of geeso aud turkeys arc 
reared, and also mules, pigs, and horses. The climate is 
mild and healthy, except in the Brenne district, where the 
atmosphere is abnost always charged with pestilential fogs. 
Several iron mines are worked; marble, millstone, lime- 
stone, mica, Hint, lithographic stones (the best in Franco), 
granite, quartz, spar, marl, potter's clay, &c., are found. 
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The cloth manufactures of ChAteauuoux, tlie capitalf 
and some other places are important; linen, hosiery, 
scythes, pap4.r, porcelain, and earthenware are made. 
There arc also numerous establishments for the manufac- 
ture of woollen yam, leather, parchment, beer, &c. The 
commerce of the department is composed of the various 
agricultural and industrial products named. 

The department is divided into tho arroiulissements of 
Chtifi'auroux, Le Blanc, Issondun, and La Ghutre. 

XN^BRB-ET-LOXBB, a department in France, formed 
out of tlie old province of Touroine, is bounded N. and E.K. 
by the departments of Sarthe and Loir-et-Gher, E. and 
S.E. by tliose of Loir-et-Chcr and Indre, S. by tliose of 
Indre and Vienne, and W. by those of Vienne and Maine- 
et-Loire. Its greatest length from N. to S. is 70 miles, 
from E. to W. 69 miles. Tho area is 2360 square mih*s, 
and tlic population in 1882 was 329,160. 

1'ho department takes its name from tho Indre, noticed 
in tho preceding article, and the Lotutc, which crosses it 
from east to west. The other rivers which ultimately or 
directly enter the Jjo'wq on the left hank are the Giiicu, 
which I brows off several arms to the Loire, forming islands, 
before its main stream enters that river; tlio GJaise, whicli 
crosses the southern angle of the d«‘parlmenl ; the Greuse, 
which forms part of the south-western boundary ; and the 
Vienne, which enters this department at the jioint whore 
it is joined by tlio Greuse, and, flowing in a north-we.stern 
cour.s({ past Ghiiion, enters the Loire on the extreme 
western boundary of the dejiartment. On the right bank 
tlie fet'ders of tl>o Loire in this department arc the Breniie 
and tbtj Doit. The Doit rises in a pond west of Savigiie ; 
flowing south past Bourgucil, it turns w'est, and under the 
naiiM^ of Autliiou runs for the distance of 40 miles parallel 
to the Loire, which it enters in the e^nitre of the depart- 
iiieiit of Maino-et-Loiro at St. Aubin-dcs-Tonts-dc-Gd, 
south of Angei*s. Except the Bronne, the Doit, and the 
Gluise, all tho rivers mentioned are mivigablc. The de- 
partment is traversed by the railw'ays from Daria to 
Btjrdeaiix, Paris to Si. Nazairo, and Tours to Le Mans. 

'llie J^oiro and its principal feeders are subject to great 
iiiuiidutioiiH, which frequently do incalculable damage to 
proj)erty on their banks. One of the most disastrous 
overflows of this kind on record occurred in October, 1816, 
when in one nigJit the I^ire rose 20 feet, and continued 
to rise for two days, sweeping away bridges and viaducts, 
and destroying many lives, and property to tho amount of 
about 4)2,000,000 sterling. On ordinary occasions such 
disasters are prevented by the ononnous dykes that line 
both banks of this great river from tho neighbourhood of 
Blois to the mouth of the Authlon before mentioned, a 
distance of 93 miles. The dykes arc 22 feet W’ide on the 
top, and so high as to intercept the view of the low grounds 
from passengers by the steamers that ply on the river ; tho 
parts most exposed to the Hood arc faced with uncemented 
masonry. The high road runs along the summit of tho 
dyke on tho right bank, and presents one of tho finest 
drives in the world, curtained with poplars and diversieed 
by the views of villas, towns, populous village.s, and those 
curious dwellings hollowed out in tho sides of the rocky 
hills that now and then approach the right shore. 

To the north of the Loire the surface of the department 
is hilly, and presents three extensive forests and several 
vast and barren wastes. The cnltivation here is still nidc», 
and the population scanty. Along tho banks of tho Loire, 
however, a very different landscape is presented; well- 
cultivated fields, luxuriant pastures and meadows, vine- 
yards and orchards, attesting equally tho fertility of tlie 
deep alluvial soil and the industry of the inhabitants. 
Between the Indro and tho Vienne occurs a remarkable 
table-land, containing an immense deposit of fossil shells, 
which are used as manure. Tho great forests south of 
the Loire are those of Amboise, Loches, and Chinou. On 


the slopes surrounding the forest of Amboise grow the 
vineyards that yield the rich Cher wines. In general 
the surface in this portion of tlie department presents 
strong deep wheat soils, rich pastures,, vineyards, and 
orchards ; there arc, however, some barren wastes hero a» 
W'ell as north of the Loire, but they arc comparatively of 
small extent. I.argo tracts arc covered witJi heath and 
broom (ffenct), tho latter tho plant which, it is said, 
originated the name of our great English dynasty of 
Plantogcnet. The inundations of the rivers add greatly 
to the fertility of the soil. Tho climate generally is mild. 

Products . — The valleys of the Loire and the other 
principal rivers in this department contain some of tho 
most productive and best cultivated land in Fi’ance. All 
kinds of breadstufis are produced in quantity jnoro than 
enough for the consumjition. One of the must important 
products is wine, of which 14,000,000 gallons are mado 
in ordinary years ; next come hemp, walnuts for making 
oil, plums, Ixuins, leguminous plants, liquorice, anise, and 
coriander; citrons, melons, almonds, apples, pears, trufiics, 
&c. Bees and silkworms are carefully tended ; game and 
fish arc abundant. 

Iron mines are worked ; stone, especially a lufareous 
sandstone, of which most of the houses are built, is 
quarried out of the hills near the Loire, and excavations 
thus formed are occupied as dwelling-places by the poorer 
inhabitants. Millstone grit, marl, lithographic stones, 
pipe and potter’s clay, and brick-earth arc found. Copper 
or(‘ is met with, but no mines ai‘e worked. 

The chief industrial products are bar iron, powder, and 
files; woollen clotb, of which manufacture Tours is the 
centre; silk, leather, paper, and pottery arc also made, 
blit tho manufacture of the three latter .articles is not so 
important as formerly. The culture of silk is increasing, 
as are the silk, linen, and woollen manufactures of Tours. 
There is a national gunpowder factory and nitre refinery 
at Montbazon. About ninety fairs for the sale of cattle 
and agricultural produce are held. Dmidical or 'Celtic 
remains are numerous in this part of Fraiiee. 

Tho ilcpartment is divided into the three arrondissements 
of Tours, Ohinon, and Loches. Tlio town of Touus is tho 
capital of the dcpai'tment. 

XN'DRIS is a genus of lemurs, the typo of the Indrisinoc, 
a subfamily of Lemuridai. In the Indrisinae there are only 
thirty teeth in the adult, but in the milk dentition there 
are four additional teeth in the lower jaw, which are not 
replaced. The Indris arc peculiar to Madagascar. I’hey 
are all slender animals, with very long legs. Tho tail is 
quite rudimentary in the t^qpical genus Indris, but very 
long in the other genera. The great toe (Jialhix) is largo 
and very opposable ; the other toes of tho hind foot ara 
united by a fold of skin which extends to the first joint. 
The stomach is single, tho esecum is very largo, and tho 
large intestine very long and spirally coiled, indicating 
the vegetarian habits of these animals. The Indris arc 
exclusively arlwreal, being rarely seen on tho ground. 
Among trees they display great agility and grace in climb- 
ing, running, and jumping. They ore usually nocturnal 
in their habits. Three genera have been described, Indris, 
Propithccus, and Avuhis. Tho species are not numerous. 
The Short-tailed Indris {Indris brevicaudatiis) has tho 
tml a mere stump, only about 2 inches in length. This 
species is tho largest of the lemurs, measuring a little over 
2 feet in length. Its fur is very soft, long, and thick. Its 
general colour is black, marked with white hairs on the 
throat, forcann, and buttocks. It is said to bo of a mild 
and gentle nature. The natives of Madagascar train it to 
hunt for birds. The Diadem Indris (JPropithtcus diadma) 
has a long bushy tail and short ears concealed by the hair 
of the head. The fur is white, forming a kind of crown 
or diadem on tlie top of the licad. These lemurs display 
the greatest activity in the morning and the evening.. 
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Thcv are found in hands in the dense forests of Madaf^ascar 
feeding on buds, flowers, and berries. I'he Woolly Lemur 
or Avabis (Avahis laniger) is a small species, about 15 
inches in length ; the long busby tail is r)n1y an inch 
shorter. It is strictly nocturnal, and is mot witli alone or 
in pairs. Its characteristics are — hind limbs extremely 
long, and hind thumbs of extraordinary size; fur pecu- 
liarly soft, delicate, and curly, finer than wool ; cars small, 
round, and buried in the fur; colour, rusty brown gray, 
the hairs of a leaden tint at the base ; face, brighter red 
brown ; on the knees and forearms a decided tinge of red 
brown ; throat, chest, and abdomen, gray ; a spot on the 
haunches over the hip-joint and the back of the thighs 
white; tail round, bright rufous or chestnut red. 

INDUC'TXON* as defined by the late Archbishop 
Whately, “is a kind of argument which infers respect- 
ing a whole class what has been ascertained respecting 
one or more individuals of that class.” According to 
Sir William Hamilton, the word has been employed to 
designate threo very different operations : — (1) the objec- 
tive process of investigating particular facts as preparatory 
to induction, which he observes is manifestly not a process 
of reasoning of any kind; (2) a material illation of a 
universal from a singular, as warranted either by the 
general analogy of nature or tlie specinl presumptions 
afforded by the object-matter of any real science ; (3) a 
formal illation of a universal from the individual, as 
legitimated solely by tlie laws of thought and abstracted 
from the conditions of any particular matter. The second 
of these operations is the inductive method of Ihieon, 
whicli proceeds by means of rejections and comdusions, so 
us to arrive at those axioms or general laws from which 
we may infer by way of synthesis other parlictulars unknowMi 
to us, and perhaps placed beyond reach of direct exuniiiiu- 
tion, (“Nov. Org.,” *‘Aph.,” c. iii. c. v.) Aristotle s 
definition coincides with the third, that induction “is 
an inference drawn from all the particulars,” (“I^rior. 
Analy.,” il. c. xxiii.) The third alone is properly the 
induction of logic; for logic does not consider thiqgs, but 
the general fonns of thought under wliich the mind con- 
ceives them ; and the logical inference is nut delermincd by 
any relation of causality between the premise and conclu- 
sion, but by the subjective relation of reason and conse- 
quence as involved in the thought. Tlie inductive process 
is exactly the reverse of the dedutdue; for while the latter 
proceeds from the whole to the part, the former ascends 
from the part to the whole; since it is only under the 
character of a constituted or containing whole, or ns a 
constituent and contained part, that aTiything enn become 
the term of logical argumentation. Of these two pnjcesses 
Sir William Hamilton gives the following figures: — 
Induction. Dediiciluii. 

X Y Z are A, B is A, 

X Y Z are whole B, X Y Z are under B, 

whole B is A. X Y Z are A. 

Or, Or, 

A contains X Y Z, A contains 15, 

X Y Z contains B, B contains X Y Z, 

.*. A contains B. A contains X Y Z, 

But it Is to John Stuart Mill that we owe the grand 
development of the inductive logic as an arm -of reseiirch 
whicli has really given induction its full force. He shovrs 
(“Logic,” book iv.) that induction, or the search after 
causes and effects, can bo undertolcen by four methods, 
respectively entitled the methods of agreement^ of differ- 
ence, of residueg^ and of concomiUint variatiom. These 
cannot be stated in any other words so forcibly or so 
tersely as his own. 

Mill defines the method of (1) agreement thus: “If two 
or more instances of the phenomenon under investigation 
have only one circumstance in common, the circumstance 


in which alone all the instances agree is the cause or effect 
of the given phenomenon.” In this way, if we have 
sufficient instances to exclude other disturbing forces, wo 
may from tlie consideration of these derive a universal 
law. This is the aim of induction, to infer tlie universal 
from the particular. The method of agreement often fails 
because enough instances arc not procurable, or because the 
plienomcnon is not able to be isolated, the instances all 
agreeing in several things as well as in the phenomenon in 
question. The second method, the method of (2) difference^ 
which requires only two instances, is therefore found to bo 
the more useful in practice. Mill’s canon of difference is 
this: “If an instance in wliich the phenomenon under 
investigation ucenrs and an instance in whicli it docs not 
occur have every circumstance except one in common, 
that one occurring only in the former, the circumstance in 
which alone the two instances differ is the cause or effect 
ora nccessuiy part of tlie cause or effect of the plienorrieuoii.” 
The valuable method of (3) residues^ which as a matter of 
fact is the great inductive weapon of scientific research of 
to-day, is described by its author as follows : “ Subduct 
from any (complex) phenomenon such part as is known by 
previous induction to be the effect of certain antecedents, 
and the residue of the phenomenoii is the effect of the 
remaining antecedents.” But supposing there is a cause 
constantly prciscnt and impossible to be isolated, such ivi 
gravitation, or as the presence of matter in some form, 
however attenuated, in wliat we call a vacuum^ tlien 
Mill employs the fourth method for estimating the effect of 
such a cause, namely, the method of (4) concomitant raria- 
tione. By watcliing how the cause varies we can sec if 
the phenomenon varies with it, and if so wc can connect 
them as can.se and effect. This is the rule : “ Whatever 
phenfimeiion varies in any mannc*r whenever another 
phenomenon varies in some particular manner, is either a 
cause or effect of that phenomenon, or is connected with it 
through some fact of causation,” 

Having by one or mure of these inductive methods 
obtained from many instances collected by obscr\'ntion a 
conclusion or hypothesis larger than our jiremiscs, it is 
our duty to test the accuracy of that conclusion by the 
converse agency of deduction. Our general principle 
being stated we deduce from it a particular instance, and 
then test it to see whether the expected effect is produced. 
In this proof, which is called verification^ wo assume the 
uniformity of nature, and that is an assumption which 
rests upon so long-continued a scries of observations, 
covering the whole history of man, that wc may reasonably 
take it for granted ns a fact. The three stages in scientific 
discovery arc therefore observation, hypothesis (by imluc- 
tion), verification (by deduction), and witlicmt all these 
three, each in its due order, scientific advance is for ever 
impossible. 

INDUCTION CURBXNTS» the source whence the 

electric induction coil derives its 
Iiowcr, are a discuveiy of Faraday 
in 1831. At first only magneto- 
electric induction was known. 

Faraday discovered that if a 
magnet. A, be plunged into a ' 
coil of insulated wire B, whose 
ends a h .are connected in circuit 



with a galvanometer, a momentary 
electric current will be produced ; 
and an equally momentary eui*- 
rcut in the reverse direction will 
be jiroduced by its withdrawal. 
The same results are produced if 
it is the coil whieh moves towards 
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or from a stationary magnet; 

and in each cose the more rapid the motion the stronger 


the momentary current. 
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Later on Faraday found that a Bimilar effect was 
obtainable from a curi’cnt of electricity; that is to say, 
a current fi<fving round a long coil of wir« (called the 
primary CjiI) will induce a momentary current in the 
opposite direction in a larger secondary coil, into which 
it is plunged ; and on withdrawing it, just as in the cose 
of the magnet, this momentary ciiiTcnt is repeated, but 
reversed, that is to say it is now in the same direction as 
the primary current. In other words, the induced current 
on the secondary w'hen the priinaiy coil is inserted is 
inverse^ and that induced when the primary is withdrawn 
is direct. But it was soon found tluit it is not necessary 
to move the primary in and out of the secondary coil, if 
while it lies at rest within it the current bo broken and 
then remade ; for breaking the circuit has the same result 
ns withdrawing the primary, and making the circuit again 
has the same result as inserting it; hrenking the eArcuit 
induces a momentary direct current, making it induces a 
momentary inverse current. The ])owerful indndum coil 
of Mason, as developed by Rulimkorff, depends on those, 
principles. A cylindrical bobbin with a central iron core 
has wound upon it a short inner or jiriinarv coil t)f stout 
wire, and outside this is the secondary coil of many tliousand 
yards of fine insulated wire. The primary is joined up with 
31 p»)werful battery, the current passing through a piece of 
'mcchanisin called an iiiterruptor^ whi<-h is .self-acting and 
continually makes and breaks the circuit. The iiitcrruptor 
of J’oncjiult has a centred nictnl arm, n point at om* end of 
which dips into a cup of mercury and so makes the circuit; 
but on the other end being attracted by the magnetued 
< ore of the primal^', the point Ls withdrawn from the incr- 
niry and the circuit broken. I'liis, howcv(fr, demagnetizes 
tli(j core, the attraction of the near ann ceases, and gravity 
(nr a sjndng) causes the point on the further aim once 
more to fall into the mercury and effect contact. A more 
usual contrivance for small coils is a piece of thin steel 
s])riiig, which, being drawn aside from contact when the 
<*<)rc is made a magnet, thus breaks the circuit; the 
magnetization instantly c<!asing, the steel returns to con- 
tact by its own elasticity and remakes the circuit Thus 
it continues to vibrate to and fro in a most rapid manner. 
M'hc primaiT coil is of stout wire to carry strong currents 
and produce a strong inagnetic field, and is of few turns to 
keep the resistance low and to avoid sclf-indnction. The 
central core increases the number of lines of force passing 
through the coils by its large coefficient of inagnetic in- 
duction. In order to avoid the induction currents which 
circulate in a solid bar tin's core is frequently made of a 
build Ic of fine w'ircs, with great mlvantage to the rapidity 
of magnetization and demagnetization. The lai'ge number 
of turns and the groat length of circuit of the secondary 
<;oil provide for a largo coefficient of mutual induction; 
and as the ehKJtro-motive force mounts up to many thou- 
sand volts, the resistance is immaterial, and the finest wire 
procurable may be used. In working the indnetion coil 
llift inverse enrrents which yield no spark, and which are 
produced at “ make,” arc suppressed by suitable means, and 
the currents at ** break” appear as a brilliant series of 
liparks and loud crackling delouatious when the ends of 
the wires of the secondary coil are brought near one 
another. The immense power obtainabh^ may be gathered 
from the fact that the president of the Royal Society, 
Mr. Spottiswoodc, with thirty Grove cells on the primary 
coil produced a spark of 42J inches long in air. In this 
great machine the secondary coil contained 280 miles of 
wire, wound in 840,000 turns, and giving a resistance of 
100,000 ohms. 

The word induction as here used in “ induction currents” 
must bo carefully distinguished from the induction charyes 
of frictional electricity. A charge of electricity always 
induces or generates upon neighbouring conductors an 
equal electrical charge of the opposite kind. A primary 


positive charge will thus induce an equal secondary negative 
charge on another conductor or a neighbouring surface of the 
same conductor. See the article ELEUTiticiTy, paragraph 
induction, 

INDUL'GBNCE is a power claimed by the Roman 
Catholic Church of gi-anting to contrite and confessed 
sinners a nimissioii of the temporal punishment which often 
remains due to sin after its guilt has been remitted. In 
the primitive church all members who were guilty of any 
grievous crime, such ns adultery, apostasy, or murder, 
were cut off from communion with the church, and if they 
sought readmission they were eompellcd to pass through 
a long perif»d of penance — a period which Bometimes 
cxtend(>d until the hour of death. The time required for 
an <irdinary course of penance extended to some years, and 
licnco there arose a disposition on the part of the hishops 
to remit, a portion of the sentence in the case of those who 
wore truly penitent. This practice was defended by a 
referenco to the remission granted by the apostle Paul to 
the ofleiider at the church of Corinth (1 Cor. v. ft and 
2 Cor. xi. 10), and it was confirmed by the decisions of 
the Council of Ancyra in 808 and that of Nice in 325. 
Three centuries later we fintl a practice that had grown up 
in tlie interval of purchasing this indulgence by gifts to 
the poor or to the church, receiving sanction- and being 
regulated in tin* ‘ Penitential ” of the Greek TJieodorc of 
Canterbury (G()8-G!iU), wdueli prescribes a graduated seri( s 
of fines as fi means of rodeennug penance. At the time 
of the Cnis.ides a plenary indulgence was granted to nil 
who took part in them ; and finally, by the schooliuen the 
doctrine was elaborated, that while after sin has been 
pardoned it must, receive temporal punishment or be 
expiated in purgatory, yet merit, might be substituted, and 
that from the treasury of merit earned by tlu5 saints and 
martyrs the church could at all times draw sufficient to re- 
mit such a penalty wherever the sinner truly repented of and 
confessed his sin, and firmly purposed amendment. From 
the abuse, of this doctrine there arose a series of practices 
of the most objectionable character. The matter reached 
it..s height under the j)()nHfie:it(‘ of Leo X,, who, being in 
need of money to build 8t. J^eter’s at Rome, ofiered in- 
dulgences to nil who contributed. Albert, archbisho]) of 
Mainz and Iilagdebiirg, selected to preach these indulgences 
the Dominican monk Tetzel of Leipzig. TetzeVs appoint- 
ment and Jiis preaching aroused tho indignation of Luther, 
who drew up and fastened on the church door at Witten- 
berg a series of ninety-five propositions, in which he de- 
nounced tlie nhnsc of indulgences, while pronouncing ana- 
tliema on all who denied their value, October, J617. The 
doctrine relating to indulgences was regulated and restatc'd 
by tlie Council of Trent, and all modern Roman Catholic 
legislation on the subject is ba.sed upon these decrees. 

An indulgence, according to the Roman Catholic catechism, 
is not ill any sense a pardon of the guilt of sin, whether past, 
pn*sent, or future ; but it always supposes that the guilt has 
already been removed by sincere repentance before its benefit 
can be applied to the soul. There arc two kinds of indul- 
gences — plenary and partial. By a plenary indulgence is 
meant the remission of the whole debt of temporal punish- 
ment due to sins, and by a partial indulgence a part of 
that debt. If, for instance, a man had gained for his ovm 
benefit a plenary indulgence, he would go stnught to 
heaven without passing through purgatory ; but if he had 
only gained a partial indnlgence, ho would have to expiate 
the ix’st of hi.s debt in purgatory. An indulgence being 
the remission of tho temporal punishment wMch remains 
o/fer the. guilt has liecn remitted, neccssarUy presupposes 
a state of grace. Nay, so perfect must be this condition 
in the. case of a plenary indulgence, that it requires a 
freedom from the guilt not only of mortal but also of venial 
sin. For so long as there remains on the soul the least 
venial sin unforgivon, the temporal punishment due to 



INDURATION OF STRATA. 


428 


INDUS. 


tliat sin cannot be remitted, and consequently the fall 
heneiit of a plenary indulgence cannot be obtained. Pro- 
testants generally regard the doctrine of indulgences as 
being founded not only on an unwarranted assumption of 
power given to the church, but also on a doctrine of human 
works and merits inconsistent with what Scripture teaches 
as to tlie office of Christ as a Saviour. 

INBURA'TION OF STRA'TA. Sec article Mkta- 
MnltPTITSM. 

XN'DUS (Sanskrit, Sindhu; Gi'i^k, Sinthum; liStin, 
Sindvs)^ one of thn three great rivers of Northern India. 
It. rises in an unexplored region on the northern slopes of 
tlie sacred Kailas Mountain (bnminit, 22,000 feet), the 
Klysium of ancient Sanskrit literature. On the south of 
the same hill rises the Sutlej, the great feeder of the Indus, 
which unites with it after a separate course of about 1000 
miles. The Indus rises in lat. 32° N. and Ion. 81° K, 
enters the Punjab (Paiijah) in lat. 34.° 26' N. and Ion. 
72° 61' E., leaves the Punjab in lat. 28° 27' N. and Ion. 
60° 47' E,, enters Sind in lat. 28° 26' N. and Ion. 69° 47' 
E., and finally falls into tlie Arabian Sea in lat. 23° 68' N. 
and Ion. 67° 30' E. 'flie drainage basin of tbe Indus is 
estimated at 372,700 square miles, and its total length at 
u little over 1800 miles. 

The first section of the course of tlic Tn«ius lies outside 
British territory. It takes its rise in 'i'ibet behind the 
grtuil mountain wall of the Himalayas, which forms the 
iiortheni boundary of India. It at first fiows nortli-west 
for about 160 mil(!s under the name of Sinh-ka-hab, until 
it receives the Ghar River on its houth-western bank. A 
short distance below this junction it enters Cashmere, and 
continues north-west to Leh, where it is crossed by the 
great trade route into Central Asia via tbe Karakoram 
Puss. The Indus is supposed to have an elevation of 
16,000 feet at its source. Shortly after it passes the 
Cashmere frontier, it drops to 14,000 feet, and at Leh is 
only about 11,278 feet above the level of the sea. The 
rapid stream dashes down gorges and wild mountain val- 
leys, and is subject to tremendous floods. Indeed, even in 
summer it sometimes dwindles down to a fordable depth in 
in the night, and doi’ing the course of the day swells into 
an impassable torrent fr<iin the inciting of the snows ou the 
adjoining heights. The wonderful gorge by which the 
river bursts through the western ranges of the Hiinalayu.s 
is nearly 14,000 feet in sheer depth. 

The Indus, on entering the Punjab, 812 miles from its 
source, is about 100 yards wide in August, navigable by 
rafts, but of no great depth, and studded with sandbanks 
and islands. It is fordable in many places during the cold 
weather; but floods or freshets are sudden, and Raiijit 
Sinh is said to have once lost a force, variously stated at 
from 1200 to 7000 horsemen, in crossing the river. Even 
the largo and solid fciTy-boats wliich ply upon it are some- 
times swept away# A little way above Attock, in Rawal 
Piiidi District, it receives the Kabul River, which brings 
down the waters of Afghanistan. The two rivers have 
about an equal volume, both are very swift and broken up 
with rocks. Their junction during fioods is the scene of a 
wild confusion of waters. The Kabul River is navigable 
for about 40 miles above the confiuenco, but a rapid just 
above it renders the Indus impracticable. 

Attock forms the first important point on the Indus 
within British territory ; it is 860 miles from tlic -source, 
and 940 miles from the sea. The river lias fallen from 
its elevation of 16,000 feet at its source in Tibet to under 
2000 feet, the height of Attock being 2079. In the hot 
season, opposite the fort, its velocity is 13 miles an hour; 
and in the cold season, 6 to 7 miles. The rise of ordinary 
floods is from 5 to 7 feet in twenty-fom- hours only, and 
the maximum is 60 feet above cold-weather level. The 
Indus is crossed at Attock by a bridge of boats and a ferry 
and a railway bridge. 


After leaving Attock, the Indus fiows almost due south 
along the western side of the Punjab, parallel to the 
Suliman Uills. Just above Mithankot, iiBthe south of 
Dera Ghazi Khan District, the Indus receives the accumu- 
lated waters of the Punjab. Between the Indus and tlio 
Jumna (Jamuna) flow the five groat streams from which 
the Punjab (Panj-ab, literally, *^tho land of the five 
waters”) takes its name. These are the Jheluin, the 
Chenab, the Ravi, the Beas (Bias), and the Sutlej (Satlaj). 
After various junctions, these rivers all unite to form the 
Panjnad, literally, “ the five rivers.” The Panjnad marks 
for a short space the boundary between tlie Punjab and 
Baliawalpur state, and unites with the Indus near Mithan- 
kot, about 490 miles from the sea. The breadth of tlie 
Indus above the confiuenco is about 600 yards, its velocity 
6 miles an hour, its depth from 12 to 15 feet, and its 
estimated discharge 91,719 cubic feet per second. The 
breadth of the Panjnad above the point of junction is 107 6 
yards, with an equal depth of 12 to 16 feet, but a velocity 
of only 2 miles an iiour. Its estimated discharge is 
68,966 cubic feet per second. Below the junction, 
the united stream, under the name of the Indus, has a 
breadth which varies from 2000 yards to several miles, 
according to tlie season of the year. The whole course 
of the Indus through the Punjab is broken by islands 
and saiidljanks. From this point the Indus forms tlio 
boundaiy between the Punjab and Bahawalpur slate, 
until it enters Sind in lat. 28° 26' N., and Ion. 69° 47' E. 
Finally, it empties itself by many mouths into the Arabian 
Sea, after a generally south-westerly course in that pro- 
vince of 680 miles. It ranges in width fi*om 480 to 1600 
yards, the average during tlic low season being 680 yards. 
During the floods it is in places more than a mile in width. 
Its depth varies from 4 to 24 feet. The water, derived 
from the snows of the Iliriiulayas, is of a dirty brown 
colour, and slightly charged with saline ingredients, car- 
bonate of soda, and nitrate of potash. Its velocity in the 
freshets averages 8 miles per hour, at ordinary times 4 
miles. The discharge per second varies at the tw'O periods 
from 44<»,086 cubic feet to 40,857. On an average, tbo 
temperature of Iho W'ater is 10 degrees low’cr than that of 
the air. 

The delta of the Indus covers an area of about 3000 
square miles, and extends along the coast-lino for 125 
miles. It is almost a perfect level, and nearly destitute of 
timber, the tamarisk and mangrove alone supplying fuel. 
Ill the marshy portions good pasturage is obtained, and 
rice grows luxuriantly wherever cultivation is possible. 
The climate is cool and bracing in the winter months, 
excessively hot in the summer, and during the fioods most 
unhealthy. In 1800, the Indus at the apex of tbo delta 
divided into two main streams, known as the Bagbiar and 
Sita; but in 1837 it had entirely deserted the former 
channel. Tbe following facts illustrate further the shift- 
ing nature of this river. In 1845, Ghorabari, then the 
chief commercial town of the delta, was on the river bank; 
but in 1848 tbe river deserted its bed. Upon this, the 
town of Keti was built on the new bank. This, however, 
was overfiowed a few years later, and a second Keti had to 
be built further oif. At present one of tlio chief obstruc- 
tions to navigation is a series of rocks between Tatta and 
Bhiman-jo-pnra, which in 1846 W'ere 8 miles inland. 
Otters, turtles, and crocodiles arc numorons# 

The entire course of the Indus in British territoiy, from 
Attock to the sea, lies within the zone of deficient rainfall, 
the annual average being nowhere higher than 10 inches. 
Cultivation, therefore, is absolutely dependent upon arti- 
ficial irrigation, almost to os great an extent os in the 
typical example of Egypt. But the Indus is a less manage- 
able river than the Nile. Its main channel is constantly 
sliifting ; and during the season of flood, the molted snowif 
of the Ilimalayas come pouring down in on impetuoua 
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torrent which no embankment can restrain. From time 
immemorial tljis annual inundation has been utilized as 
far as posBibl| by an industrious peasantry, who lead the 
water over their fields by countless artificial channels. 
Many such channels, constructed in the old days of native 
rule, extend 30 and even 40 miles from the river bank. 
As a channel of navigation the Indus has disappointed the 
expectations that wore at one time formed. Before 
British anns had conquered Sind and the Punjab, it was 
hoped that the fabled wealth of Central Asia might he 
brought by this course down to the sea. But, even so far 
as local traffic is concerned, experience has proved in this 
case, as with most other Indian rivcr.s, that the cheapness 
of water communication cannot comijete with the superior 
Kpeed and certainty of railways. Since the opening of 
tlic Indus Valley State Railway in 1878, navigation on the 
Indus, whether by steamer or by native boat, lias fallen off. 

INDUSTRIAL SCHOOLS are institutions holding 
an intermediate position between the voluntary ragged 
schools and the reformatories forjnvcnilo criminals. They have 
to bo certified by government, and are supported by means 
of grants from the Treasury, payments from rates, subscrip- 
tions, and legacies, and the profit on the industrial depart- 
ment of their work. They are rcgnlitcd by tlic provisions 
of the Industrial Schools Act passed in 1803, by which all 
previous legislation was consolidated, and the operation of 
this Act was extended to Ireland in 1808. By this Act 
inagistrate.s are i‘iripowcrcd to send to a certified industrial 
school any children under fourteen found begging ; refrac- 
tory children under fourteen in worUliouses and pauper 
schools; rcfractoiy children under fourteen in charge of 
j»arenth ; and children under twelve charged with olVences 
against the law’. In the schools tin? iiunates arc fed, 
cl«»thed, educated, and instnictod in some occupation by 
which they may earn their own livelihood. The trades 
taught comprise tailoring, shoemaking, hrushmaking, box- 
snaking, and firewood cutting. By the Education Act of 
1870 for England, and tlie correH])onding Act of 1872 for 
Scotland, power was given to the school hoard of any 
parish or borough to establish .and maintain industrial 
schools subject to the proNisioius of the Industrial Schools 
Act of 1800. 

Z'NS, called .also INA, King of Wessex, was the son of 
Oenred, king of Wessex. Ceadwalla, the usurper, who 
had seized the kingdom, became converted to Christianity, 
gave up his crown in 088, made a pilgrim.age to Rome, 
was there baptized by the n.anic I’eter by Eope Sergius, 
and fell sick and died while yet his white robes of |Maii- 
tenco were on him, A.n. 089. Inc had succeeded to 
the crown, though King Cenred was still living, as we 
know from the famous collection of law’s w’hich he pub- 
lished ill the fifth year of his reign, which are stated in the 
introductory paragraph to have been enacted witli the 
advice of Cenred and other counsellors. These laws of 
Iiie, to quote the summary (»f Dr. Idngard, “regulated the 
administration of justice, fixed the legal compensation for 
crimes, checked the prevalence of hereditary feuds, placed 
the conquered Britons under the protection of the state, 
and exposed and punished the frauds which might be com- 
mitted in the transfer of merchandise and the cultivation 
of land.'* It is the oldest Wessex code wo have, and the 
oldest of all save the Kentish law’s of Ethelbert The 
adinitiistration of Ine was wise and vigorous, and he waged 
successful wars with several of his neighbour potentates. 
The closing years of his reign were, however, disturbed by 
several rebellions, which were not suppressed without a 
lengthened struggle and no little hlotidshcd. In 726 Inc 
in his turn resigned his crown and retired to Rome, where 
he died. 

INEQUALITY, in astronomy. For the sake of con- 
Tcnionce the average motion of a planet or satellite, sup- 
posed to bo made in a circle which has the average distance 


of the body from the sun or primaiy for its radios, is the 
first object of calculation when the place of the body at 
some future time is to be predicted. All the altorations 
which are rendered necessary by the unequal motion of 
the planet are called inequalities. If they are of such a 
nature as to become apparent only after a considerable 
lapse of time, they anj called secular inequalities. 

INBR^TIA, This word means something equivalent 
to the modern English sense of inactivity, and expresses 
that universal propwty of matter by which it does not 
change its state eitlS: of rest or motion unless acted upon 
by some external force. The former part of this principle 
was known io the ancients, but Galileo demonstrated that 
the latter was equally true and general. This property of 
matter has been called by Kepler vig imrtifB. It is this 
inertia of motion which throw’s us forward (or backward, 
according to which side of the carriage we are sitting) 
w’hcn a train suddenly stops, or which flings us down upon 
the platform if we carelessly step from a train still moving, 
the feet being checked by the platform while the head and 
body travel forwards by the inertia gained in the moving 
train. In the same manner a rider is thrown over llio 
neck of a horse which stops dead in full career. Use is 
taken of this jwoperty of matter in leaping, sliding, I'fcc., 
w’lien .a start or run is taken in order to acquire suHicicnt 
inertia of motion lo carry us forward as wo desire. This 
brings us to the greatest mechaiiicyil use of inertia — namely, 
the use of heavy fly-wheels to equalize the motion of machines. 
It is also inertia w'hich permits a ciird to he flicked from be- 
neath a coin, leaving the coin to fall into the glass below; 
or which accounts for a door which the slightest push will 
open being perforable by a rifle shot without stirring. In 
this latter ease time is not given for the inertia of the door 
to be overcome. That is why very rapid explosives (nitro- 
glytjerinc, & (\) cannf)t be used in fircanns; they hurst the 
piece before lin y have time to overcome the inertia of the 
projectile. 

INFALLIBILITY OF THE CHURCH. The 

Church of Rome (’luims to be infallible in her teaching as 
to faith and morals, assorting that she is ussistr'd by the 
Holy Spirit in understanding the extent and meaning of 
the revealed truth of God, so that she cannot propose any 
doctrine as true which is false, nor condemn any doctrine 
as evil whicli is in reality go»)d. Roman Catholics base 
this claim on scvenal pass.age8 of Scripture, but most espe- 
cially thos«! which oe-cur in Matt. xvi. 18 ; xxviii. 20 ; 
Luke xiv. 31, 32; and John xiv. 10. They also argue that 
it is .absolutely necessary for the church to be infallible, or 
otherwise there could be no safety as to the truth or false- 
hood of any new doctrine w’hich miglit be proposed. Catlio- 
lics have always agreed that the jwwer of infallibility rc^- 
sided in the ecdlectivo decisions of the bishops of the church, 
acting with the pope, when assembled as a general council; 
but for many ages differences of opinion existed as to whether 
the pope himself was infallible. As a private individual, it 
was adinitt<;d by all that the pope was liable to the failings 
and errors of other men ; but it was claimed fur him in his 
official capacity, that wlieiiever, fonnjvlly as pope, ho ad- 
dressed to the w’hole church instruction in matters of 
faith or morals he was preserved by the Holy Spirit from 
teaching error, and that this gift of inerrancy, bestowed for 
tbe good of the church upon the pope ns her supreme visible 
tcaelier, existed in him independently of the adhesion to his 
teachings of the bishops assembled in council. Some theo- 
logians, however, especially of the Fn*nch school, held that 
inerrancy in teaching did not reside in the pope alone, and 
that tlic assent of the bishops, cither assembled in council 
or ’dispersed throngbout the church, was needed to make the 
papal teaching infallible. To settle this point the (Ecu- 
menical Council of 1869-70 (the first for more than 800 
years) was assembled at Rome, and after a long discussion 
of the subject they agreed to the following propositions: — 
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1. If anj one shall sajr that tlie episcopal chair of the 
Roman Church is not the true and real infallible chair of 
Blessed Peter, or that it has not been divinely chosen by 
God as the most solid, indefectible, and incorruptible rock 
of the whole Christian Church, let him be anathema. 

2. If any one shall say that there exists in thu world 
luiother infallible chair of the truth of the ji^ospcl of. Christ 
our Lord, distinct and separate from the chair of Blessed 
Peter, let him be anathema. 

3. If any one shall deny that the ^yino magisterium of 
the chair of Blessed Peter is ncccsso^ to the tme way of 
eternal salvation for all men, whether unfaithful or faithful, 
whether laymen or bishops, lot him be anathema. 

4. If any one shall say that each Roman pontiff, Ic^jiti- 
mately elected, is not by divine rif^ht the successor of 
Blessed Peter, even in the gift of the infallibility of magU- 
leriitm^ and shall deny to any one of them the prerogative 
of iiifallihility for teaching the church the word of Cod 
pure from all corruption and error, let him be anatlicmm 

r>. If any one shall say that general councils unj estab- 
lished by God in the church as a power of feeding the 
divine Hock in the word of faith superior to the Roman 
pontiff, or equal to him, or necessary by divine institution, 
in order that the magiHterium of the Roman bishop should 
bo presented infallible, let liiin be anathema. 

The Greek Church claims infallibility for the decrees of 
the councils which she looks upon as ecumenical, and 
inerrancy, or actual exemption from error, for lier teaching 
up to the present time. The Protestant churches li.*ivu 
never admitted the doctrine of infallihility. 

IN'FANOTHBOF or INFANGENTHEOF, the 
right of criminal jurisdiction frequently granted in early 
English times to holders of large estates, along with other 
legal privileges, as sac^ poNver of tining ; soc, jurisdiction 
over a district; tol^ nuuked rights over tlie district; 
and team^ the right of search for presumably stolen goods. 
In such comparatively lawless times a strong nobleman 
was of great value with his private law-courts, in this 
way aiding to preserve the peace of the kingdom. 
Eventually, however, the later Norman kings found this 
a source of evil, \ve.ukeiiiiig the royal power, and it was 
gradually abandoned. It did not entirely disappear until 
the Wars of the Roses had reduced the great houses, and 
rendered it possible for Henry Vll. tinally to gather up 
all power and jurisdiction into the hands of the crown. 

INFANT, a person under th(^ age of twenty-one, lie 
has various privileges and disabilities. An infant cannot 
he sued, as a general rule, save under the protection and 
joining the name of his guardian, that is, his guardian 
ad UUm^ appointed by the court for the purpose of tho 
particular suit ; and on the other hand they may sue by 
their next friend. Tho exception to tliis rule is made by 
the County Courts Act, where an infant may sue for wages 
not exceeding £20 ; he may bind himself to pay for his 
necessary meat, drink, apparel, physic;, and such other 
iiccesKaries, and for his good teaching and instruction ; and 
hi determining what arc necessaries regard is had to the 
infant's degree or station in life. Ho is also liable for such 
necessaries as are supplied to his wife and family, but not 
for goods supplied to him while living unmarried under 
the roof of his parent. Infants lose nothing during their 
minority by non-claim or nc'glect of demanding their rights. 
They cannot make any conveyance or purchase that will 
bind them, nor enter into a binding contract, nor do any 
legal act, nor liold any public office of pecuniaiy trust, or 
.any office of a judicial kind ; but a contract entered into 
during infancy is voidable rather than void, because it may 
ho coufinned hy the infant when he becomes of age ; and 
again, ho may always act as the agent for another person, 
and^ may bind himself apprentice, and he may present, 
having an advowson, to tlie benefieu when it becomes void. 

In criminal cases a person of the age of fourteen ycar.s 


may be capitally punished for a capital offence, but under 
the age of seven he cannot. At fourteen ho may enter 
into a binding marriage, and a female may ijo so at twelve 
years of age, if they can obtain the consent of their parents 
or guardians. An infant is also answerable in an action 
bronglit against him for slander, battery, or trespass on 
land. 

In Scots law the word infant is used In its popular sense 
only. To describe persons in nonage tho Roman law terms 
“ pupil ” and “ minor ” are employed. Pupilloiaty in girls 
lasts till twelve years of age, in boys till fourteen. In both 
sexes minority ends at twenty-one. A pupil can neither 
sue nor be sued without his guardian, termed his “ tutor,” 
being a pai’ty to the action. A minor may sue or be sued 
in his own person if he has no guardians, styled in his ease 
“ cm*ators ; ” hut the coart will gcmerally appoint a curator 
ad litnn. In other respc'Cts the law of Scotland, notwith- 
standing the differences in tenuinology, is practically tho 
same ns that of England in fdl that regards the rights of 
persons in nonage. 

An infant in Roman law wjis a person in-fans^ not 
speaking or allowed to speak (Lat.yhr/, to speak). Sucdi 
not-speaking persons, or iiifaiitcK^ were cliildren up to 
seven years of ago, whether male or female. Then, still 
remaining irnpiibereA^ they were “speaking” children (qui 
fari inmuni) up to twidve if girls, fourteen if hoys. From 
these ages they remained minors up till twenty-five {ininor, 
less ; less, that is, than twenty-five years old), their legal 
title being adolcKcenteg, or youths, during this third stage 
of minority. Majority began at twenty-five, wlion tliu 
tiiinores became niujores, Jk)th youths and mnjors wenj 
accounted puberes or full-grown. These di^ti^clions 
w<*re made with reference to tho Roman law, whieli 
incapacitated the younger of these classes from certain 
legal aets. luqmbercs \v(;re always under the charge of a 
tutor (the father if he was living), who was their legal 
representative; and adokscentes^ or minors beyond the age 
of childhood, though emancipated from their tutor, wito 
yet subjected to a curator or guardian by the Lex IMae,- 
toria. Though capalde of legal action, he had to sue and 
bo sued through his guardian (usually his father) np till 
the age of twenty-live. Hence is derived our legal plea 
of infancy .against exorbitant charges or ln'avy expenses 
brought against youths’ estates. Our majority is, liowever, 
at twenty-one, the Roman’s was at twenty-five, 

INFAN^TA. INFAN'T£, tho titles of tho priiicess<‘s 
and princes of tho royal houses of Spain and rortngal. 
TJic latter is seldom used, as tho hoir-upparent to tins 
throne in Spain is styled J’rince of Asturias, and the heir- 
apparent in Portugal was styled Prince of Brazil tiil 
the separation of that country from Portugal hi 1822. 

ZNFAN'TICZDK. The practice of putting infants to 
death or exposing them has existed from the earliest ages. 
Tho exposure of infants was common to all the Grecian 
states, with the exception of Thebes; and among tho 
Romans prevailed from the time of Romulus to that of Valeu- 
tiniun I. We have ])roof of the existence of the practico 
of putting Infants to death among the Persians, Phomiciaus, 
Carthaginians, Peruvians, and ^lexicans. In China, 
throughout almost every part of the empire, a large jjro- 
portion of the female ])opu]ation are put to death as soon 
as they arc boni. One traveller, Mr. Abeel, states tliat 
in some provinces not one female infant out of threu is 
sufibred to live ; and that in others the difference between 
the male and female (xipulation is one to ten. Lord 
Macartney estimated the annual mortality in Pekin at 
20,000; while Gibbon, on the authority of Le Comte, 
limited it to 3000. Among tho Hindus, from the difficulty 
of providing marriage portions for their daughters, the 
custom, which had existed for 2000 years, prevailed to a 
very great extent, till the Marquis of Wellesley, when 
guvcriior-gencral of India, used every possible exertion to 
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put. a stop to it. His efforts, however, were only tempo- ' 
rarily successful, and female infanticide was shown by the 
census resulti^of 1872 to bo still extensively prevalent in 
many of the iribcs of the outlyiiifc districts. Since that 
time the very strict and careful efforts of the authorities 
have reduced the practice to extremely small limits. Dur- 
ing the middle ages it is stated by the Jesuit Caspar 
Vilela to have existed in Japan, but at the present day it 
has much decreased. Among the Mohammedans the prac- 
tice is not discountenanced, though greatly lessened by the 
habit of producing abortion^ Strabo tells us that it was 
unknown to the ancient Egyptians, and Tacitus says the 
same of the Germans. No truces of it huvi: as yet been 
discovered among .any of the early Rritish tribes. It has 
been found among the native septs of Brazil, in Otabeite, 
the South Sea and Sandwich Islands, to a fearful extent; 
also in Now Zealand, New South Wales, South Africa, and 
even in Hudson Bay Territory, Labrador, and Iceland. 

Ainong the ancient and heathen nations infanticide ap- 
pears as u ])raetici', not us ii crime. In the countries again 
where Cliristianity prevails, child-murder has ever been 
regarded with the deepest abhoiTcncc, and visited witli the 
extreme severity of the. law'. Among the Germanic nations 
of the middle ages the punishment of death was appended 
to the murder of a new-born child, and the siuiu* rule held 
good ill Lombardy and Saxony. In France a well-known 
Act of lleniy II., passed in 1656, punished with deatli, ns 
presumably guilty of the murder of her child, every woman 
convicted of concealment of pregnancy. This law prevailed 
till 1701, when this very unjust presumption was repealed; 
but the puiiisbmeiit of death still continued for the murder 
of the child. The statute of Henry II. vvas adopted in 
England by the 21 Jac. 1. c. 27, and by 6 Anne, c. 4, was 
e.xt<'ii(led to Ireland. Both of these were afterwards 
r(‘scinded, and the law is now fixed by 24 & 25 Viet. c. 
100. s. (iO. Thu allcrations which this Act made on the 
law limy be said to consist in this: that while the old law 
from an aecusation of concealment of birth could deduce 
a cli.'irgo of murder, the modern law can only deduce the 
charge of conceal men t of birth from an accu.sation of mur- 
der. Ill Scotland the law, after passing through variations 
.similar to that of England, may now, with certain technical 
diflereiices, be said to bo the same as in tlio sister country. 
The Ael 1600, c. 21, was in all respects identical with the 
21 .lac. L c. 27. The existing statute is 40 Geo. 111. c. 
14, by which coneealment of pregnancy is pimislmhle with 
ini]irisonment for a period not exceeding two years, while 
the putting to death of an infant child still remains murder 
at (‘onnnun law. A large proportion of the murders com- 
mitted in England falls under this head ; and much the 
same must be said of other modern nations. A recent 
traveller relates tiiat in the peuiteiitiiiry for women at 
Eraguc, of tlio 400 women confined there 130, or 32^ per 
cent., had been convicted of child-miirder. It is one of 
the most difficult questions of medical jurisprudence, from 
the ease with wdiicli infant life may be destroyed, to estab- 
lish tlie murder of a child lately born. The chief points 
for decision are — (1) wbctlicr the infant, the subject of 
inquiry, was horn dead or alive ; and (2) whether its death 
was the result of vioicneo or of natural causes. If the 
former, the offence is murder. There are institutions in 
this country, as well as in many other European countries, 
which have been founded with the view of restraining in- 
fanticide • and in consequence of the revolting disclosures 
made in some cases of “ baby farming,” the Infant Life 
Protection Act was passed in 1872, under which no one is 
allowed to receive for hire or reward more than one child, 
except in a house wliich has been duly registered, and is 
open to the inspection of the local authorities. 

IN'FANTRY is a name given to soldiers who serve 
on foot. Among the ancient nations of Europe the foot 
aoldiers constituted the chief strength of the armies. In 


the best days of the Grecian and Roman states battles were 
mainly won by the force and discipline of the phalanges and 
legions, and the number of the infantry In the field far 
exceeded that of the cavalry. The ancient Franks fought 
on foot; and, in this country, the greater part of the 
Anglo-Saxon forces consisted of infantry. But soon after 
the time of Charlemagne the institutions of chivalry began 
to be generally adopted in the kingdoms of Europe ; and 
by degrees Hie cavalry, which was composed of ])ersons 
possessing rank and property and completely armed, ac- 
quired the reputatioS of being the principal force in war; 
the foot soldiers, ill armed and disciplined, were held in 
comparatively small estimation. 

The infantry of this countiy, for some time after the 
Conquest, consisted of the yeomanry, vassals, and depend- 
ants of tht^ feudal tenants ; and occasionally foot soldiers 
were engaged by the kings, under indentures, to serve in 
the wars. Louis XL of Franco formed a standing army of 
10,000 French infantry, to which were joined COOO Swiss; 
and Bubs(*queiitly Charles VIIL added a largo body of 
Lansquenets, or (leniian infantry. The reputation of the 
native troops in Franco was then at a low ebb, but tbo 
Swiss soldiers were inured to discipline ; they were pro- 
tected by defensive armour and formed into deep battalions, 
in which state they were able to remlcr the shock of cavalry 
entirely unavailing 

The iSpaiiisli soldiery, probably from being almost con- 
stantly engjigi'd in warfart? with the Moors, had early 
acquired considerable reputation; and, subsequently, the 
gn‘at share which it bud in the wars carried on both in 
Italy and Flanders, its steady discipline, and the success 
which resulted from the association of musketeers with 
pikemon in the battalions, caused tbo infantry of Spain to 
be considered, during many years, as the best in Europe. 
To this state of cxcellcmai it vvas mainly brought by the 
labour and genius of Gonzalo do Cordova, styled the Great 
Captain. England, France, and Gennany soon adopted 
the improvements introduced by the Spaniards; and it 
may be added that the practice of keeping up standing 
armies composed of men trained in the art of war under 
a rigid system of discijiline. together with the universal 
adoption of tlio muskc.t, has now brought all the infantry 
of Euro[»e to nearly the same degree of perfection. 

In the United Kingdom great attention Las of late years 
been paid to the improvement of this arm of the service; 
and by the establislnneiit of schools of musketry at Hytlic, 
Fleetwood, and elsewhere, some clVorts have been made to 
instruct the infantry in Hie use of the weapons of precision 
with which they are anned. It is to bo regretted, how- 
I ever, that more attention is not ])aid to this all-inqiortaiit 
pai't of a soldicFs training, and that some of the improved 
methods of teaching known and practised on the Con- 
tinent should be neglected by the authorities. The social 
condition of the soldiers has also been ameliorated; their 
barracks and clothing improved ; and educational advan- 
tages arc now placecl within the reach of every private. 
The, superiority of this class of troops consists in their 
being able to act in positions where cavalry cannot move, 
and it is obvious that the latter must at all times have been 
ne.arly usedoss in the attaclc and defence of towns, Even- 
wheu cavalry was held in liigliest estimation, it was some- 
times found convenient for the, knights to dismount and act 
as infantry ; and as war has become a science, the principal 
strength of armies is found to lie in their infantry. 

Within the last few years mounted infantry liave played 
an important part in the wars conducted by England in 
Egypt, and have certainly bi!en of service. It is, however, 
open to question whether dismounted cavalry could not 
liavc performed the duties equally olliciently, and it would 
seem more reasonable that cavalry soldiers, who arc con- 
stantly connected with horses, should occasionally per- 
funn duties on foot than that infantry soldiers, who arc 
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unaccustomed to riding, should bo called upon occasionally 
to perform the duties of cavalry. 

INFXC'TZON is the contamination of the atmosphere 
or other inert substances by the deleterious or ofieusive 
qualities of malaria, the matter of contagion, effluvia from 
putrid animal or vegetable substances, &c. Some of these 
are at once recognized by the smell or by chemical analysis, 
but the presence of others is known only by the diseases 
which they produce. The same means, however, may bo 
applied for preventing the injurious eftccts of both classes. 

The most important and valuable method of disinfection 
is ventilation ; and, whatever others may he added to it, 
this should never be neglected. The reputation of chlorine, 
acids, lime, charcoal, &c., us disinfectants, depends on 
their property of decomposing the offensive gases whieh 
are so often mixed in the utmospliore with the niutier of 
infection, hut it is questionable whether they have any 
influence on the infectious particles themselves. However, 
as tlio emanations from putrid substances render the body 
peculiarly liable to the reception of infection, some of 
these means should bo employed where any offeiisivo smell 
is present, such as a solution of Phenoi. (carbolic acid), 
of permanganate of potash (Coiidy’s fluid), or free gas 
disengaged fivmi chlorinated lime (lilea<-liing powder) by 
the addition of water. 

INFXFT'MIENT, in the law of Scotland, is only 
another form of the English word eiifeoflinent, and properly 
speaking means the transference of the feudal right to any 
person succeeding another by descent, setllt^ment, or con- 
versance — in other words, the investiture. Originally this 
might have taken jdace in various ways, but latterly it 
was restricted to the delivciy of certain symbols appropriate 
to the special kind of property transferred, as earth and 
stone fur lauds, clap and happer for mills, &c. This was 
termed giving sasino, Aiifflivx liv(*ry of seisin, and the 
notarial instrument, which canu; to be the. only legal 
evidence of the fact of infeftment, was t(*nned “ instrument 
of sasiiie.” After the establishment of the registers instru- 
ments of sasiiie had to be recorded, priority of registration 
giving preference. In modern tim(‘.s it was seen that Die 
only benefit of the procedure by sasinc to complete the 
infeftment consisted in this registration. Accordingly, by 
8 & 9 Viet. c. 35, the old ceremonies were rendered un- 
necessary provided the instrument of sasinc wa.s duly 
registered, and by the 31 & 32 Viet. c. 101, this was still 
further simplified by authorizing the conveyance itself to 
be registered. As the law of Scotland I'ow stands it would 
be difficult to invent a more simple or more cOective mode 
of investiture. 

INFiaiZOB, in astroiiomy, is said of a conjunction of 
two planets when they are both on the same side of the 
son and in a direct line with it. (When they are on op- 
posite sides of the sun they are in superior conjunction.) 
it is said of a planet relatively to another planet when it 
is nearer the sun; thus with regard to the earth Venus 
and Mercury are inferior (all the rest are superior). 

INFSBIOB OOLITli is one of the subdivisions of 
the Lower or Bath Oolite, and is the lowest member of tlic 
Oolitic series. In the south of England it is essentially 
a marine formation, but thins away on proceeding north, 
and is subject to variations in lithological character and in 
thickness. It attains a maximum development of about 
266 feet in the vicinity of Cheltenham, and consists almost 
exclusively of yellow limestone, the oolitic structure being 
%vell developed. In Nortbamptonsliire beds of tins age are 
sandy and often contain beds of ironstone (Nortliampton 
iron sand), above which the scries contain estuarine shells 
(Cyrena) and terrestrial plant remains. Thin lignites, 
with tlicir underclays, occur in this scries. In Yorkshire 
these estuarine beds are thicker, with coals, shales, and 
aandstune; from these a considerable number of Febms 
(Pecopteris, Sphcnoptcris, Phlebopteris, and Tienioptcris), 


cycads (Otozamites, Zamites, Pterophyllum, Cycadites), 
and conifers (Araucarltes, Walchia, Taxites, &c.) have 
been obtained. The marine fauna is abaiidi|nt : Gryphiea, 
Lima, Pecten, Ostrea, and many similar represent the 
lamcllihraiichs; Bhynchonellaand Tcrebratula the brachio- 
pods ; Bclcmnites, Ammonites, and Nautili the copbalupods; 
gastero]>ods, sea-urchin.s, &.e., also have their numerous 
representatives. 

XNFBZlNAZi MACHINE is a term applied to an 
engine of wholesale destruction of an explosive nature, used 
not openly as iu the art of war, but by way of conspiracy and 
aMKossiuation. The famous infernal machines of Gianibclli 
used in the siege of Antwerp (1686) were barges of gtm- 
powdi‘r, built over with paving stones, &c., and timed to 
explode in the midst of the Spanish troops, which they 
did with alarming efleefs. An attempt to assassinate 
Napoleon when first consul by an infernal machine was 
made 29th December, 1800. Fioschi's gun-barrel imicbint! 
wan equally harmiess against Louis Philippe, 28th .July, 
1835. Napoleon 111. narrowly escaped assassination by 
infernal machines in the fonn of bombs 1 4tli January, 1 858, 
and tho Emperor Alexander II. of Kussia was killed by 
dynamite bombs on 13th March, 1881. From 1883 on- 
wards for a short time frequent attempts were made in 
Great Britain by infernal machines constructed with j)rt!- 
parations of nitro-glyccrinc, such as dynamite, &c., fired by 
percussion through clockwork properly timed, to create ])iib- 
lic alarm, probably the results of the extreme and lawless 
section of Iri.sh conspirators. 

INFINITE, INFINITY, INFINITESIBIAli CAL- 
CULUS. The word infinite means literally “w’illiout 
bounds,'* and when applied in an absolute sense to magni- 
tude means that its quantity is utterly unlimited, so that 
there is no conceivable and determinable magnitude hut 
what is less than the infinite magnitude. 

The notion of infinity is therefore at first purely nc'gativi;, 
but it docs not long remain so ; for we arc forced up(»n a 
definite notion of infinity by our consideration of time, 
space, and ninnher. AVe cannot, if we would, annihilate 
our conception of space, or confine it W’ithiii certain limits ; 
nor can wc suppose duration to have an cud. Even if we 
imagine our own annihilation, wc cannot rid ourselves of 
the idea of something else existing, with the permanent 
conception of unbounded space and time. If we try to 
conceive all sentient existence at an end, we know from 
reasoning that we ought to suppose also the annihilation of 
space and lime; but the constitution of our minds will not 
permit it, and as long as we exist to think, evc>ii about our 
own non-ex istence, the reality of simicc and time will pre- 
vent our conceiving their dcsti-uction. 

The other extreme in the scale of quantity is the perfect 
absence of all maguitude, expressed in the word “ nothing,’* 
or the technical term “ zero.** It is necessary to treat the 
two together in mathematical reasoning, since afl difficulties 
which belong to the one term belong equally to tbe other. 
We have also to consider the words “ infinitely small *’ as 
well as “ infinitely great.*’ 

There are three distinct methods of proceeding in regard 
to the employment of these terms in mathematical reasoning. 
First, wc have those who would use the words “ infinite ’* 
or “nothing” in their absolute sense, relying upon the 
reality of the conception which they have of the things 
signified by them. Secondly, there are others who would 
entirely banish tho use of the words, because in their 
absolute sense they do not represent assignable magnitudes. 
Thirdly, others admit the use of the words, (yarding them 
by definitions which point out the processes in the expres- 
sion of the results of which they may be employed. 

To tho first it is answered that the absolute use of oo 
and 0 (tbe mathematical symbols of infinite magnitude and 
absence of all magnitude) in tbe same manner as symbols 
of definite quantity, is extremely liable to lead to error ; 
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Trliich was never avoided hy the advocates of this system, 
except by abandoning their theory, and applying in practice 
the maxims <s;jluded to under the third of the praceditig 
heads. 

To the second of tlie three sects above mentioned it may 
readily be conceded that they have a right to refuse any 
branch of mathematical reasoning, so far as themselves only 
are concerned. Rnt the code of mathematical controversy 
contains no such axiom as that mathematics is the science 
of assignable magnitudes only,” by which to claim the 
submission of an opponent. The general rule is, that 
mathematical demonstration exists wherever there is logical 
deduction from universally obvious maxims with respect 
to magnitude. Nor does the word “ universally ” liero 
mean that such maxims must liavo been obvious to every 
individual of the human race. If so there would be no 
Midi thing as mathematical demonstration, fur tliere have 
been found instances in wliich persons have denied that the 
sum of all the parts makes up the whole. 

Wo pHKwed to enunciate the method followed by the 
third of the seeta meiitiuned. If we look at the manner 
in which we derive the notion of iniiiiity, we shall not 
find any one who iniaginos that he absolutely grasps infinite 
space, time, or number by one single and independent 
eoneeptiou of his mind. To space, sptus! may be added ; 
tg this again space may be added, and so on without limit, 
until tlie space thus accumulated is greater tlian any 
delinito space which was named at the uutwt of the 
process. From thence comes tlie notion (»f infinite; 
wc cannot imagine the greatest possible space, because 
any space, however great, being distinctly ivmceived, 
w'o can as distinctly conceive a gi'catcr. Oonseiptently 
the phrase “space is infinite,** whatever more it may 
imply, certainly may be allowed to stand for an abbre- 
viation of the preceding tw'o scnteiUH's. Atul in like 
manner, if we see a conclusion which we can nearly atlaiu 
by the uso of a large magnitude, more nearly by the use of 
a larger, and so on without limit, that is to say, u.s nearly 
ns you ph'ase if wc may use a magnitude as largo as wc 
please, but which is never absolutely attained by any mag- 
nitude howTVor great — then such condusiuu may be said, 
for alibrcviation, to be absolutely true wlieii the magnitude 
is infinite. It may a])pear to some as if tho conclusion, 
under the preceding circumstances, is really tnio when tlio 
magnitude is infinite ; tliis may or may not be tlie case, but 
the mathematical use of the w'ord infinite does not iXHjiiiro 
the question to be raised. The eonventioii under which 
that term is introdiieed denmiids that the preceding coii- 
<litions shall be fulfilled, and excludes the w'ord whenever 
they are not fiilfiilcd : tltose who think tlmt the fulfilment 
of tile conditions makes that which we call a convention a 
necessary consequence, meet on common ground witli 
those wlio would reject tho absolute notiuii of iiifiiiity. 
Tlio funner are allowed tlieir own w'ords and their own 
result, together witli their own method of arriving at it ; 
tho latter ant not requii'ed to use tlie word inliuite, except 
as an abbreviation : to tho mere collocation of the letters 
which compose that word they can hardly object, and tlie 
conditions of its introduction are precise and intelligible. 

Our explanation of tho term iniiijke will readily show the 
meaning of the assortioii, “Two infinitely great quanti- 
ties may have a finite isatio,” as follows: — When A and 
If arc great, their ratio may be nearly, say, that of 10 to 7 ; 
when they are still greater, they may bo still more nearly 
in that ratio, and so on ; and their increase may be so regu- 
lated that the greater they become the more nearly is their 
ratio that of 10 to 7 ; or as nearly as you please, if they 
may bo as great as we please. Similarly, two nothings 
may have a finite ratio. This means that A and B, both 
diminisbing together, may diminish in such a way that 
when both are small their ratio may be nearly, sny, that of 
3 to 8 ; when they are still smaller, they may be still more 
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nearly in that ratio, and so on : and their diminution may 
be so regulated that the smaller they become the more 
nearly is their ratio that of 6 to «S ; or as nearly as you 
please, if they may be as small as we please. 

But the idea of two nothings which have a finite ratio, 
however strictly defined in accordance witli tho preceding 
conditions, shocks even many of those who can grasp the 
method of using the word “ infinity.” The absolute nothing 
of subtraction has possession of the field, and it is not 
worth while to contest it fur the use of a word. The 
term “ infinitely small '* therefore supplies the place of 
“ nothing ’* whenever the latter is introduced under tho 
conditions correlative to the. conditions under which the use. 
of infinitely great is allowed. 

The Jnjituteginml Calculus ol L(>,ibnitz regards quantities 
for the pnrposeK of calculation of variables as made up of 
infinitely small parts, just as substances are made up of 
infinitely small atoms. So far as is iiece.ssary, its general 
nature is explained in the articles Dikfkrkntial Oal- 
ruLiia and Intiigkal Calculus, which ai*e its two great 
divisions. 

ZNFXJUmA'TION (Lat. infinmmare, to burn), a 
morbid process of tho body, the exact nature of which is 
hardly yet completely understood, but wliich forms one of 
the most important of the changes in the living body 
observed by physicians and surgeons. When any part of 
tho body is prctcniaturally liot, red, swollen, and painful, 
such a part is said to be inflamed or in a state of inflam- 
mation, and thuso charactorislics of redness, heat, pain, 
and Kwelliiig were pointed out by some of the earliest 
writers on medical science whose works are extant. Some 
more elaborate definitions have been given by model ii 
authors, one of the latest of whom describes inflammation 
as “ an assemblage of phenomena bold in relation with each 
other by tho circumstance that they are all effects of tlie 
same injurious agency, and that they all form parts of one 
process, of wliich the various stages follow each other in 
more or less orderly 8WTC.«ision.” 

When inflainin.ation is limited in its extent and duration 
by the injury wliich cau8c>d it, it is termed tdmple iiifiani- 
Illation ; but when a condition of tho body is iiifluced in 
which .similar inflammatious are sot up in other places in 
sympathy with the affected jiart, and there is general dis> 
tnrbance of the health, the intlammatioii may be tenned 
iiiffctive. 

liiflainrnation terminates most frequently by a gradual 
subsidence of the swelling, a diminution of the heat, pain, 
and redness, and an abatement of the attendant fever. 
Tho }iarts return to their natural size and colour, and no 
pus or matter is formed. This is known as termination 
by rMolutimi^ and this is the most favourable mode of 
termination. When the inflammation is continued until 
there is tlie formation of pus, tho swelling becomes more 
pnmiineiit and of a shining red colour ; a soft place appears 
ill tho centre, and if no artificial opening be made, the 
matter obtains exit through one or more orifices produced 
by the absorption of the walls of the cavity in which it is 
contained, and the inflammation is said to terminate by 
suppuration. Another loniiination is by necrosis, or the 
total death of the part aficctcd. In such cases there is a 
high degree of inflammation, the attendant pain is exceed- 
ingly severe, the bright red colour of the part clianges to 
purple or greenish- black, the pain then abates, and under 
favourable eircuinstancos the dead part, which is temed a 
sUmifh, separates from the living, and tho cavity is filled up 
by the restorative power of tho body. 

Though it is rightly tenned a morbid proeoBs, yet in- 
flaiiuiiation is frequently of a restorative character. By its 
means a union of divided parts of the muscular tissue is 
brought about, and many of the most Important of the 
operations of surgery depend for their sucoess upon tlie 
setting in of the process of adhesive inflammation. 

28 
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The trentment of inflaiximation consists in the removal | 
of all exciting causes, in giving the injured part as much ' 
rest as possible, and in attention to diet. Where an in- 
fiiimination is directly accessible, local blood-letting, the 
application of astringents, the nse of cold applications, or 
as the case may require, of moist heat in the form of poul- 
tices or fomentatiops, the covering the part to prevent 
access of the air, are the methods most generally adopted 
in dealing with it. In cases where it is not directly ac- 
cessible, there are numerous medicines W'hich act upon 
inilammation cither by lowcring^tho circulation generally, 
or by increasing particular secretions, such as mercurials, 
antimonials, purgatives, aconite, quinine, &c. Otlicr means 
arc found in the use of countcr'irritants and the practice 
of 1 Iyi>uopatiiv. 

INFLEXION, in grammar, is the term applied to 
those variations of the root-forms of words whereby 
we express inudiric.ation8 of their meaning or make clear 
their relation to oilier words in the sentence. As a general 
rule the older the language the more inflexional it is ; tlie 
more modem it is, the less inflexional. Thus reg^ being the 
cnide-form of the Latin for king, regs (or rex) at onco 
signifies, by a simple Inflexion, the nominative case, a king; 
while the nominative plural more kings than one, 

the genitives m/M, of a king, regum^ of kings, &c., are 
expn'ssed 4>y other simple variutions of the inflexion. 
Similarly omo being 1 love, amabo is 1 shall love ; amtm^ I 
may love; owat’cro, T shall have loved, and the like. In 
all these cases it will be observed that the English, a very 
iiiodeni language, is only able to express tliese iiiodificatious 
of noun and of verb by prepositions and by auxiliaries. 

In the article Aiixiliariks these handmaids to the now 
stubborn verb arc shown to be words having originally an 
independent sense of their own, which sense tends to get 
obscured and at last w»oni away by time. Thus may, can, 
willy &c., have now very little of tlie original meaning apart 
from some verb to which they serve os auxiliaries. Can 
you swim ? ” is translated into French by “ Savez-vuns 
linger,** and it is only thus that wo are reminded of the 
ancient identity of can with the German henmity and the 
English know, Earle (** Philology of English**) records 
the local preserv'atioii of should: fur instance, a man driv- 
ing stakes well home said to him, “ That *n *11 stand for 
twenty years if he ifhouldy' ineuniiig if it ought, or if it 
was required. 

But the same has also without doubt been the his- 
tory of inflexions. It does not require very inucli 
study to make it fully apparent that those inflexional 
forms once bad a definite iiieaiiing of their own, that in 
fact they were in prehistoric times themselves anxiiiarics ; 
though already as the languages emerge! from the jirimeval 
darkness they are found to have become welded on to the 
mot-forms which they inflect, sfi closely as at first appar- 
ently to defy disintegration. TJien these inflexions, nearly 
always in the form of case or tense endings, afTectiiig the 
last syllable or syllables of the word only, become rubbed 
away from the forms which they wear in the oldest tongues, 
and are worn down by the friction of ages till the ^*mo(iorii** 
t( iigues (which are really of course the most ancient of all) 
find them, in most words, absolutely worn away altogether, 
'fhon, having lost the formative inflexional element these 
languages replace it by the form-word, the auxiliary ele- 
ment. The conjecture tliat in future ages these auxiliaries 
in their turn will have become inflexions .or integral parts 
of the verb or noun is not altogether withont basis; us 
witness the French aimeraiy which is nothing but j*ai a 
aim&ty 1 have to love, or I sliall love, and the attempts of 
our forefathers to run words together in English. Shak- 
speai'c always uses I/e for I’ll (1 will), and, for rustic 
speech, as in “ King Lear,** iv. 6, chill for 1 will. Here w( 
see that / was still Ich f»>r common folk as late as King 
James* time; and earlier writers tried neli for ne wilt 


(thou wilt not), nnvestu for ne havest ihu (thou hast iiof% 
nabich for ne habbe ich (I have not). In the authorized 
version we always find shalhe for shall be^^n the original 
copies, as in Isaiali xl., Every valley shalbo exalted,” &c. 
But the usage iiev^er gained ground, and these isolated 
instances therefore soon dropped out. In fact, const rue - 
tivc methods continue till a language reaches the fulness 
and complexity of the ancient Sanskrit or of the ancient 
Greek ; hot the destructive processes have also existed all 
along, and directly a language becomfw linguistically per- 
fect, their work begins to tell, and they quickly wear it 
ilown. At the same time new constructive processes are 
perpetually coming into play to restore the lost power in a 
new fasiiion. We arc accustomed to think of inflexion as 
applicable to genders, cases, and tenses, and of the latter as 
relative to time. But our conception is too restricted. 
Many tongues use one ending for he writes^ another for sho 
writes ; others use a dual number (vre two, you two) as 
well as a plural, and might two a separate iininbcr for all 
the figures of the decimal system so far as the principle 
goes ; other tongues again nse one ending for loe writCy as 
meaning “ I and my friends write,” and anotlicr as mean- 
ing “ I and you write,” &c. But further, as to the purely , 
tinie-iutiexiuns of our verb, other languages which greatly 
leave the time- clement to be inferred from the context yet 
inflect their verbs far more than we do. They would nx- 
the same sound indiscriminately for “ I write,” “ 1 wrote/* 

I have written,” but at the same time they would use 
quite different suniids, all modifications of the rool-foriii 
“write” for “I write (continually)/’ “ I write (quickly),” 
or “ I write (violently, for ntvself, for another, to myself, 
to another, &c.),” or “ I (order to, cease to, pretend to, 
&c.) write.” 

Although we are ignorant of all these refinements in 
Englisli, and although we know only through classical 
sources of a “near future” ami a ‘‘remote future,” a 
“near past” and a “remote past,” &c., yet as w^e shall 
see presently, English has retain(!d tlie power of inflexion 
to a certain (very limited) extent. But there are other 
modern languages wliich have been far more conservative 
of their ancient powers. Italian, for instance, retains and 
has perhaps improved upon the old Latin faculty, akin to 
the qualification of the verb just named, of qualifying a 
noun by an inflexion instead of by an adjetdive. Tims instead 
of una casn grandty a large house, we should in Italian sim jdy 
inflect the word casa into casone. If this house was u 
favourite dwelling we should use the endearing inflexion 
casoncello. To give a very few further examples, casnevia 
is a large ill-contrived house, casamentOy a well-built roomy 
one, casalone^ a ruinous barrack, casoUtracciay a more shell, 
roofless and decayed; casile is a poor thatched cottage, and 
catipola a still humbler dwelling, while casella simply 
means a omall bouse, and casetta is even a pretty little 
house, casellina or caaettina answering to our cottage 
orttce; caaolta is a snug house, cosy rather than large; 
casino is a summer-house, and so on. These are not 
derivations of rasa, but are inflexions, equally used for 
otiier words. Donnay a woman, has donwmey a big woman, 
donnaccitty a virago, donnetta, a pretty little woman, ami so 
on, in exactly the same manner. We have our English 
brook/ef, our maniA;m, it is true, but this is a poor show 
as against the riches of Italian word-coinage. 

SuiKcient proof must now be given, short of detail un- 
snitablo to the limits of this work, of the assertion made 
above that inflexions are the worn-down remains of words. 
The nominative masculine singular in Latin ends in s, 
sometimes disguised, as in rex^reg^s; this a is the 
Aryan demonstrative sa, Old English se, modern English 
they so that reg meaning king, regs or rcaj is preeiscly “ the 
king” or “that king." The genitive s, uccasioiial in older 
languages, perpetual in English and in German (except 
feinininos), is shown by the ancient Sanskrit forms to be 
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the worn-down domonstrativo pronoun $ya^ tyaty this | 
or that, and so on with the rest, some more plainly, some 
ioBB plainly l^'accablo. In verbs wo may take for an ex- ' 
ample am (I am), which is the Sanskrit asnd; as being the 
root, m the first pcrHonal pronoun, as if one were to say, 
be-me. In the Hame way art is the Sanskrit rm, the a$ 
liaving become ar (Grimm's law) and the t being the second 
perBonal pronoun (fva or sva), as if one said, bc-thou. 
Js represents the Sanskrit asti^ but as has become ts, and 
the inflexion is altogether omitted, though in German it 
remains as ist (er ist^ he is). Our verb (om, art^ is') ought 
therefore in strict regularity to bo «-w, n-s, as-t (or a-t)^ 
and here we have at once the w*oll-knawn Latin terminations 
of the singular, as amaham^ amahas^ nmahnt, &c., where 
the m, a, t stand for the three pronouns I, thou, he. 
The verb to be has a furtlier inflexion. As well as owi, 
ifl, arc, we have Ac, originally indicative. Forty-three 
be' 8 were struck out of the Common Prayer-book as 
l)(‘iiig antiquated in IGfil, and we are substituted for 
them. Jie 1ms come in educated, thougli not in loeml 
speech, to he solely subjunctive (I am — if 1 be, &c.) 
'I’he same distinction has been more recently drawn be- 
tween was and were (1 was — if I were). Our be is 
the Liitiii yh*, our hare the Latin //wA- ; mid a glance is 
sufficient to show us that in Latin amabn (1 shall love) is 
f.mn-hahen (I Imve to love), exactly like amcra* in French ; 
and also that the Latin amavi (I lov(*d) is ama-fui (1 was 
to love), exactly like nimai (= aime ai) in French. Tliesc 
examples are sufficient to prove the point. The loss of 
inflexions is not all loss ; the gain of auxiliaries is not all 
gain. The dignity and massiveness of the ancient Komaii 
speech has gone ns a living existence, but we are able now 
to expn'ss ourselves with delicate nuances of meaning of 
which 1ml in was incapable, and which probably would have 
hren alien to the sternness of highest Hoinuii thought. 
Nothing available is so good as Latin for an epitaph, a 
motto, or a lightning flash of wit — a sentence is expressed 
ill a jiair of words which live in the memory for ever. It 
can he wdieii il likes “double-distilled" essence of 8pi*ecli. 
Gotnpare Beati muHfio corde with “ Blessed are the pure 
in lieurt." And again, since the connection of the words 
in the sentence is clear from the ample inflexions of Latin, 
we have almost absolute choice of position for the words 
themselves. We can throw the accent on whatever word 
we like with startling oratorical cllect, cither by bi'ginning 
our sentence with it or reserving it till tlie close. Opes 
irritameuta malorum remains “ w'ealth (is) a provoker of 
evils,” whether we use the words direct or in other orders, 
as Irritamenta malorum opes^ or Malorum in'iiamenia 
opes^ &c. Nay, more, while with us “ Peter killed the 
man ” has a moaning the direct opposite to “ The man 
killed Peter," in Imtin it is all one w'hcther we say Pdrus 
occidil hominenif or Hominem occidit Petrus. In tlie first 
position Peter, in the second the man, would be the prin- 
cipal object ef onr attention, hut in eacii Peter would he 
the slayer and the man the slain. No property so valuable 
could be given to the phrasoinaker as this. Brevity is 
proverbially tlic soul of wit, and Jiere we have brevity and 
accuracy combined. On the other hand, we arc doomed 
by our dependence on auxiliaries to long-winded and cum- 
brous sentciici's, if we endeavour to copy the Elizabethans 
and pack all the meaning info a sentence which it will 
properly cany; or if we follow the modem scliool and aim 
at terseness of style, wc find on examination that onr 
sentences are in fact only parts of sentences. What is 
more common than to find a writer beginning a sentonee 
with and or with An/, and thus unfairly taking fresh breatli 
in the middle of a phrase? Yet the close accuracy which 
our fetters of order and our troops of auxiliaries enable us 
to attain is a possession of great price. And if the posi- 
tion in this article be admitted, ns must surely be readily 
the case, then the difierciice between iiitlexiuns and auxili- 


aries resolves itself very largely into a question of tho 
order of words in a sentence, for the inflexions are here 
asserted to bo tho worn-down remains of auxiliary words 
tacked on at the end of roots (not even worn down, but 
fresh and untouched, in the case of the French -ax in 
aimeraif &c.), wliilu auxiliaries in modern use keep their 
form intact, are placed generally before the words which 
they qualify, and if they sutler alteration it is as a loss of 
independent meaning ratlier tlian of independent existence. 
Also, by thus putting the varieties of change in front of 
the root-word we colour and prepare the mind for tho idea 
sought to be conveyed ; whereas by the use of inflexions 
wc arc condemned to convey the idea first by the root, and 
afterwards to modify it by the inflexion. 

One of the great advantages of the study of Old English 
(misnamed Anglo-Saxon, our forefathers themselves calling 
it Englisc)^ is that it reveals tho passage from inficcted to 
auxiliary-aided speech. Tho inflexions are still there, but 
the prepositions, auxiliary verbs, &c., are there too. lu 
the older poetry tho inflexional oleinent pnsvails, in the 
later poetry the auxiliary. Tliis last stage is still well seen, 
among modern langnages, in the modern German. It is 
customary to say that the language of the Bible is in 
structure the speech of to-day, granting certain changes of 
coiiiiotation in woi ds, &c. But wo can, on the otlier hand, 
trace a large growth of auxiliary forms if wo look closely, 
'laking two cxan>j)lc8 at random, could wo now say without 
affi'ctaiion, “ For if thou Icndest him" (meaning /o Axm) 
“ count it but lost ? ” (Kcclesiasticus viii. 12.) Or should we 
not say to him instead of him in the sentence, “ And sent 
him them to Jezreel? ” (2 Kings x. 7). 

Inflexions retriain in English in yearly lessening num- 
bers in many parts of 8p< ech. In Adverbs wc liavo lost a 
very fine use of the genitive of nouns os a means of forma- 
tion of adverbs, which exists now in a few words, such as 
mornings and evenings^ longways^ sideways, northwards, 
eastwards, upwards, homewards, &c., hut which is frequent 
even in Chaucer. Tho favemrite adverbial inflexion is tho 
-/// added to adjectives, wdiicli represents the -c of the Old 
English accusative neuter added on to the frequent adjec- 
tival form in -/ic (-/xe was the adjectival, -/ice the adver- 
bial form, though our -/y does duty for both, as in comely, 
ungodly, &c.) Compare tho l^tin neuter-form adverbs 
multum, tunium, &c. But other inflexional forms still 
exist though they are rare, ns the am of seldom, whilom, 
&e.. w'hich represents the Old English dative in -um. 

In Adjectii'es wc have retained only the inflexion of tho 
comparative and superlative in -cr (which represents an 
older -&r) and -est, and oven here we use the auxiliaries 
wore and most very frequently for comparing short w'ords, 
and practically iilw'ays for comparing longer w'oids. “ A 
beaiitifuller wonmn” sounds pedantic to our oars, more's 
the pity. A few remains of a very ancient Aryan com- 
parison in ~ma still existed in Old English, but the all- 
conquering more and most have twisted them into like- 
nesses of themselvoB in our modern tongue ; of such are 
hindmost, foremost, &c., properly hindema, forema. Wo 
still construct adjectives out of the genitive of nouns in 
one of onr few modes of word-coining left to tin; we saj^ 
“a day’s ride, a life’s romance, *' or with tShakspeare (in 
“ Measure for Measure”) 

It is excellent 

To Imve R giant’s Htrciigtli ; but it is tymnnous 

To use it like a giant.” 

In Pronouns wo have the distinction between the nomi- 
native and all other cases shown in the pronouns of the 
first and second person. I, mo ; wo, us (four quite dis- 
tinct words); thou, thee; you, ye; hut ye has now prac- 
tically disappeared, and ‘‘ thou and thee and a stationary 
hat” arc, us Thomas Carlyle said, the quaint old-world 
popular (hut inadequate) symbols of tho Society of Frienda. 
But our pronoun of the third person is very , important. 



INFLEXION, 


43C 


INFLUENZ^V. 


Except in local speech (as in Hampshire, \vhere “ every- 
thing is he save a tom-cat ”) and in the affection of sailors 
and engine-drivers for their ships and engines, which leads 
them to style them sweetheart-fashion, in the language 
of poets and in a few such cases, gender has disappeared as 
(xnnpletely from English as it has from the modern Persian. 
Turks and Finns also distinguish not between /«e, s4e, and 

but they probably, unlike the Persians, never enjoyed 
that power. English presents an aspect midway between 
these; it pi-eserves the expression of gender in one sole 
instance, the familiar he^ Me, it ; him<, it, thongh the 
plural of these, Mey, them, has, like the other pronouns, but 
one form for all genders in each of the two case-forms to 
which English pronouns are limited. Him, which serves us 
for both dative and accusative, is truly dative in form ; the 
true Old English accusative hin (or fully, hine} is only 
found in dialects such as the Dcvonsliire, “I drow’d eu 
down ” (I threw him down). Whom and whose arc the 
only other inflected pronouns in English. 

In Nouns all we have loft by way of inflexion is the of 
the genitive and the s of the plural nuiiiber, except one or 
two plurals in en, as oxen, brethren, and a few made by 
vowel changes, such as foot, feet ; man, men, i^’.c. There 
were three numbers in personal pronouns in Old English, 
which retained the dual or plural-of-two, common to the 
whole of Sanskrit and Greek words; but in other Old 
English nouns there were only.the two numbers, singular 
and plural. The plural ended in -o.t, -««, -n, -a, -o ; 
after the Norman Conquest these w'erc reduced to -cs and 
-en, and so fell to our s or es. There were six cases in 
Old English (nominative, vocative, accusative, genitive, 
dative, and instrumental), but what are these against the 
Sanskrit seven for each number, or the Scythian tiftecn or 
twenty? In some of the Old English declensions the 
genitive singular inascnline and neuter (but not feminine) 
ended in ea, wlience our present genitive ’a. It was not 
till the thirteenth century that ’a became the genitive of 
feminine iioinis, and even to this day while we speak of 
Litrd's day we yet speak of J^ady day. The apostrophe 
served to distinguish the genitive from the plural a ; but 
tlie Stuart grainmatists took it, rather absurdly, for a con- 
traction of his ; and we find an attempt made, us in the 
ISible, to perpetuate this, and even to correct the feminine 
form ill accordance with it, sucii as Sarai her name is 
clianged,” in the heading of Geii. xvii. 

Hut the Verb is our gi'eat stronghold of inflexions ; and 
this is most natural, for os tiic chief movable cdcmciit 
of speech 'it is probably the iirst to he iiitlectud, and tiie 
habit becomes so firmly ingrained (hat verbal forms remain 
when all others have lung perished. Hut after all it is 
little enough we liave to boast of even in our verbs in the 
way of inflexions. The English verb bus suflered more 
than the verb of any other language by the ravages of time. 
We have two foima of the past tense, niio (tlie weak form) 
adding ~ed or -</ to the root, tlie other (the strong form) 
altering tlic vowel of the root. The strong form is believed 
to be a relic of reduplication ; did, past of do, is certainly 
like the Latin dedi, the Greek tetupha, &c. ; but we have 
hardly any otlier examples so clear. In heXin Jed is made 
by those fado, fajaci or fefid, feci ; and doubtless 
the same process occurred in KiigliHli, but our words are so 
worn that the duplicated letters had disappeared before the 
writing of our earliest record. Take an example of a strong 
verb and a weak one, and enumerate all the inflexions the 
word undergoes, and how many ane tliey ? Take write and 
foUl^ for instance. The first gives us write, write*, wrote, 
written, writing ; the second, fold, folds, folded, folding, 
and that is all. It is true that in poetry and In local 
speech we can yet funiisli forth one or two more forms— 
wfitest, writetk,, wrotest, and so also foldeei, foldeth, 
folded^ With these four (or in the case of strong verbs 
five) forms we have to express every inflexion of the verb, 


and as it is impossible to do this we are therefore quite 
dependent upon auxiliaries to eke out tho scauty materials. 

INFLEXION, in optics and acoustics, Ilorrespouds to 
diflractioii; that is, the property of light or sound to tuin 
from its direct course when it passes near the edge of an 
opaque body. See Diffraction. 

INFLEXION, POINT OF, in geometry, is the point 
of contact of a stationary tangent — namely, the point at 
which the curve passes from one to the other side of its 
tangent, and towards which it always tunis its concavity. 
It is sometimes called a point of contrary flexure. 

INFLOREB'CENCE. The buds in certain parts of a 
flowering plant at stated seasons bring forth leaves whieli 
are changed from tlie foliage type into structures fitted for 
the production of seed. These flower-buds unfold into a 
system of branches, each arising from the axil of a small 
leaf, the bract. The single flower, or system of flowers, 
arising from one point is culled the inlloresccncc. 'J'lie 
shnjdest form is known as a scape (Plate 1nflorkscf.nc’K, 
fig. 1), where the tlowcr-stalk rises from the ground uiid is 
destitute of leaves. Anotlier simple form is wlicn single 
flowers are axillary, as in fig. 2. 

The different forms of inflorescence may bo arranged 
under two heads, centripetal or iiidefluite, in which the 
flowers open from base to apex or from circumference to 
centre, and centrifugal or definite, in wliich the termiiufl 
bud forms :i flower or does nut develop, so that the flowers 
open from tho a})cx to the base or from the centre to the 
circumference. Of centripetal inflorescences, the spike 
(fig. 8) has the flowers sessile on the main stalk. A 
sj)ikelct is a small spike in tho inflorescence of grasses ami 
sedges (tig. 7). A catkin is a hanging spike of usually 
unisexual flowers (fig. d), os in birch, oak, willow. 'I'iio 
spadix (fig. 5) is thick and fleshy, as in the Arum, and is 
sometimes branched, as in palms. The raceme (fig. 
differs from tho spike in having the flowers all stalked. 
The panicle (fig. 7) is a compound raceme. The corymli 
has the pedtcels arising from different points, as in the 
panicle, but the lower stalks are longer than tliose above, 
so that the flowers arc almost level. Tho umbel (fig. H) 
has pedicels springing from the same point. The head (>r 
capitulum (fig. fl) has a niimher of flowers sessile on an 
expanded surface, os in tho dandelion, teazle. The 
cupitula of the orders Com|K)sitiB and 1)i{maceic are sur- 
rounded by overlapping bracts, forming the involucu*. 
Clover (fig. 10) has a capitulum without an involucre. 

Cyme is a gcuenil name for centrifugal inflorescences. 
Adjective terms derived from indefluito forms arc often 
applied ; thus there arc spiked, iuccmoHC*, corymbose (fig. 
11), panicled, and umbellate cymes. A tliyrse (fig. 12) is 
a dense panicled eyine, as in lilac. A verticillastor (fig. 18) 
is compound of two dense axillary cymes, as in dead-nettle 
and other labiates. 

ZNFLUEN'ZA (i.e. owing to the influence of the stars) 
is the name given by the Italians to an epidemic catarrh 
which has spread more extensively than any other (q>i- 
demic; and this universality of its attacks, together with 
the greater severity of its symptoms, principally distin- 
guishes it from common catarrh. It attacks all ages aiui 
conditions of life, but it seldom proves fatal except to the 
aged or to tliose previously suffering from or having a ten- 
dency to pulmonary disease. Notwithstanding the great 
frequency of this epidemic it is remarkable how litth? 
variety there has been in its symptoms, and the records of 
cases which occurred in 1610 nearly resemble those which 
have been observed during its latest visitations. Another 
epidemic occurred in 1657, and spread not only over Europe, 
but also over tho whole of the northern hemisphere. Be- 
ginning ill Asia, it extended westward over the European 
continent, and reached America, where it terminated. Num- 
erous outbreaks have since occurred at widely dHVereut 
intervals. Its progress is not checked by oceans or rivers. 
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and it attacks the sailor on the sea as well as the dweller 
on the land. It has frequently visited London with great 
severity, lif September, 1729, it carried off 1000 persons 
weekly, and in 1S47 the mortality arising from it was nearly 
as terrible. Its causes are still obscure, though there can 
be no doubt that its increase and diminution are closely 
connected with atmospherio changes, but their nature is 
quite unknown. The disease has prevailed in tlie same 
locality in all seasons and in almost every variety of weather, 
and it is met with in llie dry, warm air of Upper Egypt, 
in the moist air of sea-coasts as well as on the sea itself in 
ships out in mid-ocean, it has been suggested that it re- 
sults from the existence in the air of some noxious and 
irritant vap<iur, though in a very minute quantity, but 
there is no foundation for the theory which connects it 
with volcanic action. Another hypothesis is that iniiuenza 
is caused by an excessive accumulation of electricity in the 
animal economy, or hy a peculiar electrical condition of 
the atmosphere; while the latest theory on the subject 
finds tlie cause in the presence in the atmos])herc of an 
excessive quantity of ozone. The disease has ularays 
travelled from east to west, and true influenza never occurs 
as a sporadic disease. 

There does not seem to be any method by wliich an 
attack of influenza cun he prevented during the prevalence 
of an epidemic, for although unfavourable hygienic con- 
ditions, such as defective drainage, impure air, overcrowd- 
ing, und insntticlcut clothing and food, add to the severity 
and fatality of the disease, ))ersoTis who are irmst favourably 
c'.irciimstanced are readily attacked. The symptoms by 
which the onset of this disease are generally marked are 
slight chilis and biiivcring, succeeded hy flushes of heat 
ami dryness of the skin. These are followed by headache, 
a copious disclinrgo from the nostrils, hoarseness, sore 
throat, and enugh. There is great debility from the out- 
set, and usually much d4*prossion ‘d spirits; tlie digestive 
organs are disturbed, and pains are felt in the back, limbs, 
and other parts of the body. The treatment of this disease 
I'ojisists ill assisting tlie action of the skin by means of u 
footbafii and some simple diaphoretic, tlie administration 
of a mild aperient to relieve the bowels, und the application 
of sinapisms to the chest. There is generally a complete 
loss of appetite, but such liquid food as can be taken 
should he freely given, and after llic severe symptoms 
have subsided the consequent debility requires the use of 
tonic medicines und a liberal nourishing diet. Influenza, 
wdien it is uncomplicated witli any other chest disease, is 
nut a very fatal complaint, uiid its ordinary duration is only 
a few days; but the attendant weakness often lasts for a 
long time, and there is also a tendency to relapse. The 
great mortality that has attended the epidemics lias arisen 
from the immense numbers attacked, and from the fact 
that influenza increases very greatly the danger caused by 
ordinary aflectious of the chest. 

IN FORMA PAUPERIS. Sec Foiima PAurKius. 

XNFORMA'TION. a complaint exliibited before the 
Queen's Bench division, in law, against a iierson for some 
iiiisdemeanour. It diflers from an Inijkjtmknt princi- 
pally in this, that an indictment is an accusation found by 
the oath of a grand jury, whereas an in formation is simply 
tlie allegation of the person who exhibits it. Informations 
are of two sorts ; those which are pai'tly at tlie suit of the 
king and partly at that of a subject ; and, secondly, such 
us are in the name of the king only. Informations which 
are partly at the suit of the king and partly at that of a 
subject, are generally exhibited U]>ori penal statutes, which 
impose a penalty on the oflendcr, if he is convicted, one 
part of which is fur the king and the other part fur the 
informer. 

Infurtnations exhibited in the name of the king alone 
are either filed ex-ojficio by the king’s attorney-general at 
his own discretion, when they are called ex-officio informa- 


tions, or they are exhibited in the name of the king by 
some private person or informer. Ex-officio informations 
are filed in the case of groat misdemeanours which disturb 
the king's government or interfere with the discharge of 
his kingly office. 

Fomierly, when it was necessary for the Court of 
Chancery to interfere with the regulation or management 
of any charity, the attorney-general ns infonnaiit, on the 
relation of some person (who was called the relator), filed 
an information in the Court of Chancery for the purjioHO 
of bringing the case before the court. For tins procedure 
an action in tlie High Court is substituted by the 5udica- 
turo Act. 

XNFOR'BIBR. in English law, is a person who lays an 
information or prosecutes any person for some offence 
against the law or u penal statute. Such a person is 
generally called a common informer, because he is supposed 
to make a business of laying informations for the purpose 
of ohlaiuing bis share of the penalty. Persons areinducA^d 
to take the trouble of discovering oflenccs, for wliich a 
pecuniary penalty is inflicted on the offender, hy the 
promise of the reward ; and if the penalty is imposed for 
the public interest, ho who makes the oflendcr known 
do<*8 the public a service. Of late years, since the estab- 
lishment of the police force, the common informer's vocation 
has almost fallen into desuetude. 

In Scotland an informer has the same meaning, but it 
also denotes the party who sets tlie lord advocate in motion 
in criminal prosecutions, and he is liable to action at law 
In ease of a iiialicious prosecution. 

XNFU'SIONS arc solutions of some of the principles of 
vegetables, generally in water, but occasionally in other 
vehicles. When water is emjiloyed, it may eitlier be hot 
or cold. It is customary to use warm w'ater, but in many 
inslanees cold is preferable. Sometimes olitohol is added, 
after straining, to assist in keeping tlio infusion or to 
increase its ])ow'crs. Hard w'ater should, if possible, bo 
avoided in the preparation of infusions. 

INFUSORIA is a class of the Pln»TOZOA, the lowest 
Bubkingdoin of the animal kingdom. Tlie term Infusoria 
is now much restricted in meaning. Wlien first used it 
was applied to all the minute forms of living things or 
animalcules wliich ivere discovered by tlie aid of the niici'o- 
scope to exist in ineoiieeivahle abundance in ponds, rivers, 
and seas, and indeed in every drop of water containing 
Rniinul or vegetable substances. The first explorer in the 
new world which the microscopo had created was Van 
l^'cuwcuhuck, w'ho published the result of his studies iu 
the r?iiioifophical 'J'ransactitmH of ike. Ent/al Sncielf/ in 
16(17. He was followed by Baker (1742) and MUller 
(1773). Ehrenherg (1836) inaugurated a new era in the 
know'ledge of the lowest forms of life. He included under 
the name Infusoria minute animals, such as the wheel- 
aiiiiiialcules (Hotifkua) of high organization, us well as 
the shiijile unicellular animals, and also inimerous uni- 
cellular plants, such as Bai^tkiha. Tlic labours of sub- 
sequent observers, such as i>i\jardin, Voii Siebold, Stein, 
Clapur6de, Lnchmaini, Haeckel, Engelnmnn, Bfitsebli, and 
Suville Kent, have led to the breaking up of KlireiilM»rg’8 
heterogeneous class Infusoria; hy many the term is alto- 
gether given up as more or less meaningless at the present 
day. It is, how'i'ver, convenient to retain the name In- 
fusoria fvir Protozoa, whose body consists of a single 
nucleated cell having its proto]ilasm denser on its surface, 
and possessing norinally a distinct mouth fur the ingestion 
of solid food, and also special organs of locomotion and 
prehension. 

To get an idea of the characteristics of the Infusoria it 
will bo well to study somewhat closely one of the more 
typical forms. The Slipper Animalcule ^Paramecium 
aurelia\ common in stagnant ponds, is a convenient 
example. The slipper animalcule is one of tlio largest 
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of tlie giouji, measuring from to ijn of an inch in 
length. The body, nnlike such Protozoa as Amceba, 
maintains a definite shape ; it has some resemblance to a 
slipper in shape, being fiat, longer than it is broad, and 
blunt at one end and sharp at tlie other. The body con- 
sists of a single cell of protoplasm, but is more complex 
tlian that of the ama'ha, ns the body-subslance is divisible 
into two distinct layers. The protoplasm in the eentre of 
tho body is soft, semiflaid, and granular; this medullary 
substance passes near the surface of tho body into a dense 
tirin substance, only slightly granular, fonniug the cortical 
layer. • The cortical layer, which is thicker at the anterior 
end, is bounded by a delicate skin or cuticle. Tho whole 
body is thickly clothed with vibratile processes of proto- 
]ilasm, called cilia, tho lashing of which drives the 
animal through the water with great rapidity. About 
the middle of the body there is a hole in the cortical layer, 
leading by a narrow tube (pharynx) into the medullary 
substance ; this is the moutli. The cilia, in addition to 
their locomotive function, beat into the mouth currents of 
water in which are niiimte particles of vegctjible suhstaiice, 
&c. The w’ate.r and its contents are swept down the 
pharynx till they meet the soft naked protoplasm foiining 
the medullary substance; into this the particles of food 
sink, each carrying in, surrounding it, a drop of water, 
forming a food -vacuole. Within these food-vacuoles the 
jirocess of digestion goes on. There is a (;ertaiii circulation 
uf these food -vacuoles round the body within the medullary 
hiibstanco, the nutritive matter and the water being gradu- 
ally absorbed by the surrounding protoplasm, till, when the 
region of the pharynx is again reached, only indigestible 
matter remains, which falls into the pharynx, and from 
thence is swept into the water. These food-vacuoles arc 
tho “stomachs” of Khrenbcrg, the observation of which led 
him to form a group (1‘olygastriea) of his order Infusoria. 
The nucleus is a large oval body; close to it is a small 
body, the paranucleus! In tlie cortical layer near either 
end of the body are two clear spots, which gradually expand 
and then suddenly disappear, reappearing again in the 
same place and again exjianding ; tliese are the cc>ntra(!lile 
vacuoles. They have commonly a star-like appearance, 
but become spherical before bursting. The eontraotile 
vacuole, having attained a certain size, reaches tho surface 
of the body and bursts, discharging the water it contained. 
It perforins the office of a kiilney, washing out of the 
jirotoplasm tho waste nitrogenous matters. Tho cortic-al 
layer also contains a number of small rod like liodies 
(trichocysts), which, like tho thread-cells of ll;dra, shoot 
out a thread on irritation. 

Tlie normal method of reproduction in Parameeinm (as 
in most Infusoria) is division. A peculiar method, known 
as rejuvenescence, occurs in this genus, ami very generally 
in the order to which it belongs. Two slipper animalcules 
come together and fuse. Tlie nucleus and jiaranueletis of 
each individual break up, and their protoplasm probably 
becomes tborouglily mixed. After a time the two indi- 
viduals separate, each assuming its old shape. From the 
observations wliich have been made it is probable that the 
new nuclei are formed afresh by the protoplasm, the frag- 
ments of the old nuclei forming the new parannclei, and tlic 
fragments of the old paranuclei being c^ast out during tlie 
process of conjugation. Occasionally when two individuals 
have fused, a spherical shell or cyst is formed round them; 
after a time tlie cyst bursts, giving exit to a number of 
minute spores, each of which grow into the parent form. 

The class Infusoria may bo divided into five orders, 
based upon the character of the organs of locomotion — 
Tcntaculifera, Ciliata, Cilio-flagellata, Flagellata, and Pro- 
boscldifora. 

The Ciliata form the most numerous and important 
order. The body is more or less provided with vibratile 
cilia. The order Ciliata is divided into five suborders, 


dependent upon the position of tho cilia. In the first sub- 
order, Holotricha, tho cilia are uniformly distributed over 
tho body, and trichocysts are usually present To this 
suborder belongs Paramecium, whose life-history is detailed 
above. Tracheliua c «mwi (Plate, fig. 1), a large form, has 
its medulhiTy substance curiously vacuolated, like the pro- 
toplasm of a young vegetable cell. In some genera, as 
Kiiclielys (fig. 2), Leueopbrys (fig. 8), and Coleps (fig. 6), 
the cilia surrounding the mouth are longer than those on 
the rest of the body. Some forms are flask-slinped, with 
a long neck, at the end of which is the mouth ; an example 
is shown in fig. 4. Ka^ida eleyans (fig. ti) is closely 
allied to Parainee-iuin. Ophryoglena (fig. 7), common in 
stagnant water, is an example of a section of this suborder 
bavitig a vibratile flap or membrane within the mouth. 
Oyclidinm (tig. 8) Ls an allied form. Some of this sub- 
order are parasitii;, and have lost the. month and contractile 
vacuoles. Optilina rnnarum is found in the intestinal 
canal of frogs and toads. It is ovate in shape. The 
nncleu.s is brokm up into very numerous fragments dis- 
persed through the body. In the spring Opnliua divide.s 
so fast that gi'owth cannot keep up with reproduction, and 
each Opaliim thus formed by division consists of a single 
nucleus surrounded by a small quantity of protoplasm. 
Kach particle encysts ; in this state they arc passed out 
when the frog lays its eggs, and .are swidlowed by tlic 
tadpoles when hatched. Some curious forms ('rriehino- 
morpha), parasitic in tho intestini's of the termites or 
white ants, are also placed in this suborder. 

The suborder Ileterotricha has, in addition to the short 
cilia on the general surface, large cilia developed round the 
mouth in a spiral or circular hand. The Trum])(!t Animal- 
cules (Steiitor, fig. 9) hedong to this group. They are 
usually fixed to some solid substance, hut can detaeh 
themselves and swim freely. The body is trumpet-shaped, 
the cilia forming a ring round the broad end and turning 
in spirally to the mouth. The nucleus is long and canal - 
like. Some of the speeies contain chlorophyll granule.s. 
In Tiiitiimiis (fig. 10) the cuticle forms a shield or lorica. 
Some parasites are also found in this group, llalantidium, 
found in the human intestine, possesses a mouth ; Nycto- 
therus, found in the intestine of the black beetle, has not 
only a mouth, but an anus, a special exit for the undigested 
matter. 

The suborder Ily pot richa (figs. 11-15) has tlie cilia con- 
fined to the ventral surface. 'J'ho eiliu are peculiarly 
modified into strong muscular processes. The menibiMs 
of this group iiie free sw'iminers, but also make use of 
their cilia in w'alking on stalks of ])lunts. Cklamydodon 
mnemosyne (fig. 12) lives in salt water; it has a kidney- 
shaped body witli many contractile vacuoles. Euplutcx 
rhnTon (fig. 15) has a hard cuticle, and tlie cilia collected 
more or less at either end of the ventral surface. 

The Buhordci* Peritrieha contains many beautiful forms, 
some fixed and forming branched Iree-likc colonies. Tho 
cilia arc confined to one or two bands, one surrounding the 
mouth sometimes being disposed spirally. This suborder 
contains tlio well-known genus Vortie^lla (boll-animalcule, 
fig. Iti), which is fixed during the gi'oater part of its 
Hfo by means of a long stalk wbieh is a prolongation of 
tlie cuticle. Epistylis and Coi'cliesium are very like Vor- 
ticella in appearance; they form most beautiful treo-liko 
colonies, springing from a common stern. Vaginicola (fig. 
17) has the cuticle of the posterior end of tho body con- 
verted into a silicious sheath (lorica), into which the animal 
can be retracted. 

Tho suborder Galycata has boon establislipd for a single 
genus, TorquatelJa, a marine form, in which the cilia aro 
replaced by a vibratile collar. 

Tho order Tcntaculifera contains forms which aro per- 
manently fixed when adult, and have no cilia. The body 
is provided with a number of retractile tentocle-like tubea, 
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ejicli having at tlie extremity a disc-Blmped mouth, whicli 
nets as a sucker. If an animalcule, awliiiming by, chances 
to tonch onel^)f these tubes it is seized, the tube contracts, 
and the nutrient matter of the victim is sucked out and 
passes down into the body. The typical genus is Acineta, 
iw which the body is triangular and contained in a cup-like | 
slieath. I'lie nucleus is very largo and often branched. | 
Reproduction is eHected in this order by division or gem- i 
mat ion. The young are free-swimming and resemble the 
ililiata. 

'I'he Cilio-fliigellata are mostly found in sca-wator, pro- 
ducing to a large extent ])liosphorescGnue. The l)ody is 
more or less covennl with cilia, and in addition is pro- 
vided with a flagellum, which is a long lash-likc process, | 
vibratile at the tip, whicli by its lushing drags the body j 
along. Some of the Cilio-flagollata Unyv the cuticle con- ! 
M'rtcd into a horny cuiiuss, or prolonged into hont-likc | 
processes, as in Ceratitun (tig. 18). Tlie largest forms j 
belong to the genus Ccratluiiu All the iiiemlxTS of this i 
order arc free-swimtniiig. Kepruductio]i is by division ns 
a rule, lleteromastix has two fliigella, one of which is 
adivcly vibratile. 

The order Fhigellafa forms the lowest group of the In- 
fusoria. It is eluiractcrizcd by fho possession of one or 
m(»rc flagelliL It is extremely diflicnlt t<i decide the limits 
S>f tliis order. Many of tlw lower Frotozoa, such as th«‘- 
order Monera, as w’ell as many of the lowest plants, at 
some stage of their life-history assume a monadiforin con- 
dition quite similar to the Monads of the order Flagellatju 
'riie lowest Flagellates have Jio true mouth, food particles 
entering at any portion of the body. After separating as 
jibints tltose flagellate forms which do not lake solid food, 
Ilic‘re still remain soiiMi fonns, such a.s Volvox and Chlaniy- 
doeoccus, tlie position of whie.h is a mailer of dispute. 
'I’lic Aloinuls include the genera Monas, Oercomonas, 
Rhipidoilemiron, forming a large branching fau-shaped 
<‘olony, ilexamitra with six flug<>lla, Oadoneina, The 
st-cond Kulxmlcr of the Flagcllata is Choano-flagcllata (tig. 
!21), containing the collared monads, in which the cortical 
layer is draw'n up into a hyaline cup, from which tlio 
flagellum projeeis. The collared monads sonietim<*s form 
colonies of considerabht complexity. Some form beautiful 
t rec-like colonk's (CVidosiga). In some the cuticle forms a 
posterior cup in the sliajie of a loru'U (SaIpingaH*a). TJie 
last suborder of the Flagcllata is KustomaUi, in which there 
is li definite mouth for the inception of food. One of tlie 
largest and liest-knowm of these is Kuglma rlridlif (tig, 20), 
occnniiig in green masses in juinds in spring. Tin* green 
i'olour is due to the prestmeo of clilorofibyll. The Inidy is 
retractile, and tlxTC is a single flagellum, at the base of 
which is situated the iiioutli. Astasui (tig. 10) also Ix'Iongs 
to this suborder. Reproduction is by fission and by sporc- 
fonnatiou. 

The order Proboscidifora luis been eslablislicd for the 
genus KoetilncA, containing two species. The common 
species, Noclilum miliaris^ is found in all s<*as, and is the 
principal cause of the phosphorescence of the seiu It is a 
large form, varying from one-twentieth to one-eightieth of 
an iiieh in diameter. The body is peaeli-sha^ied with a 
meridional groove, at one end of w'hich is tlie mouth. Near 
tliR mouth is a vibratile muscular process ns lung as the 
body. Tlmre is also a short flagellum. The cuticle is 
silicions. The internal protoplasm is largely vacuolated, as 
in Tradieliutt orum : the nucleus is oval in shape. Scat- 
tered in the cortical layer are numorous oil globules, the 
oxidation of which causes the luminosity. The Noctiluca 
feeds on minute Aigse, &c. Reproduction is by 8|)ore- 
foi*mation, and occasionally by conjugation. A second species 
of this genus is found in the Mediterranean, liaving a disc- 
like shape. 

(“A Alsnual of the Infusoria,’’ by W, Saville Kent, 
Loudon, 18820 


IN'GA (the South American name for one of the species), 
a genus of plants of the order LKOUMiNOSifs, whi^ con- 
tains about 140 species. These are found in tlie tropical 
parts of America. Many are important in the countries 
where they are indigenous, either for astringent properties, 
like many mimosas and acacias, or for the edible nature 
of the fccula or pulp which surrounds their seeds. TJie 
pods of Inga vera^ a native of the West Indies, are sickle- 
shaped, about t; inches in length. The seeds are embedded 
in a sweet pulp, which possesses purgative properties. 
The natives of i’anama cultivate Inga sjfectabilis for the 
sweet pulp of the pods, which afiard.s excellent food. 

The genus is ehavacterized hy the parts of the flowers 
being in iivea*, the flowers arc large, and sometimes are 
disposed in heads or nmls'Is; the corolla is tubular, the 
petals united to about the middle ; the stamens numerous, 
and protruding some way beyond the corolla ; the anthers 
small, tlie pollen in each cell being agglcgate^l into dlstinet 
niaHse.s; tlie pud is linear, with the seeds embedded iu 
swci't pulp. 

ZN'GOT, a bar of one of the precious metals. Originally 
it was the mould or matrix into which tlio molten metal 
was poured for the purpose of casting it into bars (Oer. 
eingie»8ettf Dutch eingielen^ to pour in; French Vingnt 
has now become lingot by corruption). Copper, tin, 
lead, &.C., east thus are called har»; gold and silver bars 
alone are ingots. Chancer shows the original meaning iu 
the “ Canterbury I'ales ” (crosslet being a cnicibli*). 

'MIe fiut ihiH (>n«H of copper in the crosslet, 

And on the fire ns witiie he hath it i»et, 

And afterward iu the ingot lie it cast.” 

— Yfomant Tal^m 

INGRES, JEAN AUGUSTE DOMINIGUE (1780- 
1 8fiT), a modern French painter of some repute, was bom 
.at Montauban, studied under the severe David, won tlie 
chief prizes at the Acadi'iny in 1800 and IHtil, and in 
1800 went to Rome, where he remained till 1820, then 
proceeding to Florence till 1824. Returning to T’aris he 
was elected, in 1820, profe.ssor of painting in the Fine 
Arts School; hut failing to gain the goodwill of the 
: J’arisiau public, .although his .studio was crowded with 
I selioliirs an4l be w’as u recognized leader of art, lie accepted 
j in 1834 the Directorate of the brnncli of tlie French 
I Academy at Romo (the famous Villa Medici). In 1846, 

I li.’iving in the meantime returned to France, lie was named 
coimnaiider, and in 1866 grand oflieer tif tlie Legion of 
Honour. 'J'lie latter honour followed upon his great 
triumph at the International Kxbibitiou at Paris, where a 
whole room was set apart for his work.s. lie is correct 
and classical in design, and sober in cuioiiritig almost to 
frigidity ; all liis life he was a virulent opponent of sen- 
sationalism, and of nhat is called the romantic in art. 
Nevertheless his “ Source,” which had been partly flnUhed 
many years previously, and which now first appeared as a 
eoinplcte masterpiece, wiis welcomed us a revelation in the 
great Internatioiial Kxliihition of ].ondon in 18(12. Again 
political honours followed an artistic triumph. The Km- 
peror Napoleon HI., gratified at tlie .acclamation of Ingres’ 
great powers, created him Senator of Friuiec. Without 
being a painter of the higiiest genius, Ingres stands honour- 
ably high among the moderns ; and his great mechanical 
skill, his consuininate knowledge, 1 hough shown ehiefiy in 
patient quiet work, is not without great ciTeetivciiess of its 
own kind. lie died in 1867. 

XNHALA'TZON, in medieiiio, is a method of intniducing 
remedies to the respiratory tract, which, though known from 
the curliobt periods, has only of late years received full 
recognition from the medical profession. It is employed 
eliiefly in diseases of the pliarynx, larynx, and the air 
passages. In eoimection with the latter it was proved by 
u series of experiments carried out at the Academic de 
Mcnleciue of iWis, that medical sprays when inhaled 
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penetrate to the Bneet ramifications of tlie bronchial tabes, 
aiid are even absorbed into the circulation. Thei’o are 
several kinds of spray apparatus made by medical instru- 
rnont manufacturers, simio of which are worked by means 
of a hollow elastic ball, which being pressed in the hand 
drives a jet of air through a couple of small tubes placed at 
a certain angle to each other, wliile other forms are worked 
by moans uf steam. The object in either caso is to present 
the liquid used in a spray fine enough to be readily inhaled 
into the lungs. There are also numerous inhalers de^ 
signed to present the remedial agents in the form of vapour 
or niinglod with steam, but for these a good sub.stitute may 
he found in a Gommun jug having a wide mouth. This 
bhould be partly filled with hot water, and the material to 
he inhaled having been put into it, a towel .should be put 
round between the mouth and nose of the patient and the 
opening of the jug to prevent the escape of the vapour. 
The inhalation of fho steam from hot water alone has a 
very soothing efiect in coses of dry and inflamed throat, in 
the earlier stages of croup and laryngitis, and in bronchitis. 
More powerful sedatives are found in the vapours of conium, 
chloroform, and hydrocyanic acid, or in the sprays of 
bromide of aninionium, nr the acetate of morphia suitably 
diluted with water. Chronic broncliitis is often greatly 
relieved by the inhalation of ipecacuanha spray m^e hy 
diluting ipecacuanha wine with twice its bulk of water. 
Other inhalations are found in the compound tincture of 
beuzoln (friars' balsam), of which a t(>aspoaiiful may lx* put 
into a pint of hot watin* and the vapour iuh.*iled, and iodine, 
of which the quantity is ten drops of the tincture to the same 
quantity of water. S}>asmodic asthma may be relicived by 
inhalations of the fumes of nitre paper, and the smoke of 
stramonium, tobacco, and opium is sumetiincs employed fur 
the same purpose. 

XNHICB'XTANCE. in biology. The general principle 
that in animals and plants any character tends to he in- 
herited, that in other words “ like begets Ilia;,** is well 
known. The laws governing this principle are somewhat 
complex, but admit of being stated with some definileiress. 
The subjf'ct of inheritance (u* heredity has hocii .sjiecially in- 
vestigated by Darwin in liis** V'oi’iatioucd' A iiinials. and Plants 
under Domestication,” and his main conclusions iiuiy l>e briefly 
stated. The attention given to breeding useful domesli- 
cated animals shows how strong is the force of inheritance; 
but it shows also that the inheritance of any character is 
nut certain, for if it were the breeder's art would be re- 
duced to a certainty. I'lie force of inheritance i.s not too 
htrong to allow the incessant ap])euranc(; of new cbaraclerK, 
which are themselves inherited either temptirarily or per- 
inauently. The truth of this scarcely needs illustration. 
In man tnalfonnatioBH, trifling peculiarities, sueli as the 
colour of a lock of hair, tricks of manner, inlclleclual attri- 
butes, longevity, and diseases are so coiksluntly and strictly 
inherited as to fast out of question mere coincidence. 
With other animals and with plants the evidence is strong. 
Youatt remai'ks that there is scarcely a malady to which 
the horse is subject which is not liereditary. In the cohO 
of man and the higher animals ** there is a considerable 
body of evidence showing that mutilations, and the cfrects 
of accidents, especially or perhaps exclusively when followed 
by disease, are oc.<»ftsioua11y inherited.” It is asserted on 
good authority that disease is liereditaiy with plants. 

The principle of inheritance, sti*ong as it is, appears 
sometimes to act capriciously, transmitting the same 
character, such as the weeping habit of trees or the colour 
of flowers, sometimes with great strength, sometimes feebly 
or not at all, even in different individuals of the same 
species. In many cases the tendency to inheritance may 
be overborne by unfavourable circninstanccs. Sheep in 
tropical countries lose their wool in a few generations ; nor 
can our cabbages form heads in hot countries. 

Apparent failures of iuheritanco arc often due to the 


great principle of Atavism or rorersioii**an animal or 
plant reverting to some character possessed by an ancestor. 
It is probable, however, that tlio sudden revirsioii is mure 
apparent than real, the character in question lying latent 
in the immediate parents. In the caso of pnre breeds the 
reversion may be to some character possessed hy the wild 
progenitor, but lost through variation thousands uf genera- 
tions before. Various pure breeds of pigeons occasionally 
revert to the slaty-blue colour and cliaiucteristio markings 
of the wild rock-pigeon {Columha livia). The occasional 
appearance of block sheep in the most iiitpi*oved breeds is 
a case of atavism. When a domestic animal or cultivated 
plant bfurointts feral, that is, returns to its natural condi- 
tions of life, a tendency to reversion exists, though it is by 
HO means sti'ong. When two distinct races are crossed, 
the tendency in the offspring li> revert to one or both of 
the parent fonns is very strong and enduies for several 
generations. Darwin also proves that the act of crossing 
gives a strong tendency to the le-appearatice of long-lost 
ebaractevs not exhibited by either of the parent forms. 
Tims by crossing distinct breeds of pigeoim and recrossing 
tireir mongrels, ho constantly produced birds exhibiting 
more or less the characteristic colour and markings of 
the wild rock-pigeoa The hybrids produced by the cross- 
ing of a domestic breed with a ilistiivct species, cither 
domesticated or only tamed, nr« siiigalarly wiki. 

When two individuals of the same family or of distinct 
races or species arc crossed, one is often found to hav(? 
great power in tiaiismitting its Ukcne.ss. This prepotency 
of transmission may be confined to one sex, or be corninon 
to both sexes of the prepotent form. The jackal is pre- 
potent over the dog. The ass is prepf^tent over the horse, 
but the prepotency is stronger in the male than in the 
female ass. A breed may transmit its cljaraclors very 
truly when kept pure, but when crossed show a singularly 
weak pov;er of transTnissioii. Thus among pigeons the 
fautiiil usually, and the trniiqietcr invariably, yield to the 
prepotency of every other breed. 

Another law of inheritance is soxna) limitation. When 
a new ehuraeter appears in either parent, it temls to bo 
transmitted more or less exclusively to the offspring of the 
same sex. Tliis law holds good in man with regard to 
colonr-hlindneKs and various diseases. In this way we 
can explain the curious fact that tortoise-shell cats are 
geum-ally females, the corresponding colour in the males 
being rusty red. 

A principle upon which l>arwin lays great stress, is tJiat 
of “ inheritance at corresponding perimls of life.” A new 
character tends to appear in the oflspriug at whatever 
period of life it first appeared in the progenitor. Well- 
known illnstratious of this role are insanity and various 
diseases in inuii. This pi'inciple throws a flood of light on 
the difference between the embryo and the adult animal, 
whirh often obtains to so remarkable a degree. It also 
explains W'^hy “ the embryos of W'idely different animals 
which are descended from a common progenitfir, remain in 
many itn}>ort8nt respends like each other and their common 
jirogenitor” (Darwin). The process of development is 
sometimes accelerated, and the ehuraeter is inherited at 
Hii earlier period. Tlie following complemental rales given 
by Darwin often hold good — “ That variations which first 
appear in either sex at a late period of life tend to Im 
developed in the same sex alone ; while variations which 
first appear early in life in cither sex tend to be developed 
In both sexes.” Darwin seeks to explain these complex 
laws of inheritance by his theory of pungenesis, advanced 
in his “ Variations of Animals and l^lants under Domes- 
tiwition.” 

ZN*XA is a genns of mammals belooging to the order 
Cetacea and family Platanistidfle. Only one species is 
known, the Amazon Dolpliin (/nia ffeoffremis\ inhabiting 
the river Amazon and Its tributaries. This animal is 7 or 
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8 feet In lenf^h. The cdonr is variable, commonly pale 
blue above, passing into a roseate hue beneath. The head 
is provided ivith a long cylindrical beak, which is thinly 
covered with thick crisp liairs. The dorsal fin is very 
small. The flippers are brood and of moderate size. The 
lips are deeply cleft to beneath the eye. The teeth vary 
in nuiiilicr from twenty-six to thirty-four on each side of 
both jaws. I'he inia feeds on fish. According to Bates it 
is licld in great veneration by the natives, who can hardly 
be induced to harpoon it ; they think that blindness results 
from the us(% of the oil, which is excellent for lamps. 

ZNJBC'TXOKSh in medicine, are such fluids as arc 
introduced into any part of the body by moans of a syi'iuge 
or any similar apparatus. When mediciues are introduced 
under the skin they are termed IIypodkrmu: iNJKtrriuMS, 
and when fluids are thrown into the rectum they are com- 
monly called enemata or Cia'mtkus. Injections are fre- 
quently used in the treatment of diseases of the urethra, 
tlie bladder, the lower b«)wel, the vagina and uterus. In 
intramnoua injectloua the fluid is introduced into the 
veins, and sometimes in cases of severe iianiiorrliago blood 
is transfused in this way. TnANSKiiHioN of Blood. 

XNJUNG'TION. An injunction is a wtH which issues 
by the order and under seal of a court to pr(‘vent or stop 
the procedure of an illegal act. It is used for the follow- 
ing purposes among many others: to restrain parties from 
])rocceding in other courts, from negotiating notes or bills 
of exchange, to prevent the sailing of a ship, the alteration 
<jf a sjiccilic chattel, to prevent waste by felling timber or 
}mlling down buildings, the infiiiigeinent of patents or 
eojiyright, to repress nuisances, and to put an end to j 
vexatious litigation. The writ of injnnctiou is useful in 
stopi>iiig or preventing wrongs for which the ordinary legal 
rc'Hiedy is too slow, and injunctions irmy now be granted 
by all divisions of the High Court of Justice and by the 
Court of Ap])eal. By the J udiealure Act of 1 873, sec. 25, 
sub- sec. 8, it is provided that “ a mandamus or an injunc- 
tion may be grunted, or a receiver aj»pointcd by an inter- 
loeutory order of the court in all cases in which it shall 
.appear to the court to be just or ooiivenient that such order 
shouhl bo made.” See IntkriiU 'I'. 

INK (Dutch, inkti French, emTC, from the Greek 
ef/kfttfMon^ pi'onounced eiiffkmivhtofi) cojisists of several 
varieties, the most important being writing and printing ink. 

Writing Ink* — TJie writing ink of the ancients was 
essentially difTerent from that which is now employed. 
Its basis w>is finely divided charcoal, a lampblack mixed 
with some inucilnginuus or adhesive fluid; it was much 
less destructible than inoilerii W’riliiig ink, and more re- 
sembled printers’ ink. Writing ink is now a cheinicjil 
compound, and not a mere mechunie^l mixture. The best 
black ink is a tauuogalhite of iron, and is made by adding 
an infusion of nut-galls tt» a solution of ferrous sul}>luite 
(copperas). The galls contain gollotaniiic and gallic acids; 
these on coming hi contact with ferrous salts produce white 
])recipitatcs, which turn black on exposure to air; with 
ferric salts deep black precipitates are at once produced. A 
sniull quantity of gum is added to retain the precipitate in 
solution. A good ink must have a suflieicntly strong colour 
t4) be distinctly legible wtion first w'litten, and at the same 
time should not }m>bsc8s its full colour; it should to a very 
slight extent sink into the paper, where by subsequent 
oxidation its greatest depth of colour is developed. When 
ink consists chiefly of tannatc of ferric oxide it is a dense 
black liquid, but rests merely on the surface* of tlie paper, 
and it is therefore less permanent tiian when part of the 
black colour is in the paper itself. 

Ink, as it is usually prepared, is very apt to undergo 
certain changes which render it unlit for use; of these 
the most important are: — (1) its tendency to become 
mouldy; (2) the liability of the black colouring matter to 
separate from the fluid, the ink then becoming what is 


termed ropy ; (3) its loss of colour, the black changing to 
brown, and at length almost entirely disappearing. Mouldi- 
ness is prevented by adding a few drops of carbolic acid, 
creosote, some essential oil, or finely-bruised cloves, first 
mixed with strong acetic acid. The separation of the 
colouring mutter is ratarded by adding a small quantity of 
an acid, the ferrous sail being thus hindered from passing 
into the ferric salt. The change of colour can only bo 
prevented by taking care that tlie copperas is not in excess 
of the gallotannic acid, by keeping the ink excluded from 
the air, and by avoiding the use of any mineral acid. If 
the ferrous sulphate is in excess, although the ink may bo 
at first very black, it will subsequently become brown, and 
then yellow. The discolouraliuu of ink in old documents is 
frequently duo to the chlorine compound used in bleacliing 
the paper not having been entirely removed. With the 
present modes of making paper this accident is not likely 
to occur. 

The proportions used by diflerent ink makers vary 
greatly; Watts gives the following recipes: — 


Parts by Weight. 


Galls, . . . . 

225 

187 

133 

125 

ft 

()2 

Ferrous sulphate,. 

75 

73 

55 

24 

22 

31 

Gum-arabic, . . 

25 

73 

55 

24 

10 

31 

Water, . . . , 

1000 

1000 

1000 

1000 

1000 

1000 


Stephens' inF, a blue fluid which sliortly after use be- 
comes an intense black, is thus made : — Exhaust forty parts 
by weight of nut-galls with 112 parts of water; to the fil- 
trate add seven parts of ferrous sulphate and a qujurtcr of a 
part oxalic acid. The sodium sulphindigotate Is made by 
dissolving one part of finely- powdered indigo blue in four 
parts w'cight of fuming sulphuric acid, allowing the mix - 
ture to stand for iwenty-foiir hours, and then diluting it 
with w'ater, and adding carbonate of sodium till the aeid 
is almost saturated. The precipitate is well washed, mixed 
with a small quantity of water, and then added to the ink 
till the latter assumes a deep greenish-blue colour. 

Hunges black writing fluid is prcpunul by adding one 
part of chromate of pota^siuIn t(» H)00 p.arts of a saturatf^d 
solution of logwood, nmde by boiling 22 lbs. of logwood in 
a sufficient quantity of Avater to give 11 gallons of decoc - 
tioii ; to this liquor, Avhen cold, the chromate is gradually 
added, and the mixture well stirred. This ink is not 
aflected by exposure to watiT or acids, and does not corrode 
steel pens like ordinary ink. 

Coknircd Writmg Inks , — Most of the eoloured vege- 
table extracts and the aniline colours used in dyeing serve 
w'oll as coloured inks. ^ Aniline violet has especially come 
largely into use as an ink. 

Jtvd Ink . — The most permanent colour is a decoction of 
Brazil w'ood, to which stannous chloride or crcjim of tartar 
and alum has been added, and thickened with gum water. 
For example, 2 lbs. of ground Brazil wood are added to 
3 gallons of vinegar, and the liquor boiled till reduced to 
1} gallon: lb. of rock alum is then added. 

Cocliiiieal inks are far more brilliant, but their colour is 
less lasting. The bust is a solution of carmine in caustic 
ammonia; it must be kept in well-stoppered bottles. One 
part of carmine, 120 parts ammonia, with one and a half 
part of gum-arabic, are, according to Bottger, good pro- 
portions. 

/l/ue Ink is made sometimes from indigo and some- 
times from I’russian blue as a basis. Stcj)hens’ method 
is to dissolve the latter in an aquecus solution of oxalic acid. 

Indian or Chinese Ink consists essentially of lampblack 
formed into cakes by means of somt^ glutinous or adhesive 
substance, such as gum water. The lampblack is said to 
Ih! made in China by collecting the smoke of the oil of 
sesame; and M. Merimt^e states that the Chinese do not 
use glue in the fabrication of their ink, but cciiaiu vegc- 
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faLln juicoR, wbifh render it more brilliant and more in- 
delible u])oii paper. It is used in China with a brush, both 
for wTitiug and for painting upon paper of Chinese manu- 
facture ; and iu Europe for designs in black and white, for 
which it possesses tlie advantage of affording various depths 
of shade, according to tlic degree of dilution with water. 

Marking Ink , — These inks are solutions containing 
Hilv<‘r, which by means of heat or light, or both, is reduced 
ill the tissues, pi^uducing an intense black stain, which with 
ordinary usage is very permanent. Subjoined is a very 
common formula. Six drachms of nitrate of silver ai*e 
disHo]v(»d in 3 oz. of distilled water, and as much ammonia 
is added as will liquefy the, precipitate which it at first 
occasions. A little sap-green, ivory black, Indian ink, or 
indigo, diffused through 4 drachms of mucilage, of gum- 
nrabic, forms the temporary tinctorial matter, aud water 
is added to make up the quantity to 4 oz. 

Sgmpatheiic Juki* arc such as are invisible until heat is 
a])plied, and then, by the chcmicid change induced, the 
writing becomes visible. The most remarkable of these is 
that prepared from cobalt, called llellot's Sympathetic Ink, 
which is a chloride of the metal. When tlie written paper 
is licld # the lire so as to evaporate the water, the letters 
become given. 

J^rinting Ink , — Printing inks are oils of various kinds 
more or less boiled or otlierwise converted into variiislies. 
The vaiTiish almost universally used consists of linseed 
oil boiled with great care till siifficieiitJy thick, when it 
is on cooling thoroughly ground with lampblack, driers 
of various kinds being added, according to the fancy of the 
ink-maker. Copper- plate printers’ ink is made with oil 
which is less boiled, and the charcoal used is staled to 
be Frankfurt, black, mndc from vine twigs. 

INLAND RIBVICNUX. I'lie inland rovenuo is that 
portion of the revenue of a country w’hich is raised on 
articles produced or taxed within it, as distinguished from 
the customs or the duties upon articles imported from 
abroad. I’lie three great sources of the inland revenue of 
the United Kingdom arc tlic excise and stamp duties, and 
the land, income, and assessed taxes. 

The excise duties had their origin in the reign of Charles 
I., when a lax was laid ui)on beer, cider, and perry of 
home production. TIjc Act by wdiich these duties were 
authorized was passed by tlm Long Parliament. It was 
adopted and enforced by Oliver Crniiiwell; and in the 
reign of CJharles II. they were granted as a jiart of the 
revenue of the crown. For a long time duties of this class 
were viewed with great dislike by the people, on account 
of their inquisitorial interference with various industrial 
jmrsuits ; and it certainly formed p v«'ry strong ground of 
objection against excise duties, that the security of the 
revenue they yielded was held to be incompatible with the 
perfect freedom of the inanufaclurcr uj to the processes 
which he might apply in his w»)rks. In every highly taxed 
country it W'ouJd, however, seem to be hardly possible to 
avoid their adoption ; much indeed may be said in their 
favour, as compared with other taxes, when they sci'vc. to 
extract money for national purposes from personal ex])cn- 
ditiire on luxuries, especially when, as in the case of aJeo- 
liolic liquors, their excessive use becomes a vice. 

In 1797 the number of articles subject to excise duties was 
twenty-eight, including even such an indispensable neces- 
sary of life as salt. In 1833 the number had been re- 
<luced to fifteen ; in 1835 to ten ; and in 1845 there were 
only nine. In the latter year Sir Robert Peel com- 
inenecd a reform in the excise laws by repealing the duty 
on ghisB, and by substituting a license for auctioneers, 
instead of the excise duties on tlio sale. Bricks and soap 
were subsequently relieved from llie impost ; and in 1831, 
after a long struggle, the tax on paper was removed. In 
J8(i‘2 an increased brewer’s license was substituted for the 
excise duty on bops; and iu 1880 the excise duty on 


malt was abolished, and a tax on beer imposed in its place. 
The only articles, therefore, now subject to excise duty are 
spirits, beer, and chicory — a duty being iiAposcd on the 
latter rather with the view of preventing its too extensive 
use in the adulteration of coiiee than of adding very 
materially to the revenue. 

It is manifest tlmt in this country sinee the repeal of 
the malt tax the real fibjections made to excise duties have 
been almost entirely invalidated ; for it cjinnot be said that 
a comparatively slight tax on beer and a heavy one on 
spirits at all interfere with important branches of trade, 
or sensibly dimiiiisli the comfort and well-being of the 
population at large. There are still, it is true, certain 
duties to wiiieh the name of excise is applied, which can 
hardly he called duties oii consumption, although they are 
accessory to it, such as the hiiiiis eliaiged for licenses to 
ean-y on certain trades and professions. The chief danger 
to guard against in the imposition of excise, as w'cll as 
customs duties, is fixing the rate so high as to almost offer 
a premium on siiiuggUug and illicit distillation, and thus 
defeat the very object sought to be attained — the realiza- 
tion of ns large an amount of revenue as possible. 

Prior to 1823 there were separate and independent 
Boards of Excise for England, Scotland, and Ireland, and 
the total number of commissioners was twenty-one. The 
business was tJien transferred to one board of se\en com- 
missioners in l^mdon, who, in addition to their other duties, 
held courts and decided summarily in cases of the infraction 
of the excise laws. In 1K49 the Board <if Excise was in- 
corporated with that of the Stamps and Taxes, under tho 
name of the Board of Inland Krwenue ; and breuelies against 
their revenue laws must now be decided by tlje ordinary 
legal Irihunals. For ll)e management of tlie country busi- 
ness of the depairtmeiit the whfde of the United Kingdom 
is divided into collections, and these are subdivided into 
districts, rides, and divisions. There arc about sixty col- 
lections in England and Wales, and at the bead of each is 
a collector, who visits the priiicifnil towns in bis circuit 
four limes a year, to receive the duties and transact other 
business connected with the department ; besides which be 
is required to have an eye generally upon the discipline 
and efficiency of the service. 'I'lie number of officers in a 
collection varies from forty to ninety. The next .^ilidivision 
of a collection is the district, at tlic liend of which is a 
supervisor. Next come the subdivisions of the districts 
into divisions or foot -walks and rides. Where the traders 
are scattered the officer is obliged to keep a horse, and his 
circuit is called a ride ; but if a large number of traders 
reside in a smaller circuit tliey aie visited by the officer on 
foot, and then the subdivision is termed a division or foot- 
walk. Before going out each day the officer leaves a 
rneinorandum at his home, which states the places ho 
intends to survey, and the order in wdiieli he will visit 
them; and the exact time at which ho commences each 
must bo entered in his journal. The supervisor re-sur\*ey8 
some of tho officer's surveys, but whicli they will bo is of 
course unknown to tlie officer ; and if errors are discovered 
they must be entered in tho supervisor’s diary. These 
diaries are regularly transmitted to the cliief office, and 
no officer is promoted unless the diaries show him to he 
efficient. The removal of offieiu'S from one part of the 
country to another was Mr. Pitt’s suggestion; it is still 
acted upon to a certain extent, but, unless in case ul 
promotion, is now generally optional with the officer. 
At the chief office in London there is a department of 
surveying-general examiners, who are despatched to any 
district without previous intimation, as a clicck upon the 
accuracy and integrity of the Bupemsors. PromotionB 
take place in the excise department as vacancies occur, 
hut only when the officer luis petitioned for advancement. 
This involves a rigid examination into Ills qualificationa, 
which is termed taking out a ebaract i.” 
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In Scotland tlic rcinotc and tliinly-peoplod parts of the 
country, where but few duties acerue, are laid out in pre- 
ventive distriits, instead of collections. The supervisor lias 
charge of each of tliese preventive districts, and acts in the 
capacity both of a check officer and a receiver of duties, 
lie has under him, in addition to the ordinary surveying 
officers, a number of preventive officers and preventive 
men, whose special business it is to aid in suppressing the 
illicit manufacture of malt -and spirits. In Ireland, since 
the abolition of the revenue police force, tbo same object 
is ctTected by the co-operation of the constabulary with the 
tiffieors of excise. 

Siiute 18(IG the surveying officers of the excise depart- 
ment have been annually employed by the Boai'd of Trade 
in collecting the statistics of live stock and of agricultural 
produce in Great Britain. In 1870 the collection of the 
assessed taxes was also placed in thoir hands. Previously 
llioHo taxes had been collected i>y persons resident in the 
localities, but totally unconnected with the govenirneiit 
and indifferent to tlie iiiterestH of the exchequer ; in fact, 
they liad even Iwcn somewhat openly <jppos<‘d to those 
interests, and eiig.aged in doing their best to tliwart the 
intentions of the legislature. They were many of tliem 
illiterate, many corrupt, and for tlie purpose of instructing 
them ill their duties, and restraining them from doing wrong 
liotii to the crown ami the subject, it was necessary for the 
governimMit to maintain anotljcr large staff of officers to go 
over the same ground ; and after all that pn‘caution and 
expense there remained uii amount of evasion of taxes 
hieii could scare(‘ly be accounted for by mere carelessness 
or ignorance. So successful did the new system prove, 
that ill iiitrotlucing the budget for 1870-71 the chancellor 
of the exchequer stated it was intended to place tlie e^il- 
Jeetioii of the income tax and house duty also in their 
bands, but this lias only been curried into effect in a few 
])la(‘es. 

The duty of sujierintending the assessment and collection 
of taxes is intrusted ttt tlireo classes of officers, vix. in- 
spectors, surveyors, and assistant surveyors. After a 
service of twelve monllis an assistant surveyor is entitled 
to ap|»ly for his eoiiiinissiou as a surveyor, when he under- 
goes an examinntitJii in the law and practice affecting the 
tax revenue. The examination is (iomlueted by tlic chief 
inspector, but the candidate’s papers are submitted for the 
consideration of the board, who, if satisfied of liis fitness, 
lecommend tbo lords of the Treasury to grant him liis 
eoiinnission. 

Ill lining up vaeaneics in tlie lower classes, as a rule, 
no departure is made from the prine.ijile of seniority, 
but a wide discretion is exercised in selecting officers for 
promotion to the important districts in the first class. 
'I'lie office of inspector is filled by the selectiim of the 
fittest among the surveyors; and as their duties require 
them to be eoiislanlly travelling in all parts of the country 
and at all seasons, no one is promoted to the po.sitioii who 
Inih attained the age of fifty-five years. 

Considerably more than lialf the public income of the 
United Kingdom is derived from tlio various braiiehes 
of revenue under the inanagc'mcnt of the inland revenue 
commissioners. The following were the amounts for 
1885 

Kxcisc, £26,600,000 

Stamps, 11,026,000 

Taxes, 2,050,000 

Income Tax, 12,000,000 

Total, £58,476,000 

XNLAYlNa is the art of inserting pieces of one 

substance in cavities cut in tbo surface of another, as a 

moans of ornament. The substances may be various kinds 
of metal, or wood, pearl, ivory, tortoise-shell, &c.; and 


the produel mny either be regarded as a work of art, or as 
an urnameiit. of furniture. Two kinds wliich bad inueii 
celebrity in their day, but are perhaps less practised at 
present, arc huhl and reimer work, so named from two 
cabinot-inakers, Buhl, an Italian, and Beisner. a German, 
who settled ill Taris in the reign of Louis XIV. Bnbl 
mostly used a brass inlay on a tortoise-sliell ground ; 
ReiKiier, a daik vaiod inlay on a tulip-wood ground; but it 
is obvious that the varieties admit of almost interminable 
change. Where the substances arc ntit too hard to be 
easily cut, the devices are yirodueed by counterpart sawing; 
that is, two thill plates of wood, of metal, or of wood and 
metal, &e., are laid one on another, and a very fine saw is 
Worked through both of tbeiii, in lines marked out by a 
pencil device. If we suppose tliat two veneers or thin 
layers of wood, one blae-k and one wliite, were thus treated, 
there might b<{ two pieees of iiilaviiig produced, the one a 
black inlay on a white ground, and tlie other a white inlay 
on a black giound, for one veneer would exactly fit the 
holes cut in the other. The saws for this work are 
mounted by tiic two ends only in Ikiw or arched handles 
of sufficient curvature to lie beyond the plate tbrouvh which 
the saw is cutting; they are very narrow and thiif and are 
w'orked in short qniek movements. In bnhl work the yiat- 
teriiH generally consist of continuous lines; tin's does not 
require the aetual separation of the brass into small pieces, 
and tliereby marks one point of difference between inlaying 
and mosaics. 

The ormuiiental stone-work culled pietra dura bears 
iiMire resemblance to inlaying than to mosaic, for the boles 
are cut not tlirongb the ground, but only to a certain 
depth, in slabs of black marble; and small bits (»f other 
coloured imiride are inserted to this limited depth. The 
inlaying of knife and fork handles with studs of gold and 
silver is similarly effected by drilling boles to a certain 
depth, and inserting fragments of gold or silver wire, 'i'be 
inlaying of papier-mnvhe with pieces of mother-of-pearl, 
or other irideseent siibstunees, is not strictly iiilaving in 
the sense hen* eni)>loyed ; for the deci»rativ(* substance, cut 
into the fi)nn of leaves, flowers, or other devices, is laid 
on the pupier-inaeln^ ami a general level jaodneed by many 
tliieknesses of varnish. See pAriKii-MAriiK and Mosaic. 

ZNX.IKR. ill field geology, is the minin applied to an 
isolated patch of strata sui ronnded by beds of later geo- 
logie-al age. The exposure cif tlie underlying rock is gi'iier- 
ally the result of deiuulation, but is suinetiines produced 
by faulting, and imt uiiroiiiiiionly by a combination of tbo 
two processes. The Asbby-de-la-Zouch coal-field, near 
Dorb\ — i'arbonif(*roii8 beds surrounded by Trias — is a re- 
markable example of an inlier; also Dudley Hill and the 
Wren’s Nest, near Binniiigbnm, whicli arc formed by Silu- 
rian rocks app<'nriiig tlirougb carboniferous. The term is 
used chiefly in coiitradistinetion to ouf/zW, wliich is applied 
to an isolated patch of newer strata surrounded by beds 
geologically older. An inlier is always surrounded by beds 
of later date, an outlier by beds of earlier date. Tlie term 
iiiHer lias sometimes been applied to a leiitieiilar patch of 
some lithologically different rock in n si\*tion. 

INN. All innkeeper is responsible for the safety of tbo 
goods of persons who use bis lioiise ; but be may be released 
from his liability either by inattention on the part of tbo 
guest to such reiiHonable rules as tlie innkee]H>r may lay 
down for the protect ion of tbo property of bis guests, by 
any act of negligence on the part of tbo guest himself, 
c»r by ills making use of the liouso not caum ho^pitandi^ 
that is, nut for the put pose of using it as an inn. Tims, 
if an innkwper requires his guest to put his goods under 
lock and key, and the guest leaves tlicm in a passage, 
wheiTby they arc lost ; or the goods are stolen by the 
guest’s own sen-uiit ; or tbo guest uses his room in the inn 
as a show-room, into whicli a number of people are allowed 
to have access, und not as a lodging-room, the i^sponsibility 
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of the innkeeper eeaseg. By the 26 and 27 Vii t c. 41, 
imiketiper shall be liable for any less or injury to a 
{▼nest's property, not being a horse or other animal, or 
a carnage, to a greater amount tlian j£ 30, except whci'e 
such goods shall liave been lost, injured, or stolen through 
the wilful act, default, or neglect of the innkeeper, or any 
servant in his employ, or where the property has bet*n 
deposited exprwisly for safe custody with such innkeeper." 
The innkeeper may require the property to bo scaled. If 
he refuses to take care of any article, or if he neglects to 
put up in a cotispieuous place a copy of this Act of Parlia- 
ment, the iimkee{)er cannot have the benefit of it. 

An innkeeper is bound t-o open his house to all travellers, 
and provi<le them with such accommodation as ho has, if 
the person applying is a traveller, able and willing to pay 
tlie enstornary hire, and is not drunk or disorderly or 
tainted with infectious disease. In return for tliis com- 
pulsory hospitality the innkeeper has a lien ii])on the goods 
of his guest for payment of his bill; and, under an Act 
passed in 1878, he can, after a lapse of six weeks and 
sifter duo public notice, sell such goods in payment of the 
board and lodging of the owner. lie cannot, however, 
detain tile person himself. In a ease tried in 1 877 it was 
dccidcui that there was no ooiitributory negligence on the 
])art of a guest whose watch and rings had been stolen at 
a hotel, although he had gone to bed without luf:khig his 
door. A cofloe - house, where beds iitnl pro\*isions are 
furiiislicMl, is a common inn, and the kee|a'r thereof is 
exposed to the same liabilities and has the same jirotection 
as an innkeefier. 

INNATE TRUTHS or INNATE IDEAS. See Idka. 

1NNISKXI.XINERS or INNISKILLZNGS, a tenn 
in military language applied to the offiecis and soldiers of 
tlie fith Dragoons and 27th Foot, on account of those two 
regiments having been originally niised at limiskillen, a 
town of Ulster whose inhabitants distinguished them- 
selves in favour of William III, in Ins contest with 
James Jl. 

ZN'NOCENT was the name assumed by no less than 
thirteen popes. 

Jnnim’Ekt I. was the first great pope. TTp to his time 
the saft^ty of the Konmn hierandiy Iiad Iain very much in 
its obscurity ; the great forces of I.iitin Christianity were 
outside Home. St. Ambrose at Milan had asserted spiritual 
supremacy in his excommunicatic)n of the Emperor Theo- 
dosius for bloodthirstiness, amt in his resistance to the 
icsturalion of the statue of Victory tJ) the senate-house at 
Home, and to the toleration of ]>agani.sni ; »St. Jerome had 
successfully asset led the principle of the celibacy of the 
clergy, and was now completing the Vulgate, tlie gr€»at 
I.atiii translation of the Bible C which has ])robably done 
more than any other one thing to establish Eoman spiritual 
authority) in his cell at Bethlehem ; St. August iiic at Hipj>o, 
ill Africa, was elaborating the great system of l.atln 
thetdogy. It WAS under these circumstaiiecs that Inno- 
cent J. was elected pope in 402. Only a few years before 
Jerome had felt sure of election, but fortunately an(»ther 
had been preferred, and he had wdtlidrawn to his higher 
work. Innoeeiit, not particularly gifted in liimself, was 
linn, astute, ambitious. Like so many of the greater po|>es 
he was a Homan, liorn at Albaiio, not far from the imperial 
city. He brougiit into prominence the group of doctrines 
tliat St. Peter was the chief of the apostles, that he had 
been bishop of Rome, and tliat the see of Home was there- 
fore to be regarded as the apostolic see. Much was made, 
too, of the uulirokeii series of bishops, in w'hich Home cer- 
tainly was sujMirior to any of the other ancient secs. Tlie 
]>o)ie took advantage of the longing for a definite spiritual 
nile answering to the definite temporal rule of the em- 
perors; nay, further, since as his reign proceeded the 
Western Emperor Honorins, absent from Rome as he 
usually was, sank more and more beneath the weight of 


the troubles of the state. Innocent came forward as the 
chief personage in Rome, and eventually in Italy. The 
ancient prestige of Rome — imperial mistresl'of the world 
for BO many centuries-^had not vanished, and combined 
w'ith tlie apostolic succession from St. Peter, chief of the 
apostles, to elevate tlie Bishop of Rome. The council of 
Sardica, many years before (in 347), had spoken of tljo 
wrisdoiii of appealing to Rome ; and this decree, too, Inno- 
cent revived from its oblivion. So carefully did ho use 
Ills opportunities, now persuading the Bishop of Rouen, 
now exhorting the Bishop of Toulouse (404), now reprov- 
ing the synod of Toledo or that of Macedonia (405), and 
in each case assuming a pontifical authority, that eventu- 
ally, witli the large exception of the African eliurches, he 
raised this assuiiiptiun into a fact. Careful never to strain 
the new authority, lie yet established it so liriiily tiiat a 
year or so after liis death Yalentinian III. by an edict 
ordered the appeal to Rome as the final arbiter in ecclesi- 
astical matters (421). Innocent had the good fortune to 
be able to take the lead in an Iniportaiit action of the 
orthodox church — namely, tlie repression of the Don ATis rs, 
who had existed fur a eeiitiiry, and for whose downfall 
St. Augustine iiad now put fortli liis whole strength. In 
404 Inuocent set going the movement which reduced them 
to impotence — lie gathered the laurels which St. Augusliiio 
had planted. In 405 again lie interfered in favour of tlio 
“golden-moutlied one,” the peerless orator St. Chrysostom, 
tlie unjustly' deposed patriaicli of Constantinople, and hero 
again the pitpuhirity of his eaiise raised the Bishop of Rome 
ill tlie estimation of all, besides tlie plain fact that the 
chief bishop of the West was in this way clearly seen to 
1>« the jiatron and protector of theeijief bishop of the East. 
A third event, at tir&t sight fatal, in reality proved to be 
the final cause of Jnnoc<*nl s great rise in power. This 
was thn taking of Runic by Alaric in 408. Alaric the 
(hitb was a barbarian king, but a Cbristian, tboiigli a heretic 
(Ariaii), and in taking Rome lie dealt the d»‘atbblow to 
paganism. IiinocLMit was in Rome during this first siege, 
which ended in the caiiitulution of the city and the pay- 
ment of an enormous ransom. I'o make up tlic sum the 
ht.atues of the pagan gods w'cre melted down. Iiiiioeent 
retired from Rome. In 409 Alaiic took Rome a seeuiul 
time, and set up the Ariaii Attains as emperor; but on 
tho city bee.oming turbulent through famine he took it a 
third time in 410, and now delivered it over to tire and 
sack. From the ashes of pagan Iwome it was that thn 
supremacy of Cliiistian Rome arose. The hiisilieas and 
temples whieJi Jiad escaped tlio flnint'S w’ere converted to 
Christian chiirdies, wlien Innocent returned on the de- 
parture of Alaric. Orosius declares that it w'lis like Lot 
escaping from thi‘ fires of Sodom. All tlie old pagan 
reJigiouM titles then still existent, the Fhiineiis, the Poiiti- 
lices, Haruspiees, and Augurs, absolutely disappeared. 
Innocent remained alone, the solitary religious authority in 
11)0 city, and by far tlio ciiief temporal power. At the 
very close of his life he reached the summit of his jiower, 
ill tlie great appeal of tlie cliurch which was made to him 
to doeide u]Mm the Pelagian teiiets. lie pronounced 
PclagiuH a heretic, and declared that “ tlic nnsoutid limb 
must be severed without remorse, lest it shonld infect the 
living body,” Before the answer of Pelagius couhl arrive 
Innocent had died. But his w'ork was done, tho Bishop of 
Rome was now in especial tlio pope (Lat. father) of 
the church. For some time longer other bishops were 
frequently styled popes; tho title was not limited to the 
Bishop of Rome till the decree of Phocas in 606, hut the 
true starting point of tho power of the papacy is from 
Innocent 1. 

INN^>CKNT n. (jGrefforio Papi by name) sncceoded 
Iloiiorius 11., 16th February, 1130. Innocent was the 
iioiniiiee of 8t. Bernard of ('lairvaux. He had the great 
majority in Rome against him, though ho boasted the 
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BuppoTt of the Frangipani, the chief family at Home, 
and a strong minority of tho cardinals. His partisans 
elected him secret, on the day Honorius died ; his rival 
asserted that it was even before Honorius died. Tho more 
iiuineruus party waited till after the funeral of Honorius, 
aud then elected the cardinal, Peter Leonis, under tlie 
style of Anaclctus II. If Innocent was first elected, 
Anacletus was canonically elected. The strife went 
against Innocent, who escaped to France, and was received 
at Cluny, 26th October. Ho held a council at Clcnnont 
in November ; fur St. Uornard, to whom Louis the Fat, 
king of France, committed the responsibility of deciding 
between Innocent and Anacletus, had unhesitatingly sup- 
ported the former. To Henry I. of England, who still 
wavered, St. Bernard wrote authoritatively, “Thou fearest 
the sin of acknowledging Innocent ; answer thou for thy 
other sins, he that upon my head !*' Finally the Emperor 
Lothair acknowledged him, and he visited Kbeims, where 
he iiehl a council (1131). In 1132, accompanied by St. 
Bernard, Innocent returned to Italy, where the emperor 
met him with an army, and where opposition fell before 
llie mingled authority of the emperor and St. Bernard. 
In 1133 Innocent and St. Bernard were in Bonie, Anacletus 
still remaining there, but in the forti-ess of St. Angelo. 
The rival popes thundered interdicts mutually. The em- 
peror retiring, in spite of St. Bernard’s upbraidiiigs, Innocent 
n)niid himself compelled to retire also, and took refuge in 
Pi.>a. It was while he was here that he ratified by letter 
King Slepheirs title to the crown of England (1133). In 
1137 1.01 hair returned and again restored his authority, 
reducing Anacletus once more to the narrow confines of the 
Vatican, where his death in 1138 left Innocent at last the 
undisputed pope. Another aiitipope (Victor III., so called) 
was indeed elected, but he submitted in two months, won 
over by the earnest and disiutcrcstcd appeals of the saintly 
Bernard, The second Laterau Cknmcil, held in 1133 by 
the reunited church, was the greatest and most powerful 
ehureh assembly hitherto seen, and it legislated w'ith irre- 
sistible force upon not only all the ecclesiastical, bnt the 
moral questions then at issue. Some of its decrees are 
reiiiaikahle, hut 8]mee forbids to mention more than three 
as examples. These are — (1) It wjis innde sacrilege to 
strike an ecclesiastic ; (2) tournaments were condemned; 
(3) the use of tlic crossbow against Christians and Catholics 
was proiioiiiiced to he a deadly sin and hateful to Cod. 
The 'I'ruce of God was especially decreed afresli, under 
jH'iialty of excoiiimuiiieation ; war W’as to cease entirely, 
Lota Saturday night till Monday morning, during Advent, 
the time of Pentecost, Holy Week, and on several fasts 
and festivals. Thus did Innocent II. earnestly endeavour, 
directly ho arrived at undisputed authority, to reduce the 
bloodshed of tho ago. It is an irony of fate that tho rest 
of his reign was spent in constant war. He was taken 
prisoner by Koger, king of Sicily, 1138, but his patience 
so charmed his conqueror that tlie pope won better terms 
as a captive than ho could have hoped to do at the point 
of tho sword. Ho had, however, to acknowledge Bogcr as 
King of Sicily, and to abandon his own feudal claims. 

At this time Abelard (whose name is inextricably inter- 
woven with that of Heloiso) had advanced to the position 
of the foiTiuost intellectual teachejr, as Bernard was the 
foremost spiritual teacher, of tho time. Abelard’s con- 
ceptualism, his assertion of the supremacy of reason, could 
not remain unchallenged. Bernard brought him before 
the Council of Sens hi 1140, and lie appealed to Rome. 
Innocent, who had published a bull in favour of Holoise 
in the earlier struggles of 1131, now at once, on the 
demand of St Bernard, condemned her lover and husband, 
absent and uubeai’d, 1140. Abelard found a refuge at 
Cluny, whose walls had sheltcivid Innocent hiiniielf, and 
died there in 1 142, 

The close of Innocent’s life was amid tumult. The 


monk Arnold of Brescia had been condemned by the 
i,atcran Council, and banished from Italy. He Bed to 
Zurich. Ills crimes wore the denunciation of tho wealth 
and state of tlio clergy ; he would reduce them to apostolic 
poverty. He was an ardent pupil of Abelard, and can'ied 
his love of liberty onward from philosophy to politics. 
In 1143 this revered, austere, but popular teacher was in 
Rome, and the result was the temporary triumph of his doc- 
trines in the withdrawal of all temporal sovereignty from 
the pope. Innocent had w’ligcd war on revolted Tivoli, a 
quarrel had arisen over the punishment to be inflicted on 
the conquered town, and tlfc lung-smoulderiug discontent 
had taken the occasion to burst out. A republic was pro- 
claimed ; a senate was convoked in the capitol, and a pa- 
trieiaii or governor elected, as in the ancient times of the 
later empire. The new jiatrician at once invited the em- 
peror to come and resume his inifierial rights as feudal 
lord. In the midst of this dow'ufall of the papal teinjioral 
power Iimo<*cnt expired, 24th September, 1143. Guido di 
Gastello, the great friend and protector of Arnold, was at 
once elected as Celestiiic 11. 

luNOfJKNT III., born at Anagiii about 1130, was the 
son of Count 'I’hrasirnund, and received at his baptism tlic 
name of Lothuire. After pursuing his studies at Rome, 
Paris, and Bologna, in which he attained to einiueneebntii 
OK a theologian and jurist, ho filled various otlici'S under 
Lucius III. and Crban III., was elected cardinal by Clement 
Hi., and rai.^ed to the papal chair, 8th January, 1138, 
under the name of Innocent III. The greater pari of Italy 
was then subject to the Germans, As soon as he was 
consecrated, he began his ctlbits to restore the papal supre- 
mm*y in Rome and the States of the Church. He absolved 
the prefect of the city from his oath of fealty to the em- 
peror; entablisbod a confederacy of the cities of Tuscany, 
through whose instruineiitallty he expelled the Germans to 
whom Henry IV. had given the territories belonging to the 
church ; and took the Lomhurdic kMgue under his protec- 
tion. Frederick, Henry's infant son, was acknowlcdg(‘d as 
his father’s successor in tho empire. But Timocent was 
afraid of so many crowns on one head, and tho priiuies of 
the empire tlunight the crown of Cliarles too heavy for the 
head of a child. When therefore Constanlia, mother of 
Frederick IT,, was severely ))rcssed by dilVercnt parties, she 
was obliged to renounce all tlic prerogatives of the Sicilian 
mouurchy, and t») accept from Iiiuoe.ent the feudal sove- 
reignty of the Sicilies in order to secure something real for 
her son. After her death in 1138, Innocent, as the ap- 
jiointed guardian of her orphan child, conducted tho gov- 
ernment of the Two iSicilics with energy and prudence. 
Having recovered most of the cities and fortresses in Italy 
— which, as lie alleged, had been rent from the patrimony 
of St. Peter— he turned his attention to German aflairs. 
Wlien Philip, duke of Swabia, and Otbo IV. contended for 
the empire, lie tmik tho side of the latter and ten'ihed 
Philip with denunciations. The murder of Philip at Bam- 
berg by an oflended vassal put an end to the civil W'ar in 
Germany ; and his rival being universally acknowledged as 
emperor, and liaving satisfied all the demands of Innocent, 
was crowned by the latter at Rome in 1 209. Tho two 
great factions which attached themselves to the church or 
the empins to tho side of Frederick II. or Otho IV., wero 
afterwards called Ghibellines and Guelphs. As soon, how- 
ever, as tho emperor had attained his object, he began to 
take measures for the recovery of the imperial rights in Italy. 
After taking the duchy of Spoleto. he attempted to wrest 
the inheritance of the young Frederick, Innocent's pttpil. 
In 1211 Innocent excommunicated Otho with all his con- 
federates and assistants. The latter, nut tenlBed, prassod 
into the papal states, subjugating Apulia and Calabria, and 
advancing as far as Tarentuin. Archbishop Siegfried was 
therefore commanded, as the papal delegate, to go through 
Germany, proclaiming the papid ban, and enjoining eveiy 
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onp ncUlier to call Otlio emperor nor to render him ohedi- 
eiice. McaHures were taken for declaring; him unworthy of 
the throne, and the youn^ Frederick II. was substituted in 
ins place. When Frederick appeared in Germany, sup- 
ported by the pope and the King of Franco, most of the 
states declare<l in his favour ; and he was therefore crowned 
at Aix-la-Ohnpelle in 1215. Otho, forsaken by fortune, 
retired to his llrnnswick poHsessions. 

Other emperors and kings also experienced the power 
of Innocent. Philip Augustus, king of France, had 
dismissed his wife Ingcburge, and married another. 
When he paid no heed to the admonitions of the pope, 
his country was put under an interdict in 1200, which 
was not removed till he received back his former wife 
in 1201. In the same way Iniioccnl dealt with Alfonso 
IX., king of Leon, when he refused to divorce his wife, 
lie also withheld his consent from a similar marriage 
of the King of Aragon, who, under the title of Peter 11., 
was crowned at Koine, after rendering his dominions 
tributary to the church. John, duke <if the linlgarians, 
received his crown and sceptre from Rome. Siiueho L of 
J*ortugal, after resolutely den^'ing it, finally acknow- 
ledged the validity of the document in wiiicli his father 
laid made the kingdom tributary to St. Peter’s successors. 
Rut John, king of England, humbled himself the lowest. 
When Stephen Langton was elected and eoiiseeratcd 
archbishop of Canterbury in 1207 by Innocent, the 
king opposed the election. lIcMice the poiitifl* excom- 
municated him, and pnt his realms under an interdict. 
Divesting him of all authority, he gave England and Ireland 
to Philip Augustus, king of France. TerriHed ami dread- 
ing a war, John made his doiniiiiotis tributary to the pope 
in 1212. innocent, deeming the violence done to John in 
obtaining Magna Carta as done against the holy sec as 
lord {laramount, threatened the barons and bishops w'ith 
excommunication. But they held firmly to their purpose. 
Innocent appointed a Latin patriarch of Constantinople 
after the city had been occupied by an army of the crusa- 
ders, and Count Baldwin of Flanders had been elected the 
first Latin emperor. Innocent had nothing to do wdth the 
treacherous proceedings in relation to Constantinople. The 
fourth Lateran Council, hold in November, 1215, was one 
of the most imposing. There the representatives of Chris- 
tendom were gathered around Innocent to take meu.sures 
for reconquering I’alestine, exterminating heretics, and re- 
forming the church. In it seventy canons were ratified, 
relating to matters of faith, juriRpnidcnce, and discipline. 
All heretics were the subjects of unsparing rigour throngh- 
out his ofiicial life ; for lie sent legates intrusted W’itli full 
powers to suppress heretics in the soutli of France, who 
went about barefooted, exhorted, argued, sot up courts of 
trial, and employed all measures against the di.'^okidient. 
[See iNQiTiHiTioN.] The Lateran Council was equally 
severe against heathens, as the Muhaminedaiis were then 
called. It also placed restrictions on the intercourse of 
Jews with Christians, w'hile they and Saracens w'ere com- 
manded to wear a peculiar dress. The most important 
regulation of the council was that which coiifinned the two 
new orders of Dominicans and Franciscans. In short, 
papal authority celebrated its jubilee at tliis council, when 
Innocent could compare himself to the sun and royalty to 
tlie moon, borrowing its light from the greater luminary. 
From the time of the council till his death. Innocent longed 
to exercise the duties of the pastoral office, and preached 
often. His discourses were figurative and in the style of 
the Old Testament. lie died on the 16th of July, 1216. 
Innocent was learned according to the age, laborious, 
earnest, energetic. Though rich he did not indulge in 
luxury, but subordinated wealth to the great ruling passion 
of his life, that of exalting the spiritual above the temporal 
power. His wealth was not hoarded up iii the S])irit of 
A tuisor, but freely spent on behalf of tlie poor and the 


crusades. It must also be stated that he was a father to 
widows and orphans, a steady friend, and sometimes a peace- 
maker between princes and their subjects. v^Ie certainly 
contributed more than any other pope to enlarge tlie domi- 
nion of the Roman see. Besides his letters, Innocent wrote 
a number of tracts and discourses, chiefly practical ; a 
commentary on the seven penitential psalms ; three books 
on contempt of the world ; and six books on the mysteries 
of the ma.vs. The epistles, in nineteen books, were repub- 
lished by Baluzo, in two vols. folio (Paris, 1682). His 
works first appeared in 1552 and 1576 at Cologne. 

Innocknt IV. (Sinihaldo t/e’ Fieschi) was made a car- 
dinal by Gregory IX. in 1227. The long contest waged 
between Gregory and the Emperor Frederick II. is else- 
where fully described. [See Gukoouy IX. and Fuwn- 
KitiOK II.] At Gregory’s death Celestiiie IV. was elected ; 
thirteen days later ho died. Frederick vainly urged the 
cardinals, who fled from Rome, to choose a successor, so that 
he might be relieved from the excommunication of Gregory. 
He lost all patience, advanced on Rome, and seized the 
estates of tlif‘ cardinals, after the see had been vacant fur 
two years. This measure forex?d an election. In terror 
the cardinals met at Anagni, and elected the greatest parti- 
H.'m Fre<lcrick possessed among them, Cardinal de’ Fiesehi. 
Some one congratulated Frederick. Ah no!” he replied, 
‘•‘ill the cardinal I have lost my best friend, in the pope I 
shall find my worst enemy. No pope can be a Ghilielliiie’* 
(an imperialist). 'J'he cardinal fulfilled his prophecy by 
the significant hint he gave in choosing his pontifical 
name. Innocent HI. had been the scourge of princes. 
He took the title of Innocent IV., 24th June, 1246. At 
first he responded freely to Frederick’s overtures, and in 
March, 1244, signed a treaty with him. This lasted ex- 
actly one month. The hostilities which began in April 
lM‘tw’tH*u Innocent and Frederick, resulted in the pope’s 
flight to France, or rather to the city of Lyons, thou a free 
city of the empire, proclaiming a crusade against the eiiqieror 
ns the common enemy of Christendom (1246) at the Council 
of Lyons, in spite of the counsels of the saintly I^uis 
of France. Innocent’s life was attempted after this pro- 
clamation. His suggestion of a visit to England met 
with a rough rebuke from the revolted barons of Henry 
III., “ We do not want the pojje to pillage us.” Ilis 
exactions hud been so excessive that his collector had been 
Humiimrily ejected by the barons. 

The pope’s anger against the empire did not cease with 
Frederick’s death. Innocent at once returned to Italy, and 
was followed as swiftly by Conrad. The pope struck boldly 
for the kingdom of Sicily. He pursued Conrad with the same 
hostility as his father, lie was not strong enough in anus 
to eject Conrad, who, excommunicate though lie was, was 
received either with open arms or as an easy conqueror. 
Innocent looked round therefore for support, and fixing on 
the wealthy and ambitious Ricliard, duke of Cornwall, 
brother of Henry 111., he ofiered him the crown of Naples. 
Richard was too prudent to accept it ; but the vain and 
feeble king welcomed the offer for his son Edmund, who 
received investitui'e from the pope, was saluted as king at 
court, and whoso hoped-for entry into his kingdom w'us 
sought to bo provided for by lai ge subsidies which Henry 
forw^arded to Innocent. He taxed, he begged or forced 
loans, he robbed the exchequer for this pur|>ose to such aii 
extent that it was greatly the cause of the revolt of the 
barons and the battle of Lewes. Conrad dying in 1254, 
the sovereignty passed to his young sou Gonradin under 
the guardianship of his uncle Manfred, an illegitimati* son 
of Frederick II. By enormouB exertions a great army was 
gathered under the banners of the warlike pope. As it 
advanced Manfred found his adherents waver. lie at once 
semt in his submission to the pope, who was delighted to 
receive the homage of the first captain of the age. luno- 
cent advanced to Naples, loading Manfred with honours, 
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tlie better to socure nim. But Manfred learnt that a deep 
plot existed against his liberty, pi'obably bis life also. He 
lied to Lucor^ where the Moorish subjects of his late father 
received hitn gladly, and he begun to gather a few forces. 
Innocent, thoroughly alanned, and as regtirdlesH of his sale 
of the rcahri to Edmund of England as of the price which 
ho had received at so great a cost to the father of the pur- 
chaser, now sold it for the second time to Chni'les of Anjou, 
brother of the King of France. But hardly had he com- 
pleted this transaction when ho died, 7th Decoinlier, 1254. 
One of the last bulls issued by Innocent IV. was the cc‘le- 
brated bull submitting the Frnneisean and Doiniuicaii 
friars to the control of the ecclesiastical authorities. 
The Dominicans openly prayed for deliverance from k(» 
wicked a pope — wheuce, says the ancient chronicle of 
Siena, the proverb arose, on the B])eedy death of Innocent, 
“ Fiom the litanies of the Dominicans, <) Lord, deliver us! ’* 

Innocknt V. {J*ie4ro di Taranta*in\ elected in Febru- 
ary, 1 27b‘, in succession to Gregory X., died in the following 
June. 

Innocent VI. (Etienne d' Albert") w'us created cardinal 
of Osticii, 11142, and succeeded CltMiieiit VI. as pope 18lh 
December, 1.'152, during tlic exile of the papacy to Avignon. 
His acccshioii wxs amid the horrors of the black death 
and tlie triumphs of Edw'ard III. of England, which added 
the desolation of war to that of the j)lagiie. His first act 
was to annul the decision of the conclave assembled after 
Clement’s death (altliough he had himself sworn to it), 
linilliiig the number of cardinals to twtMity, and requiring 
the po])e'8 election of new cardinals to bo confirmed by 
two-thirds of the existing college. This arrangement, as 
Innocent was wise enough to see, w'ould have reduced the 
jKjpe to the position of the later doges of Venice, a mere 
agent of the will of a superior oligarchy, liinoe^mt at- 
lemf)ted to raise the ))apacy from the luxurious sloth into 
which it had fallen. He insisted upon the clergy returning 
to their benefices, and sent Cardinal Albornoz to Italy to 
prepart* for his own return. A chaplain came to him, as 
111! would liavo done to Clement, asking for a hcncfico fur 
his nephew. “lx*t him take one of tlie seven benefices 
which yon hold,” said the ])ope (as reported by Bains) ; 
then going on, he said, Retain three for yourself, and 
with the remaining t]ii*ce 1 will reward some poor and 
deserving clergy.” Albornoz recovered the gi eater part of 
the Italian papal dominion in 1853, Ricnzl being taken by 
him from his Avignon prison to become the senator or 
governor of Rome, where he died in 1354; and just before 
his death Innocent was gratified with the full submission 
of Rome on the one condition that Albornoz should not 
rule there. Innocent died 12th September, 13G2, and was 
buried in the magnificent tomb which still forms one of the 
glories of Villeneuve, the fortified tete du jfont opposite 
Avignon. Innocent VI. lent all the force of his w'isdnm 
and of Ids authority to procuring the peace of Brctigny, 
w'hich stayed for a time the continual bloodshed bctw'ccn 
England and France. He came very near also to a chance 
of reuniting the Eastern Church with the Church of Rome ; 
for the Eastern emperor, John ralsBoIogus, ofibred his 
hubmissioii in exchange for succour against the usurper 
CautacuzenuB. Innocent, however, could not find either 
money or troops beyond what. his own urgent necessities 
ri'quired. Ho was one of the most powerful and prudent 
of the popes of this epoch, ns his successor Urban (the first 
to return to Rome) w’as the most pious. 

Innocent VII. (Coaimo t/e’ MeylioratV)^ Cardinal of 
St. Croix, 1389, siice^'cded Boniface IX. ns pope, 17th 
October, 1404, in the time of the great schism. He swore, 
as did idl the other cardinals, to abdicate the papal throne, 
if elected, so soon as the antipope, Peter di Luna, called 
Benedict XI 11., should agree also to abdicate, so that the 
reunited church should elect a pope acknowledged by all. 
This chance, however, did not come to him. He had too 


much virtue and gentleness for the troublous tunes. A 
sanguinary revolt drove him from Rome to Viterbo for 
refuge at the end of 1405, but in a few months the city 
itself invited him to return. Ho died 0th November, 1400. 

Innocent VI 1 1, ((iiovanui Buitiata Cibo) sprang 
from a noble family of Genoa. Ho became cardinal in 
1473, and succeeded Sixtus IV. as pope in 1484, at the 
age of fifty- two. His public nets present a curious 
medley. In 1485 he preached with great fervour a ernsadts 
but uirepted 40,000 ducats from the sultan as the price of 
impoitaiit services to liim. In 1480 he issued a hull con- 
firming Henry Vll. as King of England. In 1487 he 
issued the famous bull against witches, called the Mqlleua 
malejicarum^ appointed Torquemada grand inquisitor of 
Spain, and preached a crusade against the Waldenscs for 
their heresies. His private life is not so complex; the 
only thing to he said for him is that he lived in hud times. 
He is said to have had sixteen acknowledged ehildrcn, and 
took every advantage his position afforded to provide com- 
fortably for them. Innocent died 25th duly, 1492. 

Innocent IX. (Giovanni Antonio /'’ncc7ii«e</.o) reigned 
from October to December, 1591. He was very aged 
wlien he was elected, and the warlike exhortations he 
issued against Henry IV. and tlie Huguenots of France 
sounded strangely from the eoudi of a diving man. He 
was succeeded by Clement VIII. 

Innocent X. (Giovanni Battiata Pamjili) was seventy 
years old when lie reached the papal chair as successor to 
Urban VII L, 15ih September, 1044. His only important 
act was the coudenmatioii of the Jaiisenist propositions in 
1053. He was a cheerful, amiable, industrious old man, 
and merited respect. Unhappily his easy nature gave way 
to the imperious nature of an amliitious and very capable 
woman, Olympia Maidalcbina of Viterbo, his brother’s wife, 
to whoso wealth he had himself owed as a young man his 
advancement. The lady received ambassadors on their 
arrival, foreign courts loaded her with presents, iiotbing 
could bo done without her, nor vrithout amply paying her 
for her services. Her appointments all bore a Kti])ulated 
commission on tlieir value. 'J'he reputation of Innocent 
unduly suffered by these arrangements, of most of wiiich 
he was quite ignorant. He died 5Lh .lammry, 1055. 

Innmicent XL (Benedtlto Odeacnlchi of Como), cardinal 
in 1047, liccamo pope as successor to Clement X. in 1070, 
at the age of fifty-live. He hud been a soldier as a young 
m.ui, and clianged ins e^ircer at the advice of a cardinal, 
probably Innocent X. Innocent was a man of such re- 
murkahle humility, that in calling his servants he would 
append the proviso if they were at leisure,” and of such 
exemplary piety that his confessor declared he had never 
discovered anything in him which could estrange the soul 
from God. He was os earnest and as conseieiitious us 
he was gentle and ))iou8 — one w'ould say a perfect pop<*. 
Repeated attempts have been made to canonize him, but 
hitherto French iniiuence has prevailed against the official 
eonfinnation of the popular view of his sanctity. Innocent 
found a deficit of 170,000 bajocehi yeaily, and at onco 
met this liy depriving all kinsmen of recent popes of their 
posts attained by favouritism. Many places were abolished. 
In a very few years the expenditure was not only mot but 
surmounted by the reveime, and that though many taxes 
w’cre substantially reduced. lie incurred not only the life- 
long enmity of France, hut an enmity lasting to our owu 
times, by his equal firmness against tlie tyranny which 
Louis XIV. was exercising against the .lansenist clergy. 
From tliis arose a claim on the king’s side for the liberty 
of the Gallican Church to set its own liousc in order, and 
on the pope's side for the supremacy of Rome. Ixmis sent 
his ambassador to Rome in 1 087 with sucli a retinue that 
it amounted to an invasion. Innocent excommunicated 
the ambassador for his illegal seizure of parts of the city. 
hLouis retorted by measures directed towards raising tlie 
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«rc‘1il)ihhopriG of Paris into a patriarchate^ and by the 
Ncizare of Avignon, a papal territory. Innocent left thirty- 
live French bishops 'without canonical institution. It was 
indeed a schisiii of large proportions, and yet the pope, 
strong in his rectitude, held on. The same truth to his 
('I'dcr led him to confirm the judgment of the Inqui- 
sition against the Moliiiists in 1G87, a pniceeding 
which must have cost him much, directed against men 
of religious enthusiasm so nearly akin to his own. For a 
year or so before his death (10th August, 1689), he had 
supported substantially the expedition of William 111. 
.against James II. of England — a Protestant against a 
Catlujic — a proceeding which at first sight is inexplicable, 
until we remember that the Stuarts were mere pensioners 
of France, and that under them England was a powerful 
ally of Louis JilV. In fact, it was from a Fieiich spy at 
Koine, ill the office of Count Cassoni, Innocent's secn^tary 
of state, that James and Louis first learnt, at the end of 
1687, that the malcontents in England meant to dethrone 
James in favour of the Prince of Orange (William III.) 

Innocent XI I. {Antonio Pignntelli) is separated from 
Innocent XL only by the short reign of Alexander Vlll. 
lie was chosen by the great exertions of the Fremdi to 
secure a peace-pope; and although J^mis XIV. had even- 
tually to give way before the tenacity of the pope and 
withdraw his assumption of independence, tlie schism w.os 
healed in 16f»3. Innocent XII. reigned from 1691 to 
1700. He was a benevolent, gentle ruler, but of great 
firmness; a worthy successor of the saintly Innocent XL 
He even went further than his predecessor in reforming 
nepotism, and in 1692 issued a bull prohibiting forever 
any pope from liest owing any estate, office, or revenue 
wliatcver upon relatives. 

Innocent XIII. {lificJiael Angelo the fiicnd 

and protector of the Old Pretender (son of James 11. of 
England), reigned from 1721 to 1721. He 8neee<Hlc«l 
Clement XL His pontificato was marked by his strung 
anti-Jesuit feeling. He even prohibited the order from 
e nrolling new members, and stopped their famous Clunese 
missiotiury work. He refused, however, to annul his pre- 
decessor's Vnigenitus bull of 1713, which condemned the 
duetriiies of tlie Jaiiseiiists, the Jesuits’ gi-eat opponents. 

ZNNOBf WATB BONE, ARTERY, VEIN, 'i'hcso 
“ unnamed ” parts of the body are thus nameless probably 
because the first is irregular almost to shapeU>8suess, and 
tlie latter are but the junctions of great vessels in their 
course to or from the heart. The two innominate, honex 
arc made up of bones distinct in infancy, but which unite 
in tlie adult subject to form the two sides of the pelvis or 
Ji ip-gird Jc. I’he pelvis may therefore bo said to be formed 
by the two innominate bones ; but it is more usual nf»w to 
treat the several parts of the innominate hone as sepurute 
bones. The pelvis is figured and described under Ba<jk- 
itoNE. The innominate art erg is the largest trunk given 
off from the aorta at its arch, when having risen from the 
heart it turns and descends. It divides, after a course of 
only about 1} inch, into the two main aHerics of the right 
side of the head and arm respectively (rlin carotid and 
subclavian); the left carotid and left subclavian issuing 
from the aorta direct, without any joint trunk such as the 
arteries of the right side possess in this short innominate 
artery. The innominate veim an: also large short vessels 
at the root of the neck, collecting the blood from the right 
and left subclavian and carotid veins respectively, draining 
tlic head and arms ; but they do not discharge separately 
into the heart, they join together to form the short vetta 
cam superior^ which discharges the entire blood of the 
head and upper extremities into the right auricle of the 
heart, the great vena cava inferior brining into the same 
ebambw the blood from the body and the lower extremities. 

INNB OE COURT. These, according to Stowe, were 
originally the hostels founded by the lawyers in attendance* 


on the Court of Common Pleas when that court was, in 
accordance with tlio provisions of Magna Carta, fixed at 
the palace of Westminster. Of the earliest these inns 
one called Johnson's Inn is said to have been at Dowgute, 
another at Fewtera or Fetter Lane, and a third at Pater- 
noster Kow. In the course of time these establishments 
gave place to more important foundations, and Furtescue, 
chief- justice of England in the reign of Henry VI., enum- 
erates only the four inns «»f court now existing — viz. the 
Inner Temple, the Middle Temple, Lincoln's Inn, and 
Gray's Inn. 

I'he Inner Tcnqde, as well as the Middle Temple, owes 
its name to the Kiiiglits Templars. After the dissululion 
of that order in 1312 it was granted to the Knights of 
St. John of Jerusalem by King Edward III., and was soon 
afterwards (134(>), according to Dugdale, demised by them 
to “ divers professors of the common law that came from 
Thavie’s Inn, in Holhurne.” The church, which is com- 
mon to both societies, was founded by the Templars upon 
the model of that of the Holy Sepulchre at Jerusalem, 
and was consecrated in 1185, and dedicated to the Virgin 
Mary. 

Lincoln's Inn occupies the site of the palace of the Earl 
of Lincoln. It possesses a line modern hall and library, 
built ill the Tudor style. 

Gray's Inn is so called from having formerly bclonge<h 
to the family of Gray or Grey do Wilton. Lord Bacon 
was a member of Gr-ay's Inn. 

Each inn of court is governed by its benchers, who fill 
up the vacancies of their own body. The benchers of each 
inn exercise the power of calling to the bar the momhors of 
their own inn. Tlicy also exorcise the power of disharring 
a barrister, that is, depriving him of his degree of harristei. 

The inns of court combine togotlier to form the council 
of legal education, an exaniiiiiiig body which has framed 
regulations for the admission of students, the “ keeping of 
terms," and the conduct of cxamiiiutioiis. 

Inns oe Ciianceuy. — Besides these four Inns of court 
there Were until recently eight inns of ehnne*n*y — vi^. 
(Hiflord’s Inn (founded 1345), Glenient's Inn, Lyons' Inn, 
New Inn. Thavie's Inn, Furnival's liiu, Buniuid's Inn, and 
Staple's Inn. 1'en of these inns are mentioned by Fortescue, 
ill whose ago common-law students usually passed some time 
at them in order to heconie acquainted with the priwtiee of 
the High Court of Chancery. These inns of chancery hii\ e 
now no students, and their mcinburs arc mostly solicit ois 
who meet, solely for convivial purposes. Clement's Inn, 
Barnard's liiii, and Staple inn no longer exist ascortHuate 
hudies, as their members s<ihl the projierties of the inns 
in 1884, and divided the proceeds among themselves. 
Serjeants' Inn was exclusively devoted to those who had been 
called to tlie degree of the coif, an honour which every 
judge of necessity obtained ; but when the distinction of 
Serjeant was practically abolished in 1875 the inn was 
sold, and the thtMi existing serjeants divided the amount 
realized. 

ZNNSRRUCK or XNKSPBUCX. a town of Austria, 
the capital of the Tyrol, is situated on the hin, near the 
point where thut river is joined by the Sill, 246 miles W. 
by 8. from Vienna, and 60 miles N. of Munich, and has 
18,000 inhabitants. The town is built in a most beautiful 
situation in the middle of the valley of the liin, which is 
hemmed in on both sides by mountains varying from 6000 
to 9000 feet high. It takes its name of Innsbruck (Inn's 
Bridge) from the wooden bridge which formerly spanned 
the river, and on and near whicli the Tyndese, under Hofer, 
after a fierce action, succeeded in repulsing the French 
dni-ing the war of independence. An iron bridge Bupporte«l 
on granite buttresses now occupies its place. A handsome 
chain suspension bridge hoa also been erected. The town 
is in general well built; mamy of the houscB are in the 
Italian style, the boaemeut sto ]7 consisting of arcades, 
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W'hicli are occupied os eliops. The street of Noustadt is 
the finest ; here are the Landhaiis, or Tyrolese Parliament 
House, the post office, and at its southern extremity a 
triumplial arch erected by the Empress Maria Theresa. 
Among tlie public buildings the most interesting is the 
Franciscan church, which contains the tomb (but not the 
remains) of Maximilian I., the most splendid monument 
of the kind in Europe, and the Silver T-iiidy-chapel. The 
twenty-eight bronze statues that form part of its plan and 
represent some of the worthies of Europe, including the 
most distinguished personages f)f the house of Austria, 
were cast by Tyrolese artists ; the bas-reliefs <in the tomb 
and in the Lady-chapel, which arc masterpieces of art, 
were the work of Collin of Mechlin. On the left of the 
entrance to this chnrch is the grave, of Hofer, who so nobly 
defended his country against the French in 1809, until 
betrayed by one of his associates and shot at Mantua by 
order of Napoleon. It is surmounted by a statue of the 
hero in Tyrolese white marble. The other remarkable 
buildings are — the Maria Theresa Palace, built in 1770, 
an the courtyard of which stands an equestrian statue of 
1-^‘opold V.; the university, in which is the ^Inseum Ferdi- 
nandeiiin, rich in Tyrolese minerals, fossils, and works of 
.art; the Capnehin church, containing the penitential cell 
of Maximilian II.; the richly decor.ated Church of St. 
.{aines (Jacob's Kirche) ; the old palace of the counts of 
Tyrol ; .and thn Fiirstcnburg, with its famous golden roof 
{ffolihne dach)^ a sort of oriel window covered with a roof 
of gilt copper, which projects in front of the building. 
The- puhlie, cemetery (Gottcs-acker) contains some fine 
moniiinents. The market-place of Innsbruck presents a 
very interesting appearance, from the great variety of 
picturesque costumes worn by tlie inhabitants of the 
<lifiei*ent valleys who frequent it. 'i’ho chief manufactures 
of the town arc silks, gloves, calico, ribbons, glass, sealing- 
wax. and wood and horn carved work; there is also 
an important transit trade between Italy and Austria. 
The neighbourhood abounds with beautiful scenery and 
charming proineiiades, 

INNXJKN'DO, in ordinary conversation, is an indirect 
hint. It is from the gerund of the. Latin innuere^ to nod 
at. By speaking covertly, as it were “ with a nod and a 
wink,” much senud.al may be conveyed, and yet no definite 
nccus.ation will have been brought, and oftentimes no per- 
son named. The innuendo is a dastardly oratorical weapon, 
used only by coward.s 

*• Willing to wound and yet afraid to strike, 

Who hint a doubt and hesitate dislike.'* 

In its legal meaning it is that part of the pleadings in 
c.ases of libel and slander which makes clear the nature of 
the attiick made, and against whom it was directed. Fre- 
quently, as might be anticipated, the legal and ordinary 
meanings coincide, for an innuendo is the true weapon of 
the ordinary slanderer. 

XKOCUXJk'TXON is the insertion of a morbid fluid 
formed in the body of one person into that of another. It 
lias, however, been more particularly applied to the prac- 
tice of producing small-pox by removing a small quantity 
of the fluid formed in the pustular eruption on the skin of 
one person, and inserting it beneath that of another. 'Tbe 
disease is much mitigated by this process. The practice 
was introduced into this country by Lady Mary Wortley 
Montagu about the year 1721, her son having thus rencived 
the disease during her residence in Constantinople. It had 
long been practised in Turkey and other Eastern countries. 
It was very slowly adopted in this country, and it was not 
until it had been practised on six criminals (whose liberty 
was promised to them if they recovered, as they fortunately 
did) that it received the sanction of the medical profession, 
which was publicly made known by the inoculation of two 
children of the then Pi’incess of Wales. After this it was 
VOU VTI. 


almost universally had recourse to, but the results were 
found by experience to be very unsatisfactory. The disease 
was maintained and spread by the practice, and whereas 
the deaths from small-pox at the beginning of the 
eighteenth century were reckoned as one-fourteenth of the 
total number, the proportion had risen by tlio close of 
the century to one-tenth. In 1796 Jenner introduced the 
practice of inoculation with tho matter of cow-pox, and 
this quickly superseded llic earlier practice. See Vac- 
cination. 

INOCUT-.ATION, in horticulture, is only another name 
for the operation called Budding. The season for ])er- 
formiiig tho operation is, generally speaking, from tlie 
beginning of July to the middle of August, the particular 
time varying according to the season. The best criterion 
is the state of the buds and the degree of cohesion between 
tho bark and alburnum of the stuck. If tho buds on tho 
young shoots liave become so far perfectly formed outside 
as to bear separation from the branch, and if the bark of 
the. stock am be freely raised, and exhibits an abundance 
of cambium in a fluid state, the operation may be proceeded 
with. If, on the contrary, the bark adheres rigidly to the 
alburnum, or is mt, as it is technically expressed, there is 
little chance of success. The operation of budding or 
inoculation is performed in various ways ; but the best and 
most general is that called shield-budding or T-budding, 
from the resemblance of the two cuts made in the bark of 
the stork to the two bars of tho Homan letter T. 

IN'OSITS, a sugar isomeric with glucose, liaving the 
f«)rniula C 6 Hi. 20 e. It was first discovered in the muscle of 
the human lieart, and is found also in the brain, liver, 
kidneys, and other organs. It is also found in tho 
c<»inmf>n pea, enbbage, dandelion, asparagus, and many 
other jdants. It is obtained in crystals, liaving the fonmila 
Cyii. 20 « 2 H 20 ; on heating to 100“ C. (212“ Fahr.), the 
water is given off, antf at 210° C. (410° Fahr.) it melts to 
a colourless liquid, which Bolidifies in crystalline form on 
cMioling. The taste is very sweet, and it has no action on 
polarized light. When evaporated with nitric acid, and am- 
monia and calcium chloride added, it forms a cliarocteristic 
rose colour. It is very soluble in vratcr, but insoluble in 
alcohol and ellicr. It difl’ers from glucose in not reducing 
Fchling's solution (potassio-e-upric tartrate), in giring no 
colour with caustic potash, and in being niiformen table. 
When dissolved in strong nitric ^cid, and sulphuric acid 
added, nitro-inosite is precipitated in a ciystalliiic mass, 
insoluble in water, but soluble in alcohol. It detonates 
when struck with a hammer. Tlie formula is CcHeNsOig 
or Cel^NO )cOb. 

IN^QUEBT, XNaUXSl'TXON. See CoTtoxKK. 

WOXJZ'RY, COURT OF. This is a court on some 
occasions directed by the crown to he held, the object of 
which is to ascertain tluj propriety of resorting to ulterior 
proceedings against any party charged under the Mutiny 
Act. 

XNOUXSI'TXON, THE (Lat. inquisitlo, a seeking for), 
tho name of a tribunal in tho Homan Catholic Church, 
instituted originally to seek for and repress heresy and 
ceitaiu open crimes against faith or religion, such as apos- 
tasy, a feigned profession of Christianity, blasphemy, and 
tho practice of sorcery, witchcraft, and magic. This 
tribunal, as such, was culled distinctively tho Holy Office, 
Wo have said originally such was tho professed object of 
tlie first inquisitorial tribunals established by tho popes in 
the thirteenth century. This is properly known in history 
as the Papal Inquisition. Tho inquisition, as it existed in 
Spain after 1481, differed widely from tho former, and 
should not be confounded with it. 

1. The Papal /njttm/ion.— The disorders said to have 
beetk committed by the Albigenses, Patarini, Cathari, and 
other sects in tho west and south of France at tlie 
beginning of the thirteenth century, gave occasion to tho 
29 
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ilppointment by Pope IiiTiucont HI. of pcrsone armed with 
lofratine authority, and charged to search for and repress 
all such opinions and excesses. It has been thought, but 
without sufficient foundation, that tho first inquisitor-in- 
chief was St. Dominic, and that he was the first who 
advised the pope to establish this species of tribunal. But 
when Dominic and his friend Diego, bishop of Ostna, 
appeared in 1206 as missionaries among the disturbed 
populations of Languedoc, Peter de Castelnau was exer- 
cising against tho Alblgenscs tho functions of papal legate 
and inquisitor. In 1208 Peter was assassinated by a 
servant of Kaymond, count of Toulouse, tho mainstay of 
the Albigcnscs. Tlie pope thereupon authorized a crusade 
to be preached against tho count and his party. Tho war, 
carried savagely on by Simon de Montfort and an army 
composed in great part of greedy and reckless adventurers, 
lasted from 1209 till 1227. From tho beginning it 
degenerated into a bitter poi'tisan and ])u]itical conflict. 
In 1229 the tribunal of tho inquisition, in its first rudi- 
mentary form, was established by Gregory IX., who decreed 
that in every parish a priest and stiveral respectable htyinen 
should bo appointed for the purpose of seeking for heretics 
and bringing them before the bishop. The bisiinps, how- 
ever, declined the responsibility of sitting in judgment on 
sneh difficult cases; and the Dominicans or Friars-preachers, 
founded in 12 lb, were intrusted witii this task. Innocent 
IV., who gave its final form to the Papal Iiiqnisilion, made 
the Franciscans sliare its labour with the Dominicans. 
Still to the latter order belong by far the greatest number 
of inquisitors. In 1542 I’aul HI. created u special hoard 
of twelve cardinals, culled the Congi'egation of the Holy 
Inquisition, and specially charged with guarding the purity 
of the faith. This congregutiun was also a supreme court 
of appeal to which, iu fonner times, all appeals from the 
decisions of the inquisitorial judges throughout Christendom 
were directed, the pope himself generally presiding and 
always ratifying the final sentcuce. At present this 
supreme court only takes cognizance of doctrinal mutters. 
Tho canon law declares that inquisitors iiuve power to 
constrain all rnagistrutes, oven secular magistrates, to cause 
the statutes against hcretirs to be observed, and to require 
them to swear to do so ; also that they can compel all 
magistrates and judges to execute their sentences, and 
these must obey under ])ain of cxtiommuiueatiou. This, of 
course, points to the time when tluj civil governments were 
in close union with tlie ecclesiastical. This was the case 
from the lime of Constantine the Great, all through tbo 
existence of tho Frankish and Germanic empires, down to 
the Reformation. Such a union now exists nowhere. But 
the princi]>les on which both the early imperial legislation 
against heretics and that of media'val limes were based 
must not here be overlooked. The Albigensian and Mani- 
chffian opinions, togetlicr with their jirofcssors. had been 
rigorously proscribed in tbo Greek Kmpire before they 
found a refuge on both sides of tho Aljis. All tlirough 
these ages it was sufficient for the bishops to jironouiice 
that a doctrine was licretical, in order to sec its professors 
proscribed and repressed by the civil magistrate. On tho 
radical power of the church itself to repress by coercive 
measures cither heresy or scandalous conduct, very con- 
tradictory opinions were held. The Gallicau historian, 
Fleury, maintained with Marsilius that the supreme pontiil', 
for instance, could on^y cooreo evil teaching and evil-doers 
when authorized to do so by the emperor or supreme civil 
ruler. This view is that of an insignificant minority as com- 
pai'cd with tho gi’eat body of canonists and theologians w’ho 
teach that the church is armed with an inliercnt coercive 
power necessary for the protection of the purity and in- 
tegrity of her doctrine, os well as of tho spiritual' life of 
her members. In the manner of proceeding against here- 
tics, two things are carefully to he distinguished — the part 
performed by the ecclesiastical judge or inquisitor, and 


that which devolved on the civil power. The criminah 
code of evciy country in Christendom, down to the last 
century, prescribed the use of tho tortur^, in obtaining 
testimony. Every nation used cruel punishments not only 
toward the gi’catest criminals, bnt towoi'd persons found 
guilty of what we now consider to be minor ofi'ences. 
Forgers and parricides had their right hands cut off. 
Persons coining and passing false money were burned at 
the stake. Indeed this terrible form of capital pmiisli- 
meiit was awarded to a variety of crimes. The annals of 
religious persecution iu the British Islands, ns well ns on. 
the Continent, arc records of atrocious tortures and suffer- 
ings inflicted before conviction, often on mere suspicion 
and most untrustworthy evidem«\ In the wars against 
the Waldenses, Albigens»*s, Cnthari, Patarini, &c., on both 
sides of the Alps, cruelties were committed by cacli party, 
as it happened iu tho long civil wars of England, 'flio 
P*catest severities practised against heretics in Northern 
Italy happened in the early part of the thirteenth ctaitury, 
when they were often treated as rebels by the civil authorities. 
After this period very little blood was shed in the Italian 
cities for crimes against religion. In Bologna, fop inslaiic-e, 
only a single execution ever occurred. The inquisition in tho 
Papal States was mild in its dealings with heretics. Tho 
inquisitors were instructed, in visiting tho districts assigned 
to tlicm, to announce in tho most public manner tbc ])nr- 
pose of their mission. This, liowever, w’as only done wMiilo 
the gi’eat Albigensian agitation was at its height. Tim 
inquisitors declared themselves to be hound under the 
severest censures to do their duty. All persons protessiiig 
erroneous cqiinions were given a iixeal period within which 
they might appear, repent, be absolved, and subjected to 
]}ublic penane«\ Where tho persons thus abjuring had 
taken a conspicuous part or given gn‘at scandal, the jumanees 
inflicted were severe, and precautions were taken against 
th<*ir h‘»gimiing again their former courses. To tlioso 
wrho were coiisulen’tl to have been only led astray 
great indulgence was to bo shown. The peiiod of grace 
over, proceedings were instituted against the conluma- 
cious. As was the custom in tho courts of the age, 
oral and written testimony was taken. The inquisition, 
in taking preliminary informations and examining wit- 
nesses, liad two priests for assessc»rs, and a notary 
to register the dejiositions. It was tho duty of tlio 
civil magistrate, on the requisition of tho ccelesiastieal 
I court, to bring tho accused to judgment. They were 
I arraigned before the bishop of the diocese, who w'.is the 
! ordinary judge of doctrine within his own jurisdiction ami 
i the protector of his diocesans. Torture was only resorted 
j to when there was convincing testimony against the accused 
and they continued obstinate. Such was the universal 
custom of the age. Where the testimony, without being 
convincing, afforded ground for strong suspicion, the acensiMl 
were declared to he “suspected of heresy,” ami placed 
under BurveilluuCe. Persons convicted of heresy, when 
obdurate, 'were handed over to the civil courts, and sen- 
tenced to he burned at the stake. 8ueh was the punish- 
ment for heresy, inherited from tho Greek Empire. 

When convicted and repentant a distinction was made ; 
notorious and leading heretics were imprisoned for life; 
others who had been seduced and were not likely to seduce 
others, were dealt with more leniently. One class, tl\at 
of tho “relajised,” was treated with inflexible rigour. 
This, as tho name implies, was composed of such as had 
been once convicted of heresy, liad professed repentance, 
been pardoned, and ‘then fallen back into their former 
courses. The ecclesiastical judges, on tho conviction of 
such persons, were bound to hand them over to tlio 
civil pow'or to be dealt with according to the utmost 
rigour of tho laws. 

The inquisition, thus constituted, was introduced in 
succession into Italy, 2^ pain, Germany, and France, fcio 
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long, moreover, as this constitution remained, it must be 
regarded as a strictly papal tribunal. Accordingly, over 
the I’reiicli avid German inquisition of the following century 
the popes exercised full authority, receiving appeals against 
the rigour of local tribunals, and censuring or even dis- 
missing the inquisitor for undue severity. In France the 
inquisition was soon discontinued ; and though an attempt 
was made under Henry II. to revive it against tho Hugue- 
nots, tho eiTort was unsuccessful. It fell into disuse in 
Germany at the Iteformaiion. In England it was never 
received, all proceedings against heresy being carried on in 
the ordinary tribunals. In Poland it was established in 
1327, but had only a brief existence. In Koine and llio 
Papal States it has never censed, though its history pre- 
bcnts few cases of extreme rigour and cruelty. 

2. The Spani/th Inquisition , — According to Don Joaquin 
Giiicliot, the latest historian of Seville and Cronista Official 
of Andalusia, the inquisition, as modified and organized in 
Sj)ain after 1478, was “a police tribunal controlled by the 
government.” This agrees w’ilh linnke’s assertion that the 
Spanish inquisition is “a royal tribunal fnrnislicd with 
spiritual weapons.” For several years b<‘fore 1478 there 
had been a gi*cat outcry against the convertc»i Jews and 
Moslems, who, it was alleged, while outwardly professing 
to he (Christians, were secretly fullilling the practices of 
their former worship, and exercising a wide and active 
proselytism. Tins was tlie cry raised by tlie clergy. The 
jiohh's, on the other hand, complained bitterly of the usurious 
practices and intolerable (ixactions of the Jews in general. 
Si. Ferdinand (Ferdinand HI.), as well as most Spanish 
kings, had intrusted to dews the management of the royal 
liuus(‘hold and finances; and the great nobles had imitated 
this example. In the lifte(‘nth century, in the reign of tho 
Catholic kings especially, the frequent wars and expensive 
habits of tbo aristocracy placed them liopelcssly in the 
power of their Jewish creditors. Hence tho favour wliich 
tlui popular outcry against both alien inees found among 
the higher classes. Guichot, in vol. iii. of his “ History 
of Seville,” gives those as tho occasional causes that led to 
the establishment in that city and throughout Spain of 
the inquisition under its new form. 'I'lic clergy had good 
reason f('T accusing the converts of hyj)oerisy and prosely- 
tizing practices ; the nobles felt gri<’v(jusly tho burden of 
debt they had to bear; and tho peojdc, who loved neither 
Jews nor Moors, and sutlered from tlie exactions of the 
former, were excited In more than ono locality to riotous 
demonstrations against them. King Ferdinand, who loved 
money, willingly lent car to the petition for rigorous in- 
quisitorial proceedings ; tin* wholesale ooiifiscatioii.s, which 
he foresaw, would replenish tlio myal exchequer. The 
nobles welcomed tho project as one likely to rid them of 
debt and creditors. Such arc the motives assigned by 
contemporary writers for the institution of tho Holy Office 
in fcJouthern Spain under a new ami more terrible form. 
Queen Isabella’s gentle and liberal disposition resisted the 
efforts made to obtain her sanction. At Koine a reluctant 
answer was given by the pope, who, as original documents 
prove, was only moved by the dangers to religion pointed 
out to him. Even when tho papal bull of institution was 
issued by Sixtus IV., ]B.abolln still resisted. And when 
she yielded a conditional assent, she demanded that two 
whole years should bo given to warning the Jews and 
Moors of their danger, and to making strenuous and 
general efforts to instruct them in tlie truths of tlie gospel. 
Zealous and edifying preachers were sent by her orders 
into city and country to enlighten and w^arn the erring, 
and to persuade them to save themselves from coming evil. 
In 1480, at the end of this term of grace, two Dominicans 
were appointed inquisitors in Seville, and the convent of 
St. Paul in that city was made tho scat of the Holy Office. 
A number of important ])(*rsona were imprisoned there, and 
detained for a long time without trial. At length tho 


citizens assemhled, broke open tho convent doors, and set 
the prisoners free. Tliis led to removing the Sf*at of tho 
Holy Olliee to the Castle of Triana, on tho opposite side of 
the river. TIkj inquisitors were spurred by this occurrence 
into extraordinary activity. Indeed, such were the haste 
and tiic severity of their proceedings that a great reaction 
t(tok place in public opinion ; and the Spanish bishops sent 
a reinonstraneo to Komc. Tho two iiiquisitora W'crc de- 
prived of their charge ; a papal brief censured the cruelty 
and undue haste which they had dis]dayed. An inquisitor- 
general for all Spain w’as appointed in the person of Fra 
Thomas de Torqnemadu. But the Spanisli government, at 
that moment occupied in conquering from the Moors of 
Granada the lost portion of the national territory held by 
the Mosl(‘m for more tlian 700 years, was not disposed 
toward lenient measures. Then* was great agitation among 
Jews and Moriscoes, Torquemaila esta])lished branch 
tribunals in Cordova, Jaen, and Villa-Real, and displayed 
inflexible rigour agniiist a})ostatcs and feigned Christians. 
After his death the Holy Office was also established in 
Toleilo. Established amid the exciting circumstances of 
thcj time, whtni the Spanish nation was making its last 
mighty struggle for perfect national independence, and 
while Morocco beyond the Straits of Gibraltar was power- 
ful and threatening, it is not surprising that the inquisition 
should have been popular with the masses. It was directed 
against two rapes which for so many centuries had been 
tlie eombiiied foes of the national liberty and the national 
faith. Tliesc ciremnstanees ex]dain many tilings in tho 
Spanish inquisition, without fnrnibhiiig an excuse for 
undeniable cruelly. On this point, however, impartial 
criticism cannot accept tlic statements or calculations of 
Llorcnle, whose list of horrors can only please vulgar pre- 
judice. The best Spanish scholars regard him ns unworthy 
of conflilcnce ; the least favourable to the church and the 
ancient monarchy admit that he greatly exaggerated and 
guessed at results. The truth about himself is that lie 
was one of those priests wlio favoured the principles of 
the Fnmch Revolution, and were anxious to throw discredit 
on the old order of things, 'j’o please Godoy and the court 
he wnite a book against tho Basque liberties. lie accepted 
oflice under King Joseph Bonaparte, and while at the head 
of the archives of the inquisition at ]\Tudrid, conceived tho 
idea of writing :i history of that institution which would 
suit the ])opnlar taste in France. Banished from Spain, 
lie executed his ilesign in Faris. He never studied the 
archives of tlie inquisition at Seville. His work, as he 
expected, was a good pecuniary speculation. He followed 
it lip liy translating into Spanish the novel of “ Faublas,” 
one of the most licentious that ever disgraced French 
literature, and one of tlie many vile French works then 
systematically imported into Spain. His .statement that, 
during its existence of 830 years, the Spanisli inquisition 
bad condemned to deatli .'<ome 32,000 persons, and sen- 
ttMiecd 2tH,000 to various peiialtic.s, is, as he confesses, an 
approximate (’stimate. But it is a very wide approximation. 
We must wait for the work of Guichot, written from tho 
original documents and on tlio spot, to form a correct 
judgment. Even then \\q must be prepared for a larger 
list of victims tbnu humanity or religion would now attempt 
to cxcii.sc, I'lie most terrible epoch in the reign of this 
dread tribunal in Spain needs only to be compared with a 
like period in Great Britain and Ireland, from 1560 to 
1 660, wlmi, in Ireland particularly, more persons perished 
through the deplorable workings of national and religious 
animosity, and the pitiless proceeilings of ^inquisitions ” 
equally odious, than were destroyed by Eurojicaii wars for 
the last hundred years. Tlie Holy Office in Spain was, in 
fact, independent of the popes. The highest ecclesiastical 
dignitarie.s in the kingdom were tried and punished by it 
in spite of energetic remonstrances from Rome. The kings 
found it politic to soy that the grand iiiquisjtor’s power 
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was greater tbaii that of the throne. They made the 
tribunal take cognizance of many other crimes and offences 
liesides those of heresy or apostasy. Polygamy, seduction, 
unnatural lust, forgery, coining and passing false money, 
imposture, personation, and even smuggling, were subjected 
to its jurisdiction, as well ns sorcery, magic, witchcraft, 
and astrology. Thus the list of the accused and con- 
demned was enoi*mous1y swelled. Again, the autos dafe 
were public judicial ceremonies, in which persons tried for 
heresy and not condemned to death appeared before the 
multitude, abjured heresy, and recited aloud the creed. 
The auto was an act of solemn reconciliation with the 
church. Mohler, in his church history, affirms that the 
autos “were as a rule bloodless. But few inquisitorial 
proceedings terminated in the death of the accused.” 
The popular literature of this and the last century invari- 
ably represents the hundreds of persons condemned to 
make an auto da fc as destined to be burned alive. The 
Spanish inquisition 'was abolished iu 1813 by Napoleon; 
spasmodic attempts were afterwards made to revive it by 
Perdinand VII. ; but it was finally extinguished in 1835. 
In Portugal the iiiquisiliuii never assuiiie(l the severe char- 
acter it had in Spain, though during the brief Spanish 
domination it b(;cainc more of an instrument of state policy. 

INSAN'XTY. The term insanity has been applied to 
nil the forms of nuMital disorder. It is not possible to 
define it with precision. Nor can any good result follow 
from refining on the diffiTcnc(‘s wliich it is said exist be- 
tween lunacy, insanity, and unsoundness of mind. The j 
legal significaiioiis attached to these terms have given rise 
to much confusion. Any division of insanity must of 
necessity be more or le.ss artificial, but by common consent 
medical jurists describe live dificrent forms — mania, mono- 
niauia, dementia, amentia or idiocy, and moral insanity. | 
The last of these, however, is not recognized by the Jaw. 

Mania is a general insanity, marked ]>y mental excite- 
ment, and by delusion on ail kinds of subjects. There arc 
varying degi*ccs of the affection, depending on constitutional 
peculiarities. The attack is often preceded by premonitory 
symptoms, such as uneasiness in the head with confusion 
of ideas, or uneasy semsations in tlie stomach. Then 
succeed mental agitation, sleeplessness, and paroxysms of 
fury alternating with calms. The sensations are frequently 
deranged ; the appetite lost, depraved, or voracious. The 
abatement of the disease is evidenced by the disappearance 
of the hallucinations under which the patient laboured. 
The result of a case will depend on whether it has it.s 
origin in organic disease of the bruin, or merely in func- 
tional derangement. 

3Iofiomania is characterized by the predominance of one 
morbid idea or a limited class of ideas, and there are great 
varieties in the nature of these. Sometimes there is ex- 
cessive pride : the monomaniac fancies himself a god or 
king, possessed of boundless wealth, and having the power 
to scatter gifts and honours. The morbid desire to kill is 
one form, the fear of damnation another ; and so terrible 
ore the suffering and ix>morse, that the impulse to commit 
suicide becomes irresistible. A curious fact among this 
class of the insane is, that they are often nnusually aento 
on subjects apart from their own delusions, and can reason 
with subtlety and ingenuity. 

In dementia we have a rapid succession of ideas without 
connection. The patient expresses himself with untiring 
volubility, and passes from one subject to another. Ho is 
at one moment kind and gentle, at another furious and 
angry. He will for hours togetlier repeat the same sen- 
tence or word. The reasoning and judgment are lost. 

Amentia or idiocy is either congenital or accidental. 
The most remarkable instance of the first of these is to be 
found in the cretins of the Valais, with whom it is asso- 
ciated with bodily ailments and malformations. Idiocy 
may arise accidentally from injuries of the head, the effects 


of violent emotions, or organic diseases of the brain. 
Idiots as a rule speak little, and amentia constitutes the 
most hopeless form of insauity. i 

In moral insanity there is disorder or loss of moral prin- 
ciple without any delusion. There arc a great many 
varieties and dcgi*ees of this. In some there is the irresis- 
tible desire or impulse to commit theft ; in others to drink 
to excess ; in others to acts of incendiarism. In faict, moral 
insanity is closely allied to crime, and it is exceedingly 
difficult to draw the line of demarcation between the two. 
The most fmitful source of this affection is a neglected or 
injurious education. 

There are in insanity various changes in the state of the 
mentail powers. Sensation and perception are often de- 
ranged. Morbid states of the former arc insensibility to 
cold and fatigue ; of the latter, the seeing of what does 
not netuailly exist. The attention and memory arc also 
affected, especially in dementia, while imagination and the 
association of ideas, which an^ suspended in amentia, may 
be exuberantly active in the other forms of menial disorder. 
Derangements of reasoning and judgment occur in insanity, 
but often the eonclusions of maniacs are very logically de- 
duced, if the premises he gi'anted; at other times wc find 
the reasoning cn-oncous, as well as the judgment founded 
on it. Sinnetimcs both faculties are suspended or annihi- 
lated in insanity. The change, however, which occurs in* 
the moral faculty is the cause why the insane are not con- 
sidered as responsible agents, atid the rapidity with which 
this change occurs when insanity has manifested itself is 
sometimes very rapid, persons of the most correct and 
virtuous habits suddenly becoming vicious iu the extreme. 

The causes of insanity are numerous, soriK; of them 
easily traceable and others obscure. The herediUry pre- 
disposition is often v(*ry well marked, and may depend on 
faulty structure of the brain. Bersons of a melancholy 
temperament, and who suffer from disorder of the digestive 
functions, arc predisposed to tho disease, and the tendency 
ill such is greatly increased by fanatical views of religious 
matters. Further, insanity follows on indulgence iu vice 
or debauchery, may he produced by exciting passions or 
violent mental exertions, by tho state of pregnancy, and 
other physical conditions of the system. But perhaps in- 
temperance is in this country the most frequent exciting 
cause. 

The signs of approaching insanity vary greatly, but the 
first symptom usually noticed is an alteration in the 
emotional condition of the patient. The alteration may 
take the form of dulncss, apathy, persistent gloom and 
depression of spirits, or the opposite characteristics of rest- 
lessness, irritability, hilarity, and excitement This may bo 
acetompanied or followed by a change in tho ordinary 
character and disposition of tho patient in relation to mat- 
ters of family, social, or bnsiness life, an alteration which 
becomes more marked in its manifestations as tho disease 
progresses. There is often at the same time a good deal 
of general physical uneasiness, a feeling of fulness in the 
head, headache, and insomnia. The latter is one of tho 
commone.Ht signs of approaching insamty, almost every 
variety of which is ushered in by sleeplessness, sleep cither 
being deficient and disturbed or absent altogether. Many 
of tho symptoms enumerated may arise from causes alto- 
gether apart from insanity, hut where there is auy reason 
to fear they arise from a disordered state of the brain, 
skilled advice should bo secured as soon as possible, for 
mental disease is always most susceptible to treatment 
when dealt with ixi its early stages. 

The treatment of the insane is now conducted upon the 
most humane and philosophic principles. All experience 
goes to prove the desirability, nay necessity, of seclusion, 
and many of the objections which formerly existed against 
lunatic asylums have been removed. In a well-regulated 
establishment restraint is very seldom resorted to, and 
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every means are used to employ and gratify tlio inmates. 
The moral treatment is of more efficiency than the medical, 
and hence i^Js that the heads of Innatic asylums require 
to be men of mental vigour and capacity. 

It is beyond our province in this mere sketch of the 
subject to dwell upon the numerous and weighty points 
which occur in medical jurisprudence relative to insanity, 
'riicse have principally reference to the responsibility of 
criminals, and are attended often with great difficulty, and 
cause ii(» little perplexity. The true difficulty lies in de- 
tenniiiing where eccentricity ends and insanity begins, and 
we cannot hope to lay down general rules wliich will apply 
to every individual cose. Then there are instances in 
which the succession to property is disputed on the ground 
of mental incapacity of the testator. In the records of 
the law many curious cases will be found, and all the great 
English lawyers have endeavoured, but fruitlessly, to lay 
dorm a test by which Insanity can bo tried. 

ll only remains to add, that of late years there seems 
good rcjihon to believe that, owing partially to the excite- 
ment of life, the wear and tear of business, the hurry of 
railway travelling, and such like causes, insanity is inercas- 
iug ; and as these will in all likelihood be augincutcd and 
aggravated with the progress of the times, the increase of 
this disease must be looked npon as one of the penalties 
•we have to pay for our advancing civilization. The laws 
relating to the insane arc fully explained in tlic article 
Lunacy, and statistics, mode of treatment, &c., in Luna- ; 
Ti(’ Asyi.um.s. ! 

INSCRIP'TZONSf the name given to all writings eii- j 
graved on such durable materials as stones, metals, gems, 
&c. The use of such materials for preserving a record of 
public events seems to have preceded by a long period the 
use of ]Hn’ishable substances, such as skins, parclnncnt, or 
paj^cr, and notwithstanding the use of the latter they have 
never ceased to bo employed from the earliest times up to 
the present. Hence there have been found in all parts of 
the world where civilization has prevailed numerous writings 


investigation of inscriptions has been followed with great zeal 
and ardour by the scholars of England, France, and Germany, 
and their researches have extended into all parts of the world. 
Some hundreds of thousands of inscriptions have been copied 
and published, and the greater part, though written in ex- 
tinct languages, such as Egyptian, Zend, Accadlan, Pali, &c., 
have been compelled to reveal their secrets by the patient 
investigation and comparison to which they have been sub- 
jected. There are, however, some, like the celebrated in- 
scriptions of Etruria, which up to the present remain 
undecipherable; but judging from the success that has 
.attended the labours of the past generation and the rapid 
growth of the science of conipaialive philology, there is every 
reason to expect that everytliiug of value w'ill be recovered 
in duo time. 

Of the inscriptions that have been collected tlierc are 
some which date from a remote antiquity. The oldest 
know'n are those of .ancient Egypt, some of wliich are as- 
signed to about <1000 ii.c*., or .">00 years earlier than the 
oldest papyri known to be in existence. The next in 
antiquity are those of AHS}T:ia, and some engraved bricks 
and cylinders have been recovered from Babylonia which 
(late from a period more than 2000 years before Christ. 
According to some students there are inscriptions in China 
which date from the year 2278 n.c., hut others assign tlio 
period about 1200 ii.c. for tho earliest known in that 
country. Some i^hoenician inscriptions have been found 
in Syria which date from the ninth century before Christ, 
the most important being tlic celebrated Moabite stone, 
erected by Mesha, king of Moab, to celebrate his victory 
over the Israelites. See also EciYrT, Etrukia, Hiero- 
ULYRIIICS, CuNKlKOllM ClIAUArTERS, &C. 

XNSBCTIV'ORA is an order of Mammalia. Tho 
lusectivora form a small group containing animals of small 
.size and of retiring habits, neither prized as domestic pets 
when alive nor furnishing, when dead, anything of much 
commercial value. This order, however, deserves great 
attention from the sitientific standpoint, as they present a 



ments and temple walls of 
Egypt was perceived, but as 
the language in whidi they 
wore written had long been 



dead and utterly for^tten they 
were regarded os being beyond 

translation. The discovery of the famous Rosetta stone in 
1799 , with its trilingual inscription, however, afforded a key 
to tlie translation of some of the characters used, and this 
discovery gave an impulse to the study of inscriptions that 
was simply invaluable. During the present century the 


Bangsrlng. 

low, primitive, generalized type of structure. Tho InSectl- 
vora live on tho ground or burrow below it ; a few are 
aquatic or subaquatic. The Bangsrings (Tupaiidse) arc 
arboreal and food on fruits as well as on insects. From 
the tentative, transitional nature of this order no one 


INSECTIVOROUS I*LANTS. 


454 


INSECTIVOROUS PLANTS. 


cbaractur is constant tlironghout ; tbo following]; cbaractcrs 
arc of j^ciierul application, tlie more aberrant genera being 
iioliced further on. The limbs are generally short and 
feeble, coiistnicted for walking or digging; the feet are 
gcncr^ly provided with five toes, which are furnished with 
claws, and ai*o plantigrade, that is to say, the whole sole is 
applied to the ground in walking; clavicles are present, 
except in the River Shrew (Potumogale), A remarkable 
iinifoiinity pervades the whole dental series, rendering it often 
difficult to trace readily the division into incisors, canines, 
molars, and premolars. The typical dentition is shown in 
Gymnura, where the dental formula is — 




3 — 3 . 

3—3' 


I--! 

1—1 


pni. 


4 —^ 
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ni. 


3—3 

3—3 


= 41. 


The incisors are short and limple, and the canines are 
small; tho molars have well-developed roots, and their 
crowns studded with small tubercles. The mamma! are 
generally situated on the abdomen. A low degree of intel- 
ligence is indicated by the smallness of the brain-case and 
the absence of convolutions on the cerebral hemispheres. 

This order is usually divided into ten families: Galeo- 
pithocida;, Tiipalidae, Macroscelidai, Eriuacciclaj, Centetidae. 
EolenodontidsB, Potamogalidaj, Chrysocliloridie, Talpida?, 
and tSoricldu). The first of these contains only one genus, 
Galkopitiiecus, the so-called flying lemur (see IMate, 
fig. 4). This genus is so aberrant that it forms in most 
systems of classification a distinct suborder, Derinoptera; 
it has a broad expansion of the integument, extending 
fram tho neck to the tail, and acting as a parachute. 
The Bangsiiings (see cut) represent a high develop- 
ment among the Insectivora ; they are arboreal and feed 
partly on fruit. The Elephant Shkews (Macroseelidie) 
have a long prohoscis-Iike. snout, and tho metatarsal hones 
arc very long; they are terrestrial and progress by leaping. 
The Erinaceidoe includes tho Hedgehog (Plate, fig. 1) 
and tho Bui-au (Gymnura). Tho Tenkkcs (Coutetida!), 
peculiar to Madagascar, arc among the largest Insectivores. 
Tho Solenodontidse contain only one genus, Solenodon, 
from Hayti and Cuba: tho dentition is peculiar and the 
mammue are very far back on the groin. The Potamogalidaj 
contain only one species, the River Shrew ; clavicles are 
absent, and other peculiarities occur sufliclent to justify 
the erection of a distinct family for this animal. The 
Golden Moles (Chrysochloridaj) arc more nearly allied 
to the Tenrecs than to the Common Mot.k (Plate, fig. 2), 
which forms the type of the next family, Talpidce, in ivhich 
tho whole structure is modified by the subterranean fos- 
sorial habits. The Ehrews (Soricidse) include more than 
half the known number of the Insectivora. They are small 
mouse-like animals (see Plate, fig. 3), living generally on 
kind, but taking to the water in some uiscs. 

The Insectivora are found throughout the temperate and 
tropical regions of the world, except South America and 
Australia. Fossil Insectivora have been found in beds of 
the Eocene period; some of the existing genera (Sorex, 
Myogale) date from tbo Miocene. 

INSECTXV'OBOUS PXiANTS belong to various 
natural orders in the vegetable kingdom. They sliould 
more strictly be termed carnivorous X)latit6, as their prey 
is by no means confined to insects. The best known is 
the Common Sundew QDrosera rotundifolid). It grows 
in wet marshy places in ilie British Isles. The leaves 
spread from the roots like a rosette, with the flower-stalks 
in the centre. The blade of tho leaf is round, covered on 
its upper surface with hairs or tentacles, of which there 
are about 200, cacli tipped with a gland. Tho gland is 
surrounded with a transparent secretion, wlilch glitters in 
tho sun like a drop of dew, whence the common name for 
the plant and tho scientific name of the genus (Drosera, 
from Gr. efrosos, dew). The beauty of tho dew-drop is 
considerably Incicased by a purplish fluid contained in a 


layer of cells below the epidermal surface. Insects are ' 
attracted by the pink glitter of tho leaves, but when they 
settle they stlek fast in the viscid fluid of |hc glandular 
di*ops. Kveiy movement liclps to insui'e their destruction, 
for the tentacles arc sensitive, and begin to move towards 
the centre of the leaf, hoai*iug their prey with them. 
Shortly the movement is communicated to tho suiTuunding 
tentacles, which also close in upon tho insect and soon 
drown it in their secretion. Tlio bending of the tentacles 
is excited (1) by repeated touches, though nnaflccted by 
rain-drops; (2) by tho contact of a solid particle, even 
when this is so minute as to weigh only inrKu ^ grain ; 

or (3) by tho absorption of an infinitcbiiiial quantity of a 
uitnigenous fluid. Tho nitrogenous material of the insect 
is dissolved and then absorbed by the leaves. This diges- 
tion is Die same in kind as that whicli takes place lii an 
animal stomach, for a fenneiit and an acid are both present, 
the acid appearing in the secretion during the bending of 
the tentacles. 

Venus’s Fly-trap (JHoima mmcipula)^ a native of 
Carolina, was first described by Ellis in 17G8 in a letter 
to Linna*us; but this celebrated botanist liud no oppor- 
tnnily of studying it, and, although lie declared it to be 
miraculnm natnrte^ he supposed that it was only by accident 
that insects wenj eaughl. The leaves all spring from Die 
ground. Tlio leaf-stalk has broad leafy extensions on caeh 
side. Tho blade of the leaf hinges on the midrib, st) that 
its two lobes can shut up, just as a book may be closed. 
The margins of the lubt*s are bordered wdth spines, which 
interlace on closing. The sensitiveness lies in three btiiV 
hairs firrangcd in a triangle on each lobe, and hinging at 
their base. When oikj of these is touched the leaf at once 
shuts up, securing the insect if it is largo enough to bo 
worth digesting, but if it is small enough it e8eai)es 
through the interlocking spines. Tho surface of Ukj 
leaf is quite dry, but in the neighbourhood of tho sensitive 
hairs there are several glands. When these have absorbed 
a minute quantity of nitrogenous matter from the cruslnal 
insect, they ]>our out an acid fluid containing a ferment 
which speedily digests the food, and then reabsorbs it in 
the soluble condition. One meal is as much as most 
leaves are capable of managing in their lifetime. Burdoii- 
Sundersou luus shown the cxistencti of an electric current 
in the leaf, and also that there is a negative variation of 
the current when the leaf closes. •This is due to the 
conversion of electro-motive force into mechanical work, 
and is of very gi-eat impoi’tance as showing the rescmbluncu 
between the closing of the leaf and tho contraction of a 
muscle. 

Aldrovandu reaiculosa is a “miniature aquatic Dionaea.” 
It is a native of Europe, and varieties are found in India 
and Australia. It has no roots, and floats about on Die 
surface of the water. The leaves are arranged in whorls 
round the stem. Each leaf-blade, as in Dionasa, has two 
lobes ; but they open only as much as a living mnssel-sbcll , and 
therefore even less than in Dionsea. A narrow rim of each 
lobe is turned inwards, so that their outer surfaces come 
into contact when the loaf closes. A portion of the inner 
surface of the loaf next the midrib is studded with glands 
and sensitive hairs ; Die larger portion next tho infolded 
rim bears fonr-lobed projections, whicli are considered to 
be for the purpose of absorbing the solubio matter already 
digesti^d by the glands. 

Tbo Portuguese Fly-catcher (i)roso/>%Zff£mIiisttan»cum), 
also found in Morocco, has linear leaves several inches in 
length, covered with stalked glands, shaped like minute 
mushrooms. These correspond to the tentacles of tho 
sundew, except that they 81*0 not sensitive, and the secre- 
tion is watery, and also acid before being touched. An 
insect does not stick to them, but crawls onwards, getting 
its wings wetter, until at last it sinks down on the surface 
of the leaf, which is covered with small glands. 
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Buttonvort (Pin^uicula) is abundant in north temperate 
TPgions, and jHisscs down the Andes to Patagoniju Pintfui- 
ciila is common in boji^s in the British Isles. The 

leaves are radical, fleshy, oval in shape, with inenrved 
marjjins. They bear two sets of I'lands, some stalked and 
others almost sessile. The surface is covered with a 
viscous sj'cretion, which increases and becomes acid when 
the glands are excited by nitrogenous matter. The leaves 
digest not only insects, hut pollen seeds and small leaves of 
other plants which have fallen upon them. 

Uladder-wort (TTtricularia) numbers no less than 150 
species, many of which are found growing in water in most 
parts of llie world. Tlic leaves are submerged, and arc finely 
divided ; tliey hear minute bladders fitted with a transparent 
valve, which entrap water-insects, small crustacen, and 
even tlie fry of fish. They appear to have no digestive 
glands, hut arc provided with four-lobed jirojections, which 
absorb the animal mutter when decomposed. The remark- 
able I*rrciiEK-i*T.ANTf#are also insectivorous, but will be 
considered with more advantage in a separate article. 

INSECTS (Tnsecta or llcxapoda), one of the classes 
of AuTiiiioroiiA. Iiisccta is synonymous with Aristotle’s 
term Kntoma, denoting animals in wliich the body was 
<‘nt into and divided into numerous segments. Formerly 
the term included Crustacea, Arachnida, Myriapoda, and 
- liisecta (in the modern significance), and was thus co- 
extensive. with the modern term Arthrojioda. As now 
Used the term Tnsecta refers to the more or less conspicuous 
division of the body into three parts, head, thorax, and 
abilomeii; the term Hoxapoda, which is preferred by some, 
refers to the three pairs of walking leg.s willi which the 
members of this class arc always furnished. Insects are 
ill general covered with a horny or coriaceous integument, 
serving as an external skeleton ; they possess, when mature, 
three pairs of legs; they are capable, for the most part, of 
fiiglit, Jiaving two or four wings. The sexes are distinct, 
the females being, as a rule, oviparous; they undergo 
metamorphosis before arriving at maturity. Circulation is 
eflected by a pulsating dorsal vessel provi<led witli numerous 
valves, and respiration by tine tulics {irachac^ which ramify 
through the body. 

Insects fly, w’alk, leap, swim, dive, mine into the earth, 
bore into wood, build structures which fill our minds with 
nstonishment, and in various ways exhibit the possession 
of mui^^ellous instinctive faculties, insomuch that many 
of their proceedings appear to be the result of profound 
reasoning. They furnish us with silk, wax, honey, lac^ 
cochineal, and gall-nuts. Some are eaten by various tribes 
of men, and they furiiisli food to mammalia, birds, reptiles, 
and fishes, and to the carnivorous of their own class. Some 
are remarkuhio for beauty, for splendour of colouring, for 
gi'ae.efulness and delicacy; others surprise us by tho strange 
singularity of their forms, and others again by their natural 
lantern, which gleams brilliantly in the hours of darkness. 

If we place an insect before us, wo shall find that it is 
divided into three distinct parts: the head, the thorax, 
and tho abdomen. Each of these parts is made up 
of segments. In the abdomen only eight or nine segments 
are, ns a general nile, recognizable externally; sometimes 
the number is still further reduced owing to the posterior 
segments being telescoped. The full number, eleven seg- 
ments, can bo traced in the abdomen of tho embiyonic 
insect. Again, the head appears to bo a solid horny case, 
but the existence of several paired organa of the mouth 
liomologons with those of a crustacean demonstrates that 
this part is built up of several segments. The thorax is 
composed of three segments, which are generally very dis- 
tinct externally. 

The head beats two important sense-organs, the antennas 
and the eyes. The antennes are long jointed processes 
placed on either side of the anterior portion of the head. 
They are probably to be regarded as the homologues of the 


prostomial tentacles of tho chrotopod wonns, and not ns 
modified appendages, ns arc tho antennae of cmstaceans. 
The various foims wliich these organs may assnmo are 
shown in tho Plate Insects, figs. 1-23. Even in the 
same spcfcios thei-e may be a difference in form between 
the antennio of tho male and that of the female. The an- 
tennic are undoubtedly important organs of sense, bnt their 
special function is not clear. Every known sense, save 
that of sight, has 1)e.cn in tnrn ascribed to them. In many 
cases they are certainly tactile organs, while they appear 
to be the media through which insects that display a high 
degree of intelligences such as ants, coSvey information to 
one another. The eyes are of two kinds, simple and com- 
pound. Thii simple eyes (ocelli or atemmata) are usually 
thnje in number, arranged in a triangle on the vertex, and 
each provided wntli a separate nerve. The compound eyes 
are always tw'o in number, each being sometimes apparently 
divided; they are very large, and situated on the sides of 
tJie head. Each compound eye consists of a great number 
of hexagfinal facets, each of which is the surface of an eyelet ; 
the eyelets are long cones separated from each otlier by 
hiy'ers of pigment, and with their bases communicating 
with the optic nerve. 

The crown of the liead is called the vertex ; immediately 
below is the clypeus, which is followed by the lahrum or 
upper lip. I’he organs of the month (see Plate) arc variously 
modified for biting, sucking, pricking, &c. The biting or 
maudibulate mouth may be considered the most primitive. 
There are three pairs of mouth-organs homologous with 
the gnathituK of a crustacean, the maiidihlc.s, maxillfc, and 
the labium or lower lip, formed by tho union in tho middle 
line of two appendages. The labrum is usually movable, 
and nrticnlatcd to tho clypens; it is opposed to tho 
labium, and their joint use appears to be to keep 
the food in its proper idaco while the jaws work upon 
it. Chi each side of the lahrnm are tlie mandibles, 
a strong pair of jaws used for seizing and biting; when 
viewed from above beneath they generally represent a 
figure more? or less approaching to a triangle; they ar« 
externally convex, but internally concave, the concave sur- 
face being furnished with serrations or tooth-like processes. 
Below these are the maxillir, or second pair of jaws. Each 
maxilla is made up of several jointed iiieces, to one of which 
is articulated a long jointed tactile process, the maxillary 
palpus. The second p.air of maxillic form, by their union 
ill the middle, line, the labium. The hosal portion of the 
labium is tho meutum or chin ; articulated to this is tho 
ligula, usually hilobed ; eacli of the lobes may divide longi- 
tadinnlly into two divisions, the outer of which is known 
as tho paraglossa. On the outer edge of tho labium on 
each side is a small piece, the palpigcr, bearing the labial 
palpus, wliich usually consists of three joints. This gen- 
eral arrangement of the mouth-organs obtains throughout 
the class, but the form of the appendages is greatly modi- 
fied in accordance \rith the various habits of insects. In 
the bees the general characler of the month is mandibulate, 
tho mandibles being largo and powerful, bnt the ligula be- 
comes an elongated tnbe sheathed by the maxillae. In the 
Lcpidoptcra (butterflies and moths) tlie maxillas form a long 
tapering tube or proboscis; the lahnim and labium are much 
reduced, but tho latter bears a pair of very largo palpi. In 
the Diptera (flies) and Hemiptera (hugs) tho sucking or 
lianstellate mouth is fully developed, all Uie organs taking 
part in tho formation of the suctorial proboscis; the labium 
in both orders forms tho sheath of the tube. 

The thorax is composed of three segments, respectively 
named prothorax, mesothorax, and metathorax. Special 
names are applied to the upper and lower surfaces of each 
segment; thus the upper surface of the thorax consists of 
pronotum, mesouotum, and metanotum, the under anrfaco 
of prostemum, mesostemum, and metastemnm. The seg- 
ments of the thorax are tusnally more or less distinct, tho 
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mcsotliorax being comtnonly the largest. The mesonotum 
or upper surface of the niesothorax bears in many cases a 
small raised plate, the scutellum. The prothorox carries 
the first pair of legs, the mesothorax the second pair and 
the first pair of wings, the inetathorax supports the third 
pair of legs and the second pan* of wings. Dipterous in- 
sects have only two wings, which are furnished at their 
back with a little scale or alulet, the use of which is not 
very clear : the hind wings are represented by small hair- 
like processes, called halteres or poisers. 

The legs are always six in number in the true adult in- 
sects; they are vkrionsiy modified for running, leaping, 
swimming, burrowing, and even for adhesion, by means of 
suckers, to panes of glass, the ceilings of rooms, &c. (as wc 
see in the common fiy). 7"hey consist of five principal parts 
— viz. the coxa, or hip, next to the body; the trochanter; 
the femur, or thigh; the tibia, or shank; and lastly the 
tarsus, or foot, never composed of more than five joints, 
and often ending in two hooked claws, called unguicnli, in 
addition to suckers. 

The wings are expansions of the integument primitively 
connected with respiration. They consist of two tliin mem- 
branes, strengthened by firm JioUow tubes, called nervurcs 
or \eitiH. These nervurcs arc usually regarded as air-tubes 
or tracheai: the blood circulates in the wings, following the 
course of the nervurcs. In the Beetles (Coleoptera) the 
anterior pair of wings become converted into horny organs, 
forming a protective covering for the liind wings, which arc 
alone efiectivc in flight; the forc wings are in tliis case dis- 
tinguished by the special name elytra, nr wing-cases. The 
same process takes place more or less in the fore wings of 
the Orthoptcra (cockroaches, &c.) and of tlio lloiniptera 
(bugs, &c.) Either pair of wings nmy become greatly re- 
duced. In some cases the wings arc not developed at all 
in the females or in both sexes. 

Tbo abdominal segments arc protected both dorsally and 
vcnlrally by horny plates. The perfect or matui*e inseets 
have no abdominal legs. The extremity of the abdomen 
may bear various appendages connected with the genera- 
tive .apparatus; in addition eaudal-joiuted processes may 
be present. 

The digestive system is variously modified according to 
the nature of the food. In its mo.st complete form it con- 
sists of an oesophagus, following the moutli, crop, proven - 
tricnlus or gizzard, stomach, small and large intestines, 
and rectum, terminating at the anus. Attached to the 
oesophagus are usually a pair of salivary glands, w'hich are 
blind tubes, each with a reservoir. The salivary glands arc 
often modified as silk-glands. At the junction of tlie 
stomach and intestine arc numerous long slender tubes, 
known as the Malpighian tubes, whicli have probably an 
excretory function. The spaces between the c*oils of the 
aiimentaiy tract and the other organs arc occupied by a 
peculiar fatty substance, the adipose body. 

The nervous system consists essentially of a double cord 
lying along the ventral floor of the body. The cord meets 
in front of the month in a large bilobed mass, the brain or 
cerebral ganglion supplying the eyes and nntennoB with 
nerves. Immediately below the mouth is the largo sub* 
oesophageal ganglion, united to the brain by commissures, 
and sending nerves to the organs of the moutli. Tiio two 
cords, now more or less united, are continued throughout 
the body, with ganglia disposed at intei-vals, normally one 
in every segment. The thoracic ganglia give off nerves to 
the wings and legs. 

Bospiration is effected by means of an immense number 
of tubes, called trachesc, which ramify throughout the in- 
terior of the body, and run into the wings. The trachese 
arc essentially membranons tubes, having their walls 
strengthened by a spiral chitinous thread, which gives 
them externally an anntdated appearance. In land insects 
the tracheae communicate with the exterior by means of 


lateral apertures, the stigmata, disposed in regular succes- 
sion along the thoracic and abdominal segments. In many 
aquatic insects, especially in the immature foudition, we 
find special gill-like organs, expansions of the integument 
in form of threads and plates, which absorb air from the 
w'ater and convey it to the tracheie. Some aquatic larvse 
are provided at one extremity of the body with a flue tube, 
which can bo protrudfid to the surface of the water. 

The circulatory system of insects is very simple. There 
is a long dorsal vessel or heart, composed of a series of 
chambers communicating with each other by means of valves 
lying just beneath the integument of the abdominal seg- 
ments, terminating in a simple vessel (cephalic aorta) run- 
ning through the thorax to the head ; thence the blood, which 
is a colourless granubu: fluid, escapes into the interspaces 
of the body, and finally enter the dorsal vessel again from 
behind. 

All tnie insects undergo n metamorphosis in the passage 
from rlic egg to nmturity. The mfttamorphosis may either 
be complete, in wdiicli case the insect is said to bo meta- 
bolic, or incomplete, when it is ainotabolic. When tho 
metamor})ho6is is complete the larva (caterpillar, maggot, 
or grub), after several moults, cliangcs into a pupa, which 
is generally inactive, and takes no food. In amctabolic in- 
sects there is no true pupa state, the larva going on moult- 
ing and gradually increasing in resemblance to the iiiattn‘o« 
iuhi^ct. The larvae of many insects, as the gnat, tho dragon- 
fly, &c., are aquatic in their habits, but fiiriiislied w'itli an 
appjiratus which (Miablcs them to respire air. Some weav(‘ 
cocoons of silk, some bury themselves in the earth, and 
some suspend themselves in order to pass through tho pupa 
state. The legs of larva) or caterpillars arc divided into two 
series — viz., the true or persistent, and the prolegs, which 
are temporary. The true legs consist of three pairs 
attached respectively to the first three segments of the 
lM)dy, which constitute the future thorax. The prolcgs aro 
soft, short, and conical ; they vary in number in dilfereut 
speeies. 

Viviparous generation occurs occasionally in insects, not- 
ably in the Flesh-fly (Sarcophaga) and the Aphid a: or plant- 
lice. rurthcnogcncsis or virgin reproduction occurs chiefly 
in tlic Hymenoptcra and Hcmlptera. In the social com- 
munities of the Hymenoptera and Termites, neuters or 
tiiidcvclopcd females arc found in addition to males and 
females. 

The best system of classification of insects is a matter 
of dispute. The classification generally adopted is a com- 
bination (with modifications) of three distinct systems: 
tlie alary, based on the number and character of tho wings; 
the cibarian, based on the character of tbo mouth, whether 
formed for biting or sucking; and tho metamorphotic. 
Insects may bo divided into tho following orders (which 
arc treated in detail in separate articles) ; — IIymenoptera, 
Coleoptera (Beetles), Diptkra, LurinopTEUA, Nkur- 
orTERA, Orthoptera, llEMiirrERA, Tiiysanitra, the 
last group being vcir aberrant, and considered by some 
to be outside tho pale of true insects. 

Fossil Insects . — The number of fossil insects, whether 
we estimate individuals or species, is very small compared 
to the probable number of anciently existing races — cir- 
cumstance quite explicable by reference to the phenomena 
wliich arc now taking place in nature ; for there is reason 
to believe that but a very minute proportion is buried and 
preserved in lacustrine, cstnarine, or marine deposits now in 
progress. No doubt vast nnmbers of insects pass froixir 
the shore and fall into the sea, as we learn from tbo first 
voyage of Cook, who sailed tbovugh myriads of insects, 
some on the wing and others in the water, even 80 leagues 
from land, ofF tho coast of South America; but few of 
these escape the watchful finny races, or ever reach tlie 
bottom of the sea. In like manner we find land insects 
heaped in profusion by winds on certedn tracts of fresh 
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water, and borne down the course of rivers by inundations; 
and these cases, by the aid of particular suppositions, such 
ns evaporatjpn or slow draining off of the water, may offer 
the nearest analogy to the facts actually observed in the 
greater number of insect deposits. 

Insect life coinmonces early in the l^ulscozic epoch. In 
1884, in the Silurian sandstone of Calvados, a fossil insect- 
wing was discovered, agreeing in chai'actcr with tho wings of 
a cockroach (Blatta), which belongs to the order Ortlioptcra. 
Tho remains of insects referred to the order Ncuroptera 
have been discovered in the Devonian scries. In tho Car- 
boniferous rocks fossil insects arc more abundant, tho 
orders Neuroptera, Orthoptera, and Colcoptera being re- 
prcbcntcd. In the Jurassic rocks tho Hymonoptera and 
llcmiptera make their first appearance. The Dipt era and 
l^opidoptera arc first known from the Tertiary strata. An 
iunnense number of insects belonging to species now extinct 
have been entombed in the fossil resin known as amber. 

INSBSSO'RBS. See Passkkks. 

ZNSOL'VENCY. See Bamriujpt. 

ZNSPHIA'TXON (literally, breathing into) is a word 
used once in the New Testament (2 Tim. iii. 16) in refer- 
ence to the sacred writings, and generally used in theology 
to denote the divine origin and autJjority ascribed to tho 
books of the - Bible. A distinction is drawn between 
• inspi ration and revelation^ tlie former being claimed for 
tlie whole of Scripture, the latter being limited to such 
discoveries of spiritual truth as being previously unknown, 
and unattainable by the unassisted human faculties, were 
uuulo known by the specbil influence of the Holy Spirit 
upon the minds of the writers. I 

During the early ages of Christianity there seem to * 
liavc been considerable divergences of opinion concerning | 
the number and autliority of the sacred books and their 
]K)sition in the church, but tho fact of tho existence of a 
scries of specially inspired and authoritative books was 
always admitted. The history of the way in which the 
can(»n was completed has already been described in this 
work (sec Biiu.k], and since this was accomplished all 
orthodox theologians have agreed in ascribing u special 
divine character to the Jewish and Christian scriptures, or 
the books of the Old and Nevv Testaments. At the same 
titnc this belief was for a long period rather practical tlian 
speculative, and the doctrine of inspinition was not formally 
defined or carefully cxaniiiicd until the time of the IMur- 
mation. Against the authority of the infallible cliurcli the 
reformers advanced the authority of an iufalliblo hook, and 
though individuals among them, notably Luther hhnself, | 
allowed considerable liberty of judgment, the tendency of ! 
tlie Protestant teaching was to advance and magnify the ! 
authority of tho Bible. Hence came the necessity for a 
closer examination of the subject, and dificreiit theories of 
inspiration were propounded by theologians and scholars. 
No single theory, however, ever succeeded in gaining general 
assent, and tlie controvorsy thus commenced has continued 
down to tho present day, gathering strength as it has ])ro- 
ceeded, until now its results seem likely to afieet most 
profoundly the future development of Christianity. To 
give any lengthened account of this controvorsy, or to 
decide in favour of any particular theory, would bo foreign 
to the scope and character of this w'ork, and a brief notice 
of tho principal theories is all that will be attempted. 

The most extreme of tlieso, but one which has found 
numerous advocates, is that of verbal inspiration. By tho 
advocates of this theory it is claimed that tho Holy Spirit 
dictated the sacred books, word for word, in the first 
instance, the anther being under such au influence as 
suspended all volnntaiy action, or as one defender of tliis 
view expressed it, Every word, syllable, and letter of the 
Bible is tho direct utterance of the Most High.” The 
arguments in favour of this theory are generally based 
upon the supposed necessities of tho case, and it has been 


urged that a revelation of divine truth must of necessity 
bo pure, for any mingling of human thought destroys its 
authority ; that in giving a revelation of his will to man 
the words by whieli it was to be made known must have 
been given also, for we cannot suppose that God, having 
given a revelation, would pennit it to be spoiled by unsuit- 
able expression. Again, wo usually think in words, and a 
revelation given to human tjiought must have been given 
in tho form of words. Lastly, the advocates of this theory 
have inquired, “ If tho revelation be not all of God, who is 
to distinguish between what is human and what is divine? ” 
Tlio orthodox opponents of this theory have been 
generally content to appeal to tho Bible itself in order 
to show that it is only in very few instances that the 
writers of the books of the Bible claim to have received, 
a Verbal message from the Spirit of God ; that the struc- 
ture, style, and history of most of the sacred writings are 
alike opposed to this theory; and that the writers of tho 
books of tho New Testament in their quotations front 
the books of the Old Testamoiit pay little or no regard 
to the exact letter, often using tho Septuagint version in 
preference to the original Hebrew, and in at least half of 
these quotations they disregard the exact words of either 
version. It is furtlicr urged that it would be as rcasonablti 
to claim a supernatural care for tho sacred words as for 
their gift in the first instance, whereas it is b(;yond question 
that the various readings in the manuscripts upon which 
we depend for tho text are numbered by tens of thousands. 
4'lio theory of vt^rbal inspiration has been defended by some 
(‘iniuent divines iu tho past, but it is now abandoned by 
nearly all competent seliolai's. A modified form of this 
tlieory, however, in which diU’erent degrees of inspiration 
are distinguished, has been very widely accepted by Pro- 
testant theologians. Thus verbal inspiration has been 
claimed for such truths as weie given directly by the Holy 
Spiiit, and were not pn*viously known to tho recipients; a 
lesser degree of inspiration, but sutlicient to prevent them 
from falling into any errors for the expression of doctrines 
or facts with which they were previously acquainted; and 
a third degree, which guided them in making use of tho 
materials of others. This tiitoiy allows for tho evident 
difiereiic'es of stylo which exist in the different writings, 
and for the fact that most of the historical hooks are 
compilations rather than original works, but it claims 
absolute tiuth for the wdiole collection. Until a compara- 
tively rec(‘nt period this theory in all its essential parts was 
tacitly ;iecc]ited by nearly all the Protestant churches, and 
it may still bo regarded as representing tho general opinion 
on tha subject. From tho tiino of tho Reformation, how'- 
ever, up to the present, there have always been some 
Protestant teachers who have maintained that while tho 
fundamental truths of tho Bible were given by inspirationv 
the arguments, illustrations, the choice of language, &c., 
were purely human, and, moreover, that inspiration could 
be claimed for a portion only of the material of the books. 
Tho progress made in scu-iptural and historical criticism 
during tho present generation has tended to bring this 
view of tho Bible over more and more to the front, and ita 
influenco is now seen even in the works of the most 
orthodox and devout of Christian scholars. In a published 
I lottor of Dr. Samuel Davidson, written in 1884, he says 
upon this subject, ^^As to the plenary — a term all but 
identical with verbal— inspiration it cannot be maintained. 
Inspiration properly belongs to persons, not books. The 
I authors of tlie different works contained in the collection 
of tho Bible— of most of whom wo know little or nothings 
sometimes not even the name — were men of varioas intel- 
ligence and endowments. Possessing unequal gifts, their 
productions are of unequal value. As infallibility belongs 
to God alone, none of them was infallible in what he said 
or wrote. Each wrote according to his light and the 
purpose he had in view. Contradictious, inconsistencies^ 
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errors both intollectiial and moral, arc obsciTable in tbeir 
writings. . . . There is no warrant in the Bible itself 

for calling it tlie ‘ the word of God.’ The word of God is 
ill the Bible, but the Bible is not the word of God. And 
.•IS the word of God comes through human instruments, it 
cannot be perfectly pure. Its purity is conditioned and 
nioditied by the earthen vessels it is lodged in.” A similar 
view of the matter has receiv^ed influential advocacy in the 
evangelical churches of France, and it represents the opinion 
of the majority of the modem Biblical crities of Germany. 

XNSTAL'MENT, a sjieeifled partial payment of a sum 
of money. Properly instalment means installation, that 
is, the being inducted to some post of dignity, honour, or 
inlliieiice. But since candidates for a board of directors, 
or for simple admission to a company or partnership, would 
of course be expected to pay some part of their qualifica- 
tion in the concern upon their instalment, tlie word became 
limited to this prime condition ns its only meaning, and 
thus split off grammatically from its former synonym, 
installation. From the original meaning of entrance- 
qualification the meaning soon extended to other partial 
jiayments, and paying by instalments is now a recognized 
and extremely useful business term. 

IN'STZNCT is a term which is scarcely capabhi t^f strict 
deflnition. “ An action wliieh we onrseives require ex- 
perienco to enable us to perform, when performed by an 
animal, more especially by a very young one, without experi- 
ence, and when performed by many individuals in the same 
way, without their knowing for what purpose it is performed, 
is usually said to be instinctive. ... A little dose of indg- 
inentor reason, as Pierre Huber exjires.ses it, often comes into 
play, even with animals low intljo scale of nature "(Darwin, 
“ Origin of Species ”). The definition given by Mr. liomanes 
(“ Mental Evolution in Animals ") is most satisfactory for 
practical purposes. Instinct is by him denned us “ reflex 
action into which there is imported the ehjment of conscious- 
ness. The term is therefore n generic one, comprising all 
tliose fucnlticH of mind which are concerned iu conscious 
and adaptive action, antecedent to individual ex])erieiice, 
without necessary knowledge of the relation between means 
4‘iiqiloyed and ends attained, but similarly performed under 
similar and frequently recurring circumstances by all the 
individuals of the same species." By this definition instinct 
is as sharply as possible distinguished from reflex action 
on the one liand and reason on the other. It differs from 
reflex action in containing the element of mind. Sneez- 
ing, coughing, &c., are simply reflex actions, demanding 
the special co-operation of nerves and muscles without 
involving any mental proces.ses. Reason, on tlick other 
liaiid, is the power of perceiving analogies, and is con- 
cerned in intentional aclaptation of means to ends; it is 
exercised in circumstances which may never before have 
occurred in the experience of the individual. 

Instincts vary greatly in degree. The perfection of instinct 
is undoubtedly displayed in the actions of the young of higher 
animals performed at a time when no teaching by tbe 
parents could have come into play. Mr. Douglas 8palding 
showed by various cx])eriments with what a heritage of 
ancestral knowledge a chicken or a young mammal comes 
into the world. (Mr. Spalding’s experiments are detailed in 
a paper read before the British Association at the Brighton 
meeting in 1872, and subsequently published in Macmillan' a 
Magazine for February, 1878.) A kitten when it secs a 
mouse for tlie first time will show unmistakably its instinctive 
recognition of its peculiar prey. Chickens will peck at 
insects, scrape in search of food, and recognize their heredl- 
taiy foes without any instmetion from their mother. The 
idea that young birds require to bo taught to fly is a very 
general one. Mr. Spalding demonstrated its falsity by 
keeping young sparrows caged till they were fledged, and 
then allowing them to escape. It is, however, true that 
tbe parent birds usually encourage their nestlings to essay 


fliglit. The wonderful perfection of the instincts of insects 
is well known ; the social economies of the bees and ants 
arc the result of instincts brought to ^traordiimry 
perfection and tempered with IIuW’s ** little dose of 
reason.” An insect which undergoes complete metamor- 
plioHi.s displays iu the course of its life-history the most 
varied complex instincts. The diflcrence,’’ says Romanes, 
between its previous life as a larva and its new life as an 
imago, is as great as the diflerence between the lives of two 
animals belonging to two different subkingdoms ; and the 
complete adaptation which all the new classes of instincts 
exhibit to the requirements of this new life, is quite as re- 
markable as the adaptation of the new structures to the 
same requirements." 

Numerous instances of imperfect or mistaken instinct 
cionld be given. The Flesh-fly (Sarcophaga carnaria') 
deposits its eggs in tlie flowers of the Carrion plant (AYa;)e//« 
hlrautn^^ deceived by the smell, which resembles that of 
putrid meat. Wasps and bees have been known to visit 
the representations of flowers on wall-papers in search of 
honey ; a bee has been known to mistake a sca-aueinone 
for a flower ; and a similar mistake is recorded of a lium- 
niiiig-bird moth visiting the artificial flowers in a lady’.s 
bfuiiiet. Though the in.stinct of nest-building is usu.illy 
very perfect iu birds, mistakes are not uncommon iu the 
selection of sites and material.s. The explanation of many , 
cases of this kind seems to bo that any change, even the 
slightest, in the normal course of an animal’s life is suflicieiit 
to lead the instinct astray. Some ducklings, wliieh Mr. 
Spalding kept away from the w'ater for several days after 
they were hatched, showed as much dislike to it as chickens 
would have done. Imperfection of in.stinct may also arise 
from the instinct being in a transitional state and not 
completely developed. Mr, Spalding made a number of 
experiments to sec if chickens bad an instinctive fear of 
bees, and found that in many cases the instinct only 
amounted to a shy, suspicious feeling. 

The question of the origin and development of instincts 
is one of extreme interest. The conception of instinct as 
“ lapsed intelligence ’’ wa.s held by G. H. Lewes. Accord- 
ing to tliis theoiT actions, at first consciously performed, 
may, as the result of long conliniianccin successive genera- 
tions, aided by tlic principle of inheritance, become instinctive. 
Instinct therefore ha.s arisen in all cases subsequently to 
intelligence. Herbert Spencer on the other hand views in- 
stinct ns differing only in complexity from reflex action, 
growing out of it, and only involving consciousness in its 
higher stages. The opinion of Darwin on this question 
will be seen in the following quotation from tbe “Origin of 
Species;" — “ It will be universally admitted that instincts 
are as important as corporeal structures for the welfare 
of each species, under its present conditions of life. Under 
changed conditions of life it is at least possible that slight 
modifications of instinct might be profitable to a species ; 
and if it can be shown that instincts do vary ever so little, 
then 1 can sec no difficnlty in natural selection preselling 
and continually ac-cumulating variations of instinct to 
any extent that was profitable. It is tlms, as 1 lielieve, 
that all the most complex and wonderful instincts 
have originated. As modifications of corporeal stmeture 
arise from, and are increased by, use or habit, and are 
diminished or lost by disuse, so 1 do not doubt it has 
been with instincts. But 1 believe that the effects of 
habit are in many cases of 8ul)ordinate importance to the 
efiects of the natural selection of what may be called 
spontaneous variations of instincts — that is, of varia- 
tions produced by the same unknown causes which produce 
slight deviations of bodily structure.” Mr. Romanes, 
following out the views of Darwin, distinguishes two 
rinciplcs, to either of wliicli, or to both working in unison, 
e ascribes the origin and development of instincts. Tbe 
first principle, to which he gives the pre-eminence, is that 



INSTINCT. 


459 


INSTITUTE OF FRANCE. 


of variation and natural selection ; the second is lapsing of 
intelligence. 

In support of the view that variation and natural selec- 
tion are prime factors in the (»rigin and development of | 
instincts, Mr. Romanes shows that non-intelligent habits | 
occur in individuals, and may bo inherited. Tricks of 
manner displayed by human beings, as is well known, are 
<'onstant1y transmitted. Sncli a purposeless habit is that 
of dogs of certain breeds barking round a carriage. The 
peculiar habit of the tumbler pigeon, which cannot be sup- 
posed to have been acquired purposely, is innate in the 
breed, though aided by imitation. Such liuhits may vary ; 
and the variations being inherited, will be “fixed and 
iiitensiliod in beneficial lines by natural selection.** In this 
connection Mr. Romanes quotes the iiiKtinct of incubation. 

“ Whether or not this instinct began in habits adapted to 
tlie protection of the eggs, it is certain that it cannot have 
begun with any intelligent reference to hatching them; 
and it is no less certain that before the instinct .attained 
ils present degree of pcrfcclioii it must have passed through 
several stages of variation, few if any of which can have 
been due to intelligent purpose on tlic part of th<! birds.” 

The second principle, that of “ lapsing of intelligence,” 
is cslahlishcd by sliowijig that intelligent adjustments, 
when frequently performed by tlm individual, become cither 
•fctrictly automatic or require less conscious ciTort than 
before; and next that automatic actions and conscious 
habits may be inherited. Tlic evidence on this head is so 
strung and well known as scarcely to need illustration. 
Even the style of handwriting, us Darwin points out, may 
become a family tmit- The Imbit of domestic dogs turning 
round several times before lying down is an instinct now 
useless, but doubtless formed at first consciously when the 
wild ancestor made its bed in long grass. The habit of 
begging in dogs has been inherited for g<*nerations, till it 
Jias become instinctive in sonui breeds. The same habit 
has been taught to cats, whose progeny inherited it strictly. 
’J'lie dread of man exhibited by many of the higher animals 
is certainly instinctive ; that it was originally intelligent is 
shown by the fact that in uninhabited islands birds and 
otlier animals show no fear of man and his works. This 
instinctive wildness may be again lost through disuse, as 
is proved by the history of many of our domestic animals. 

liut while the origin of many iiistiucls may be rcfem*d 
to cither of these two principles alone, they may combine 
in the development of others. On the one hand primary 
instincts, or those due to natural selection, may be put to 
better uses by inielligcncc ; on the other, secondary hi- 
st iiiets, due to lapsed intelligence, may bo modified and 
improved by natural selection. The cell-making instinct 
of the hive-bco has been showm by Darwin (“ Origin of 
tspccies”) to be due to the action of natural selection. 
But when novel circumstaiiees arise the bees intelligently 
adapt their constructive instinct to meet such circum- 
stances. The plasticity of instinct is nowhere better sbown 
tlian in the effects of domestication. Artificial education 
and artificial selection by man are as effeetnal in the forma- 
tion and modification of instincts as of corporeal structures. 
Domestic dogs do not attack poultry, sheep, or pigs ; and 
on the other hand, chickens have lost tlieir origin^ in- 
stinctive fear of dogs and cats. Domestic instincts, os 
Darwin calls them, are exemplified in the various breeds 
of dogs. The special instincts of the pointer, retriever, 
and sheep-dog have been “acquired through artificial 
selection and training for the good of man, whereas ordi- 
nary instincts are acquired through natural selection and 
training exclusively for the animars own good. The young 
pointer often points without any instmetion, imitation, or 
experience ; though, no doubt, os we have also seen some- 
times to be the case with true instincts, ho often profits by 
these aids. Moreover, each breed of dogs delights in fol- 
lowing bis own inborn propensity” (Darwdn). To such 


an extent has human selection and training proceeded that 
the h)vc of man has become instinctive in the dog. 

The existence of trivial or useless instincts is no doubt 
a stumblingblock to any theory of instinct. It is certain, 
hr>wcver, that in many cases the utility of the instinct is 
liable to be overhioked. Those cases of useless instincts 
that remain admit, as Mr. Itumanes points out, of two 
explanations. The instinct may have arisen from a pur- 
poseless Inibit or trick becoming hereditary in successive 
gcMicrations ; if the habit ho merely useless, and not detri- 
mental to the species, its growth into an instinct would 
not have been i)revcnted by natural selection. Again, 
useless instincts may liavo the same bearing on the theory 
of natural sided ion of instincts as rudimentaiy organs oji 
that of natural selection of structures. The instinct of an 
animal, now useh'ss, may Jaive been of great utility to its 
ancestors. For a consideration of the migrating instinct 
of birds the reader is referred to the article MigUATIOn. 

(Darwin’s ‘‘Origin of Species,” and an “Essay oil 
Instinct,” published as an appendix to Romanes’ “ Mental 
Evolution ; ” Romanes* “ Animal liitelligenec” and “Mental 
Evolntiiin in Animals,” I^oiidon, lHb3.) 

IN STITUTE OF FRANCE or INSTITUT NA- 
TIONAL. 'J'bc various academies of leaniing in France* 
having been dispersed during the first storms of the Re- 
volution, a decrei of the Republic, dated October, 17J)5, 
established a national academy for the promotion of the 
arts and sciences, eallod the Institnt National. It W’as at 
first divided into three classes — viz. physical and mathe- 
matical seienees, moral and political sciences, and literature 
and the fine arts. Each class eonsisted of a certain num- 
ber of members residing in Paris, and a number of asso- 
ciates in different parts of France, with a small number 
of foreign honorary members. Najioleon I., when he was 
made fijbt consul, reorganized the institute, suppressing 
the class of moral and political sciences, and forming the 
four classes of— (1) Physical and mathematical sciences, 
divided into eleven sections — viz. geometry, mechanics, 
astronomy, geography and navigation, general physics, 
ehemistry, mineralogy, botany, veterinary surgery, anatomy 
and zoology, and medicine aiul surgery. This class con- 
sisti'd of biNty-two resident incinbers, who could appoint 
JOO correspondents, iueludliig foreigners. (2) French 
language and literature, consisting of forty members, like 
the old Acadi^mio Fran^aise. (3) Ancient history and 
literature, corresponding to the old Academie des In- 
scriptions ct Belles Lettros, and consisting of forty mem- 
bers, eight foreign associates, and sixty correspondents, 
(d) Fine arts, divided into five sections— -painting, sculp- 
ture, architecture, engi'aving, and music. This class con- 
sisted of twenty-eight members, eight foreign associates, 
and thirty-six correspondents, native and foreign. An 
.annual allowanec of 1500 francs was fixed for each I'esident 
member, and a salary of COOO francs to each of the per- 
petual secretaries, of whom there were two for the first 
class and one for each of the otlier three. Annual prizes 
were also awarded. This niTangemcnt continued during 
the empire, cxeept that the institute took tho name of 
Imperial. After the restoration Louis XVIII., by an 
ordinance, 21st March, 1810, without changing tho ar- 
rangements of the departments of each class, restored the 
old names of Acadcinie dcs Sciences, Academie Fran^aise, 
Academie dcs Inscriptions et Belles Lettres, and Academic 
des Beaux Arts, giving to each a more independent organ- 
ization, but still keeping them united in one academical 
body called tho Institute. I/^uis Philippe, by a royal 
ordinance, 2(ith October, 1832, added a fifth doss, or 
Acadeiiiio dcs Sciences Morales ot Politiqnes. This con- 
stitution was continued under the Emperor Napoleon 111. 
These various classes or academies have published numer- 
ous valuable memoirs and reports. Each year a sum is 
voted by tho French government for the general fand of 
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the institute, and from this fund arc paid tlie allowances 
of members, salaries of secretaries and other oflicialH, 
several prizes, and the expense of experiments and printing. 
Many eminent Englishmen are foreign associates, and a 
still greater number are correspondents of the institute. 

ZN'STITUTES. The Institutes of Justinian^ one of 
the three parts of the famous Corpus Juris Givilib 
drawn up under the Emperor Justinian in 528. The Code 
was a collection of laws, the Digest a collection of test 
cases, tho Institutes a treatise on the fundamental prin> 
ciplcs of law. The last-named work is in four books. It 
tnofesses to be of an elc^mcntaiy character, but its influence 
on the world has been incalculable. Even as late as 188J 
the very important works of Professor Holland and Mr. 
Moyle (two volumes) appeared from tho press of the Uni- 
versity of Oxford, the first a new edition of the Institutes, 
the second a new edition with copious introductions, com- 
mentary, excursus, and a racily idiomatic translation, quite 
unusually freo from the sense of second-handedness 
whicli usually clings to such things. Roby’s “ Introduc- 
tion to the Digest” came out at Cambridge at about the 
same time, and Holland's Digest — selections only — also 
appeared at Oxford. Tho opening “ legal maxims ” (^juris 
i}racepta^ of tho Institutes must always strike one as very 
dignified bases for a theory of law. Jloneste vivere (to live 
uprightly) seems to point fairly cMiough to tlie duties of 
one’s particular function as a member of the stale and of 
a family ; alterum non Icedere (to do others no injury), to 
respecting what are now called the primary rights of others, 
or rights availing against all tlie w'orld ; nnd swim ettigue 
tribuere (to pay each man his own), to the satisfaction of 
claims which a man’s neighbour brings against iiim, not os 
one of the public merely, but as having undertaken a special 
liability. These arc also elements, though only elements, 
of a true legal classification. The resemblance to the divi- 
sion of moral duties in our own church Catechism is strik- 
ing enough; indeed, it is diilicult to think thul tlie framers 
of the Catechism had not in their minds a phrase which 
every civilian must have known by heart. Rut the Cate- 
chism itself has a semilegal character. And though it is 
true that in sundiy ways one may hurt others by word and 
deed, and deal untruly and unjustly, without coming in 
danger of the law', yet it remains no less true that tiio pur- 
pose of the law is to reinforce morality so far as it can ; 
and to affect ignorance of the moral foundations and pur- 
poses of positive law would be the very pedantry of for- 
malism. These ‘‘ precepts ” hardly pretend to be legal 
rules in the strict sense ; they arc, ns Savigny, ivlio is the 
great German authority on Justinian’s legislation, says — 
“ sittliche Vorschriften, worin Rechtsregeln ihro Grundlago 
haben,” the moral postulates in wliich legal rules And their 
basis. 

Institutes of Charles the Great. — T1j<’sc were church 
decrees, not legal discussions. Charles tho Great assumed 
to legislate for the church as despotically as he legislated for 
the state. He treats the clergy as he treats his secular 
vassals. He forbids the great ecclesiastics to keep hounds, 
falcons, jugglers, &c., to drink too much wine, to waste 
church property; he orders that every religions person 
shall be under the control of the bishop, whether he belong 
to tho secular or the regular clergy. Even during Charles’ 
life his Institutes were jierpetually evaded and his vigilance 
defeated, but after the heavy hand was withdrawn they fell 
to pieces almost at once. 

IN^STBUMXMT of OOVEBNBIKNT was tho title 
given to what in these later days we should call the con- 
stitution, under which Cromwell in 1658 became Lord 
Protector of the Commonwealth of England, Scotland, and 
Ireland. Carlyle describes it as a careful constitutional 
piece in forty-two articles. Among other things it decreed 
a standing army of 80,000 men. As tho oppression of a 
permanent force had never been before felt by England the 


army became unpopular, being also, as it were, the type 
of Puritan domination ; it was therefore disbanded at tlie 
Restoration, and only 6000 guards allowed the king. 
Triennial parliaments formed another proviso of this care- 
ful constitutional piece,” with 840 members for England, 
thirty for Scotland, and thirty for Ireland, the possession 
of J6200 worth of property being the qualification for 
a vote. 

The second instrument of government, of 1657, which 
hud made Cromw'ell king but for his politic refusal, did 
actually give him kingship save in name only, provided a 
second House of Parliament, &c. It also conferred upon 
Cromwell the right to nominate his successor. Ho exer- 
cised his right, and carefully drew up a paper, which, 
however, at his death could not be found. He was asked 
on his deathbed whom he had nominated, but his reply 
was not clear. Thurloe thought ho said “ yes ” when hi;> 
sou Richard’s name was mentioned, but it was never sure. 

XNSTRUMKNTA'TION is the art of writing music 
for several varieties of instruments to play at once. A 
young composer who is perfectly able to write an nnaceom- 
pauied part-song must know many leelmical points eoii- 
ncctcd with the pianoforte before he can even produce a 
good accompaniment to his .song upon that comparatively 
siinide instrument. Still further knowledge of the piano- 
forte is required before a pianoforte piece can bo success-* 
fully written. If from this branch he proceeds to attack 
tiio composition of a pianoforte ” trio or quartet, ho has 
to learn much about the proper way of using violins, violas 
.and violoncellos, not only the special beauties to be brought 
out or difficulties to be avoided, but the proper way of con- 
trasting the strings with tho pianoforte, or one stringed 
instrument with another. Next he will probably proceed 
to write for the string quartet, where the means of con- 
trast arc more delicate, and the diflicnltics correspondingly 
grcjiter. Finally he attacks the varied mass of tones of 
the orchestra alone, in combination with voices, with the 
organ, &c. The considerations governing this complex 
task arc the province of instrumentation to elucidate. 

Before beginning this study the musician must have; 
mastered thoroughly the general olomcnts of composition : 
harmony, counterpoint, canon, fugue, form, and the theory 
of music, as well as facility in compositi<jn of the simpler 
kind, as for voices only, voices and organ or pianoforte, 
organ or piauoforio only, &(\ — all these are indispensable. 
Ill now attempting to instrument the works he has hitherto 
composed, tho musician docs exactly what tho painter does 
when, after having thoroughly mastered drawing, he pro- 
ceeds to the study of colour. A painter whoso drawing is 
inaccurate, whoso perspective will not hear inspection, or 
who.se masses of light and shade are ill-arranged, cannot 
save himself by his masteiy of colour — ho is doomed to 
take inferior rank. Just so with a musician who attempts 
liurriedly the delights of instrumentation with an insufli- 
cient knowledge of ninsic. 

In this most difficult of all the musical arts, the first 
thing is to gain a complete knowledge of every instrument. 
Not necessarily a practical knowledge, that is to say, ability 
to perform upon every instnunent, though the knowledge 
of one or two will be necessary. The great master Berlioz 
w'as never even a tolerable pianist at any time of his career, 
but if the pianoforte was required he knew exactly how to 
use it. The compass of an instrument, its special diffi- 
culties of fingering, its weak parts where the tone is in- 
eflective, its fine parts where the tone is at its best, tho 
style of passages which show it off and of those in which 
it appears to disadvantage, these must all be accurately 
known for each variety. Then its quality of tone, tho in- 
struments it works best with and with whose tone its own 
tune accords best, or in painter’s terins (which are quite as 
intelligible and as necessary in the one art as the other), 
its colour and its power in combined harmonies, shades or 
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tints of colour, must be accurately known. Tliis second 
knowledge cannot be wholly acquired, as the first can. A 
diligent student, odd as it sounds, could learn to write 
accompaniments to songs tolerably well on the pianoforte 
with very little natural musical capacity. In a similar way 
young ladies totally deaf from birth (“ deaf mutes,” ns they 
are called) not unfrequently learn to play the pianoforte 
that they may accompany their friends when dancing, and 
tliis they do without any other sensation than that of the 
touch of the keys with their fingers and the feeling (not 
the healing) of the throb of those vibrations which to more 
fortunate persons make sound. Not so with the musician 
wlio wishes to write for the orchestra. lie must have a 
natural car for colour : in a complex combination of sound 
lie must be able to pick out the elements of which it is 
composed, when he is once familiar with them, otliciwise 
lie c^innot succeed here. Akin to tliis is the power of 
licniing tone-colours in idea, so that not only the har- 
monics of a passage when seen on paper become audible to 
the mind, but also the special colour of the passage is 
iraaginc*il, Tlicre is only one way of acquiring this, as 
Berlioz (the greatest master of instrumentation that has 
yet existed) lias taken pains to point out, and which is 
the way he himself acquired it — namely, to leuru where 
some well-known work is to be played, to read the score 
•n paper, to imagine wliat it sounds like, w-hat difference j 
of colour will be given by the horns coining in licrc and , 
tlio flutes there, and so on, and then to go and hear the 
work actually played, so as to correct the imagination. 
The last step is to rc.ad the score again in the silence of 
one’s study and recall tin* eflecls heard in performance. 

Having ](‘avncd the capabilities of the various instru- 
ments, their tone-colours used singly and in various com- 
hiiiatioiis in this manner, tho coiui»oser may set to work 
with some hope of moderate success, so far as mcchmiical 
effect is concerned. Hic mental clVect he produces rests 
with what modicum of genius ho possesses, and is not 
what wc are here dealing with. Rut lie must be careful 
to write simply and clearly, to keep his body of tone easily 
audible, not confused, with many independent parts cross- 
ing hither and thither, but disposed in broad masses readily 
distingnisliable. If ho is not cautious on this side he will 
tire and perplex his hearers ; in trying to say loo much he 
W’ill prevent his meaning being heard. To this cud of 
clcamess is directed the practical rule that within certain 
limits every body of instruments must make good harmony 
by itself — the wood, the brass, the strings ; that is to say, 
if the wood wind (flutes, oboes, clarionets, bassoons) is 
playing with the strings (violins, violas, violoncellos, tion- 
trabasses) end) must be fairly complete as to harmony, the 
chords must not bo split up between wind and strings, &c. 
The quality of tone of wind and strings is so different that 
the car refuses to combine them into one chord, though 
it gladly licars them as two simultaneous chords of varied 
colour combining to form a new tone-tint. Not less im- 
portant is it to SCO that the middle parts of the register 
are well filled ; a heavy bass or a shrill treble, or worse 
still, both of them at once, give a thinness of effect 
only tolerable as a contrast to fuller cx)mbinations. Tho 
preservation of this balance of tone is perhaps the worst of 
all the pitfalls in instrumontation — a score so readily gets 
too thin or too thick. In nothing do the great masters 
shine more than in keeping a full harmony going, and yet 
exquisitely varied In its colouration, with a fow instioiments 
at a time, refreshing tho ear and allowing it to repose for 
whole iiages of score together, in preparation for some 
mighty crash which is to regain redoubled force by tho 
contrast. It is only the tyro who is miserable unless every 
one in the orchestra is at work; tlio great men put forth 
their full strength very sparingly. Again, the composer 
must ceaselessly strive to gain variety by contrast. Contrast 
of rhythm, of figure, and above all of colour, wood against 


strings, one combination against another ; this is an ai't 
l)cyond all rule, With wliat do you mix your colours ? ” 
might be asked of the musician as it was asked of Opie 
the painter, and the same reply might be given in his case 
also— “ With braiiis. sir.” Another point is the necossit y 
of writing comfortably for tho instruments, avoiding need- 
less troiililo and difliculty, and leaving the performer not 
so harassed but that he can attend to the general effect 
as well as to liis own part. Finally, every p*eat composer 
manages to find some passage which is grateful and pos- 
sibly showy for even the humblest member of the orchestra. 
The trombone will count endless bars, giving a solitary 
blast hero and there patiently and contentedly if he knows 
that his time', too, is coming wlicn in a few grand phrases 
he will be able to show what vast majesty lies in his “ sacred” 
instrumi'iit (the epithet is Mendelssohn’s). What drum- 
mer but delights when Rcetliovcn is played — Rccthovcn, 
who manages to give solos for the drum? If performers 
are interested they play well, and if they ai'c not a good 
work runs great risk of falling flat. 

Beyond the four varieties of the human voice, the 
“ family orchestra,” tlie indispensable pianoforte, and the 
liarinoiiiiim and Americari-organ, tliere lies the king of 
instruments, the organ, and the mighty varied orchestra, 
forming tlic toiie-malorial of the composer. Each of th(‘> 
instruments nnmetl, or to bo named, is separately and fully 
considered in tliis work under its own heading. It is only 
necessary hero, therefore, to enumerate tlic voices of the 
orchestra, 'riie chief divisions are the strings, the wood 
wind, and the brass (with the drums). The strings are 
the groundwork of the orchestra : they have not to lake 
breath, nil keys and most styles of passages arc alike to 
tliem, they blond ^\ith everything; these are the violins 
(first and second), the violas, the violoncellos, and the con- 
Irahnsses (donlilc basses) which double them at an octave 
beneath. Tlic wood wind is also in four parts, but each 
of the four has a very distinct colour, much more distinct 
than the delicately varying colours of the strings. These 
are flutes, oboes, clarionets, and bassoons; and as they 
difler so much in loiio they are always found in pairs of 
e.ach, BO tliat tliey can be used to a large extent indepen- 
dently. The two flutes give a complete harmony of a simple 
kind, and so do the two clarionets, or flutes and clarionets 
may join in a chord, &c. Tho braA9 subdivides into the 
iiorns and the other brass. Tlie horns arc tuned in the key 
of tho piece, or in a key doscly akin. They arc always in 
pairs, because fsee IIokn] one instrument cannot lon- 
vciiicntly ]>Iay the whole siyilc, and also because of the 
same necessity of the horns making liarraony as has 
been just pointed out as affecting tho wood wind. 
They form the connecting tissue of the mass of sound. 
TJieir gentle yet penetrating tone, thc'ir long-drawn notes 
hold tlic orchestra together as notliing else can. The other 
brass is much more sparingly used. The trombones (usu- 
ally three, 80 as to give complete triads in themselves) 
provide the magnificent bass in full combinations, or join 
the trumpets in that blare which, coming among quieter 
tone-colours, has reminded so many persons of the effect 
of scarlet in a painted picture. Then there awi the drums, 
that is, the kettle-drums or timpani, tuned in fifths (and 
always used in pairs, tonic and dominant) ; being retuned 
as the piece proceeds, according to the chords in which 
they are required. Tliesc make the familiar twelve linos 
of an orchestral score, and arc usually thus arranged, 
counting downwards from tlio top of the page — (one 
to four) flutes, oboes, clarionets, bassoons; (five) horns; 
(six to seven) trumpets, trombones; (eight) drums; (nine 
to twelve) violin 1, violin 2, viola,, violoncello and con- 
trabasso together. Besides these there ore certain less- 
used Instruments. Tho chief is the harp, whose pair of 
lines (it uses both staves, like the pianoforte) are usually 
set, when it is required, between the drums and the violins. 
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The ophicleido and bass tuba, with the coutrafafrotto, are 
ernpluyed in larj;c orchebtras to deepen the tone of the bass. 
Tlic side drum is required for military effect ; the big drum 
(bass drum) and cymbals are found far more frequently. 
The line for these two (often taken by the same perfonner) 
is put next beneath the lino of the drums (timpani). The 
triangle is an adjunct played by one or other of the 
drummers. Voices, solo or chorus, are always written next 
above the violins, or else next above the violoncellos, in 
orchestral scores. The organ is inserted next above 
the basses when required, beneath tlio chorus if this is 
also performing. The usual conihiiialiuns arc pianoforte 
and strings (pianoforte trios, quartets, &c.) and i)imuiforte 
and orchestra (concertos) ; strings nloiie, eithin* one to a 
part (trio, quartet, quintet, sestet, &c.) or as a string band ; 
strings and wind sestets, septets, «fec., which linve single 
wind parts added to the singlo strings; and finally, the 
usual varieties of orcliestra. These last an? tlie small 
orchestra^ or string band with wood wind, horns, itiid 
drums, and the jTull orchestra^ with the loud br/iss added, 
and further, the bass drum, cymbals, ])iccolo. flute, harp, 
&c., as required. In militfiry bands clarionets take the 
leading part, answering to the first violins in an tu-dimiry 
orcliestra ; the wood wind is much iiieruased in size, many 
varieties of horns arc introduced among the brass, and the 
strings are of course absent. In ordinary brass bands a 
]»air or so of clarionets arc usually adiled to the brass 
instruments on account of tlieir ^■astly superior flexibility 
and to afford variety of colour. 

Tiicomparably the greatest work on the subject is the 
“Traitd dTnstrumontation ” of Hector lierlioz, the colos- 
sus of the orchestra, whi(di has been wcdl translated into 
English. Professor Gevatirt, head of the Conservatoire of 
Tlmssels, produced a fine tvealise on instrumentation in 
18b3 (French), and Lube's composition (German, 1«<17) is 
yet more lliorougli. Hut most readers wdll liiid all they 
desire to know in the masterly little treatise* on instru- 
mentation by Ebenezer Prout, modestly called a primer 
(“Music Primers,” London, about 1886), which has put 
tiic main points of the matter in a few pages. 

XNSTRUMSNTS* BXUSICAL, may he divided into 
four .sorts — (1) Ket/edy as the organ, pianoforte, hixr- 
inoiiium, &c.; (2) stringed^ as the violin, harp, guitar, &c. ; 
(iJ) wind^ as the flute, clarionet, horn. &c. ; (4) percussiov^ 
as the drum, triangle, cymbals, &c. The various instru- 
ments arc described under their respective names. See also 
Musk; (section Musical Vaifi^'Miaew/s) and 1.n.stuitmexta- 

TTON. 

XN'SULATORS. When u body containing an amount 
of electric fluid or of heat is surrounded by iioii-eonductors, 
and its contact with other bodies Ihereity prevented, it is 
said to be insulated, and the nou-coiulucting bodies an? 
called insulators. The most effectual of tlu'se for electricity 
are caoutchouc, silk, glass, dry fur, gutta-percha, sulphur, 
shellac, and dry air. 

ZNSU'XIANCSL Associations for securing individual 
members from the ruinous consequences of accid(*nts 
beyond their own control, and for making provision for 
widows, children, and other dependent persons, now form 
a necessary part of the social institutions of civilized 
nations. Somt? of these luivo already been considered 
under the heading Futendly Societies, but the more 
important branches of insurance against fire, inariiio dis- 
aster, and life insuranco, remain for consideration in the 
present article. 

AVre insurance as a distinct branch of business in 
England is of comparatively recent origin, and cannot 
be traced back further than 1067, the year following the 
great Are of London. Some of the ancient guilds pro- 
vided eoinpcnsatiun for their members who suffered loss 
from Arc, and in some places tho inhabitants of a district 
or locality were accustomed to render help to any of their 


number who was thus injured. The earliest efforts to 
organize a proper system of insurance took tho form of 
underwriting by clubs or combinations of m^.chants and 
others, and a regular oflice for tho transaction of tho 
business was opened in 1681 in London. A company was 
started in 1696 under the title of tlie Amicable, which, 
under the altered de.sJgnation of the Hand in Hand, still 
caiTies on business, and there are Ave existing companies 
wliich were started in the quarter of a century which 
followed, viz. tho Sun, Union, Westminster, London, and 
Royal Exchange. It might have been expected that tho 
great advantage to society of individnals providing against 
loss by m<.*un8 of small annual ]>ayments would have been 
so far acknowledged by tho legislature as to prevent any 
adverse interference, but in addition to a stamp dnty which 
was imposed before the close of the seventeenth century, an 
aiinnul duty was imposed in 1782, which was afterwards 
raised by degrees until it reached about 200 per cent, of 
till? premium, and wliicli was only Anally abolished in 1869. 

Tho businehs of Are insurance cannot be founded upon 
such exact data as that of life insurance, but sufAcieiit 
experience lias been accumulated to enable it to be carried 
on successfully at a very small cost to tin? persons assured. 
The rates of premium charged by the best comiianies vary 
from a minimum of Is. fh/. per .£100 insured, which is the 
rate for dwell ing-hous(‘s of tlie Arst class and oi dinary 
jirivate furniture, up to six or seven guineas per cent., 
wiiicli are charged on some descriptions of corn mills, 
sugar rc'fmeries, and dye-works. When it is considered 
that the risks undiTtaken by tho companies are alnays 
changing, and tho enormous losses that are every now and 
again su.staim*d by conflagrations in tho crowdc*d portions 
of great citie.s, it seems almost surprising that the hnsiness 
should he as profUahlo as it is for the companies, and on 
the other hand, that any jicrson should neglect to scenro 
his posse.ssions by so easy a method. It is not ]) 0 .ssih 1 e to 
gi^e any exac.t Agiircs ns to the amount of bu.siness of this 
kind transacted in Groat Hritaiii ; but in 1808, tin? last 
year in which duly was paid, the amount insured was 
Xl,4y(),()0U,000, and it may now be estimated as exceed- 
ing X'l, 000,000,000. The amount of in*opcrty insured in 
London alone is about X700,000,000, 

I’he modes of effecting Are insurance arc too well known 
to ncf'd explanation here, but it may he mentioned that 
tJic contract is one of good faith, and it is tho dnty of tho 
insured to fully disclose all special circumstances of risk 
attaching to his property, and any ch.ange of circumstiince 
affecting that degree of risk, in order to secure the validity 
of his policy. When the conditions of the policy am? 
carried out, the insured is guaranteed against loss by Ar<» 
to the extent of the amount insured for, but tho loss is 
reckoned on the value of the property at tho time when 
it vvus destroyed, and it is in the power of tho company to 
elect to reinstate property instead of paying tho value of it. 
No person is entitled to make any profit by the occuitciicc? 
of a Are, hut as it is tho practice of the cc^mpanics in tlio 
general way to give compeii.sation in the form of a money 
])ayincut, it lias boon found that there is a sensible incrcasa? 
in the number of Ares whenever trade becomes depressed. 
Tho returns of the London Fire Hrigudo furnish some 
valuable statistics as to the causes of Ares, and it is not 
too much to say th.it at least one-third occur under 
suspicious circumstances and for unknown reasons. 

Life insurance companies arc divided into three kinds — 
mutual, proprietary, and mixed. A mutual company w 
one in w'hich the members stand bound to each oti«!r and 
constitute tho company tlicmselves. In such (x^mpanies 
no capital was formerly required at the outset beyond tho 
necessary expenses of starting, and a small sum by way of 
guarantee for tho Arst two or throe years *>f working ; hut 
by the Acts of 1870, 1871, 1872, a deposit of X20,0()() is 
required by the government from all new companies, which 
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IK to be retained until the life-msuranco fund accumulated 
out of the premiums amounts to i;40,()00. In a mutual 
company tWe whole of th(} profits are divided among the 
assured after due provision for a reserve fund. 

A proprietary company is one in which a body of 
proprietors raise a capital and pledge it for the payment 
of claims in case the i>remiuinK arc not sufiicient ; for this 
security tliey receive, in addition to the interest of their 
own Ciipital, the proiits of tho bubinesN. We liave spoken 
of this form of company in the present tense, and such a 
company, if it could be started and carried on, would be 
a lawful undertaking, but in practice there are now no 
strictly proprietaiy com])anies, such as formerly cxisied 
having either disappeared or altered their mode of business. 

A mixed oflice is one in whicJi tliere is a proprietary 
company which dues not take all tho profits, but only a 
sliare of them, the rest being divided among the asbured, 
who in return for the Joss of a portion «»f the profit gained 
liave the additional beciirity and use of the proprietary 
capital. 

It would, of course, ho quite out of our province to at- 
teiii]>l to define tlic respective merits of tho diticrent 
systeiiiH. Roth have their energetic advocates and sup- 
porters, but tlio diilerence in actual practice is hardly 
sufiicient in itself to detenninc the choice of an ofiiec. In 
'respect to the principle ujion which life assurance Is con- 
ducted, we may observe that an assurance of XI 00, or a 
contract to jiay XlOO at the death of a giveu individual, is 
XI 00 in reversion to the executors of that individual. 

Tile value of a reviThion depends ujion the value of the 
corresponding annuity ; that is, any given sum, say XlOO, 
to be reeeived lohm a given event arrives, depemls for its 
Yalu(! uptiii that of XlOO a year to be received UU the 
evi'iit arrives. Suppose, for example, that inimey makes 
5 p(‘r cent., and that an uimuity, sny upon a life, is 
worth fourteen years’ purchase: tliat is, XJOO paid a year 
hence, and again two years hence, and so on as long as the 
life lasts, is now worth XUOO. Ih'quired the value of 
XlOO to he paid at the end of the year in which the life 
dro])s. We must now reason as follows : — Suppvisc a jH^r- 
pctual annuity of XlOO a year is to be enjoyed by A. during 
iii.s life and by his legatees after him. Ry hypothesis A. ’s 
portion is now worth X1400, ami (money making 5 per 
cent.) the annuity forever is worth twenty years’ pure.linbe, 
or X2000 ; consequently tho legatee’s Interest is worth 
X2000 minus X1400, or XGOO. Rut at the cud of the year of 
death the legatee will come into XlOO current payment 
and a perpetual annuity worth X2000, for tint remainder 
of a jierpclual annuity is also a perpetual annuity; his 
iiitcj'ebt will tAeu hv wortli X:^1()0. Hence w'o have u.seer- 
taiiied that X2J00 at tho end of the year of death is now 
worth XGOO ; and the rule of three tlieii gives the value of 
any other sum ; thus XlOO at the end of tho year of death 
is now worth 000 divided by 21, or X20 ILs. Ojf/. 

A premium difters from an annuity iu that a sum is 
l>aid down, and also at the end of every year ; consequently 
it is worth one year’s purchase more than an annuity. In 
tho preceding question, the annuity was worth fourteen 
years’ purchase ; consequently the premium now is worth 
fifteen years’ purcluuse. Rut tho present value of all the 
promiums is to be also tho present value of the reversion, 
or X28 llvt. whence tho premium should bo the 

fifteenth part of this, or XI 18«. !</. Honce to find the 
premium, divide the present value of tlie reversion by one 
more than tho number of years’ purchase in the life 
annuity. 

Ill tho construction of a table of premiums, three points 
must bo left to the judgment of the constructor — the rate 
of interest, the table of mortality, and tho addition to bo 
made for expenses of managemeut and probable fluctuation, 
or discrepancy between the predictions of the table and tho 
oveuts which actually arrive. The rate of interest to be 


assumed is an element which requires tho greatest caution. 

It must be u rate which can actually be made, and there- 
fore prudence requires that it should bo below that which 
may reubouahly be looked for. 

The rates of inortsdity are based upon elaborate tabloa 
which have been compiled from time to time for this ex- 
press purpose. Olio of the first of these to be generally 
used was tho Nortliampton table, constructed by Dr. 
Tliomaa Price from the registers kept iu the parish of All 
Saints, Norlliainpton, for the years between 1735 and 
1780. The still more celebrated Carlisle tables were con- 
structed by Mr. J. Milne from the observations of Dr, 
ITcyshum of Carlisle, and though tln'.y were based upon less 
than 2000 deaths they were found to correspond so closely 
with the actual experience of the associations that they re- 
tained their po]>ularity until a comp.aratively recent period, 
and arc still used largely for comparison. Later tables are 
the {seventeen Ofiices experience tabl(*s, the English life 
tables of Dr. Farr, based upon the ofiicial records of the 
1 regibtrar-gein*ral, and those ilerivcd from the accumulated 
I experience of th(‘ Institute of Actuaries. As a result of 
I the valuable W'ovk done in the prcjniration of these tables 
the liabilities of life iiisumnce offices wdieii spread over a 
seiies of years can now ho calculated with sindi matlie- 
inaticsil accuracy, that if tin* premiums have boon pvop(*rly 
arranged, and the office has been honourably managed, 
failure is next to impossible. Unfortunately, however, 
thi'se conditions have not always been complied with, ami 
the liuge failures of the All)ert and Kuropean companies 
led to the passing of some inqiortant measures in 1870, 
1871, and 1872, One provision of these Acts has already 
been referred to, and other regulations are to the eflcct 
that when other business Is transacted by an office the 
accounts for life insurance and annuities arc to be kept 
perfectly distinct, and no losses by fire, &c., are to bo paid 
out. of the life inburunco fund. Aiimial accounts and 
periodic valuation reports and statements have to be ren- 
dered to tlio Hoard of Trade to be annually laid before 
Parliament, the ainalgumatimi of ttornpanies is placed under 
judicial regulation, and arrangeiiicnts arc made by which 
the winding up of insolvent eoinpanies can ho compelled, 
or tl«*jr contracts can be reduced bo as to conic within their 
nif'ans. 

With respect to the methods of life insurance generally 
adopted, the most common is that of tho whole term on 
single lives. I'he, office contracts, in return for an annual 
payment continued through life, to pay a certain specified 
sum at death whenever it may occur. Two rates of j»r«- 
inium arc adopted, the one less than the other. Those who 
pay the higher rate participate iu the profits of the com- 
pany; those who pay the lower rate have nothing but tho 
nominal sum fur which they assure. If the table of lower 
rates yields a surplus (which it is supposed it will do), that 
surplus goes to augment the final receipts of those wlio 
have a participation in the profits. Another method of 
insuraiiec now becoming very common is that in which the 
payments are calculated for a definite term of years, and 
the amount assured for is j)aid over to the person insuring 
when he reaches a certain speeitied age, or to his represen- 
tatives at his death, if that occurs any time before. Ry 
tins means provision is made for old age as well as fur 
premature d<*ath, and these policies form an excellent 
method of saving money. While, however, whole term 
and undowmeiit policies form the bulk of the business, many 
pther forms of insurance have beiui devised, such as those 
on joint lives, for a limited period only, and tontine in- 
.surnuces. Tho profits made by tlio companies are also 
applied in a variety of ways to suit tho preferences of 
diticrent classes of insurers. It is unnecessary to enter into 
details as to these methods, as information upon them (on a 
more extended scale than is ])ossiblo within the limits of 
this work) can he readily obtained from the companies. 
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All important development of the principle of life insur- 
ance was made in 1865, by the passing of the Government 
Annuities Act, 27 & 28 Viet c. 43, by whicli the post- 
master general was authorized to insure the life of any 
person between sixteen and sixty years of age, and guaran- 
tee them direct government security for the payment of 
the sums insured immediately after their death. This Act 
was enlarged and amended by the Government Annuities 
Act of 1882, 45 & 46 Viet, c, 51, and persons of either 
sex may now insure between the ages of fourteen years and 
sixty-five years for any amount not less than £5 or more 
than £100. See Annuitiks, Post Office. 

Like the contract for fire insurance that of life insurance 
depends largely on the good faith of the person insuring, 
and as a general rule only sound and healthy lives are 
nccepteii by the companies. Any concealment of material 
facts may lead to the forfeiture or invalidation of a policy, 
and most companies stipulate that no iiayinent is to be 
claimed when the person insured dies by his own hand or 
is legally executed. In actual practice, however, claims are 
often paid in cases of suicide when the event l.akes place 
some years after the policy is granted and is caused by un- 
soundness of mind. 

Ordinary life insurance offers protection to (he repre- 
sentatives of the insured person, whether death arises from 
accident or disease, but the dangers to modern life from 
the former cause have led to tlio formation of companies 
who insure against accident only. Tha Railway Passen- 
gers Assurance Company was formed in 1841), and by its 
means persons were enabled to insure against a single 
journey by paying Irf., ‘2(1, or 3rf., and in 1856 the busi- 
ness was extended to accidents of all kinds. There are 
now several associations which devote lliemselv(?s to this 
special branch of business, and their payments iuclud<* 
compensation in the event of illness or disablement, as well 
as a payment in the event of d<‘ath when such arises from 
accidental causes. 

Compulsory lusurunce , — One of the most interesting 
experiments in industrial legislation ever attempted was 
commenced in Germany in December, 1884, when a Com- 
pulsory Insurance Act came into force. The purpose of 
this Act is to make insurance against illness compulsory, 
not only on the part of the working class proper, but of a 
much more extended section of the industrial community 
than had hitherto been included in that denomination. The 
workman in Germany has to pay not less than 2 per 
cent, and not more than 3 per cent, of liis average 
daily wages towards this system of national relief. The 
higher figure is fixed when 2 per cent, is not sufficient 
to cover the expenses of the relief, but cannot be enforced 
without the consent of both master and workmen. Local 
funds must be organized for persons occupied in the same 
branch of industry, but when this nnmbcr is below 100 a 
local communal fund may unite other branches of trado in 
the same organization. The relief consists of gratuitous 
medical attendances, bandages, and all necessary medi- 
cines and appliances, while after the third day a money 
allowance is given ^ equal to half the daily average v'age, so 
long as it does not exceed 3#. a day for thirteen weeks. 
Women get help for three months before and after confine- 
ment, and death allowances arc made amounting to twenty 
times the average daily wage of the lociility. In excep- 
tional circumstances the benefit of the local fund may be 
extended, but it cannot be employed to aid widows, orphans, 
or chronic invalids. What the law does for German work- 
men, English workmen in a measure do for themselves! 
But, after admitting the oxtraordinaiy influence for tlirift 
and comfort of our Friendly Societies, it is well known 
that there ore a large number of workmen in England who 
make no provision against sickness, and thus the operation 
of a law in Germany which makes such a provision com- 
pulsory cannot fail to be a subject of deep interest. 


^ Marim insurance dates from an earlier period tlian 
cither fire or life, and a regular chamber of assurance is 
known to have been in existence at Bruges in tlyj early part 
of the fourteenth contury. A system of marine insurance 
formed an important part of the business of the Hanseatic 
League, and the Act of 43 Elizabeth, c. 12, for the regula- 
tion of the practice, speaks of it as being one of immemorial 
usage. Unlike fire and life insurance, which is invariably 
made at the risk of largo companies or the government, 
marine insurance has ever been chiefiy in tlie hands of 
individuals, and it was not until 1824 that the monopoly 
))reviou8ly enjoyed by the Royal Exchange and London 
Assurance Companies as being the only companies that 
could grant marine insurance was removed. Since then 
numerous associations have been formed in T.oiidon and 
elsewhere, hut the bulk of the business is still transacted 
by individuals. Tlie underwriters of I^ondon fiuin a barge 
and powerful society, known throughout the civilized 
world as Lloyd’s, a designation derived from that of a 
coffee-house kept by a person of that name in Tower 
iStreet, Abcliurcli Lane, and Lombard Street. As to tht* 
original Lloyd no in format ion can he gleaned from the 
records of the past, but the liistory of the associnlion may 
be said to date from the early part of the eighteenth ccii- 
tniy. A EummaTy of commercial intelligence, known as 
Lloyd's was published as early as 1696. At present 
the members of the association meet in the sul)S(Tij)tion 
rooms at the Roy.al Exchange daily, their joint affairs being 
ccmductcd by a committee chosen from among th(! sub- 
scribers. Agents are appointed at all the principal ports 
of the world for the collection and transmission of inlclli- 
^. iice, their reports being regularly filed and accf*ssible to 
all the subscribers. The association also maintains a 
register of British and foreign shipping, a large number of 
surveyors and agents being employed for this purpose. 
Wooden sliips are divided into five classes, distinguished 
by the marks A (black), A (rod), JE, E, and I, the A 
(black) ht‘ing the highest. Iron 8hi]>s arc ccrtiHcd as 

a’ G* index designed to show the character and 

whereabouts of a ship, and a captain's register giving a 
sketch of the career of each officer, an; kept eonstanlly 
under revision. The larger part of the business of r.loyir.s 
is ©fleeted by brokers, some of whom act for a number of 
principals, and they not unfrequently combine tlie business 
of underwriting as well. The. business of marine insuranee 
is one that requires careful study, and its risks cannot be 
estimated with anything like the accuracy of tliose of fire 
or life. Hence, it is very unusual for any one individual 
to undertake the whole risk 'of a vessel himself, but siieli 
risk is usually divided into small fractional parts, and 
distributed among a large number of underwriters. Marino 
insnrance is effected eitlicr upon a voyage from one port to 
another, or for a specified portion of time. In order to 
give validity to the contract, the assured must have an 
interest in the ship or cargo assured, gambling or wagering 
by means of a policy being forbidden by statute. In all 
voyage policies it is an implied condition of the contract 
that the ship should he in a seaworthy condition at the 
commencement of the risk, but this condition does not 
apply to lime policies. It might be supposed that such a 
condition would lead to endless litigation in the liquidation 
of losses, but in actual practice it is found that it is 
powerless even to prevent frauds of the most infamous 
character. In the printed form in use at Lloyd's the risks 
undertaken include those of ** the seas, men-of-war, fire, 
enemies, pirates, rovers, thieves, jettisons, letters of mart 
and arrests, restraints and detachments of all kings, 
princes, and people, of what nation, condition, or quality 
soever, barratry of the master and mariners, and of all 
other perils, losses, and misfortunes that have or shall 
conic to the hurt, detriment, or damage of the said goods 
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and mcTcliandiflcs, and ship, &c., or any part thereof.” 
Tlie risk on a ship is usually taken fnnn the time of the 
commencement of the voyage until she reaches the destina- 
tion specified, and has been moored there twenty-four 
hours in a place of safety ; on goods it begins with their 
loading and cndK with their discharge. It is required that 
the vcssi'l slinll keep the regular and usual course, and 
nnv deviation without just and sufficient cause will dis- 
charge the underwriter from his liability. In cases of 
wreck or injuiy it is the duty of the ussiired to use .all | 
vcasojiablo means to seeure or protect the property in 
dangci*. Sue also Abandonmknt, Adjustment, and 
Av lOUAOE. 

INTA'GLIO, an Italian word, composed of in and 
tatjiinrt^ to cut. It is a term of art ajiplicd to small works 
of the gem class, in which the design is indented or en- 
graved, to distinguish them from those in which the subject 
or dr\ice is raised, called Cameos, 

'rhe (i reeks carried this branch of the fine arts to the 
same porfeetioii which their genius and feeling f<*r the 
heautiful eiiahled them to reach in all others to which they 
devoted tlieir attention; but we do not truce its existence 
.•uiiong them to a veiy remote date. We have no informa- 
tion respeetiug tlu.* process by which the ancient iutagliatori 
(or seulptores) exeeuted works Avliirh are now justly re- 
»ferred to jis the best examples of the art. 'I'hc latln‘is not 
de.serified by any ancient writer; hut the works tliemselvch 
seem to afford evidence of its employment, , and Pliny refers 
to the invention of an instrument wliich he calls “ toriiiiui” 
(•‘Nat. Hist.,” lib. vii.), which may fairly be supposed to 
mean a turning machine (»r tool. It is certain they were 
acquainted with the use of diamond powder. 

The modern puiclice of cutting stones in intaglio is by 
an ap]>aialus Muiilar in principle t<» tla* turning lathe, 
which gives the cutting tool, placed hori/.<mtally, a quick 
rotatory motion ; and the stone on which the design is to 
he en/:iMved h(‘ing brouglit in eonlael with it, the surface 
is ground away or indented, till the effoet required is pro- 
duced. Instruments of various sizes are used, wliieli can 
easily he reiiKAcd and replaced; and it is usual, during 
the ])i()eess of engraving, to su])ply the points of the fools 
with diiinuind-dust mixed with a little sweet oil. As the 
woik proceeds proofs are oecasiojially taken in wax. 

I'ngraving dies for coins and medals is .‘in important 
branch of the art of intaglio, and requires grc.at care 
and skill for its perfection. Tlie die is made of iiiicly 
j)re]iareil and temjiered slc<‘l, AN'lnm the first intaji'liu, or 
original die, is executed, it forms uinnfrij' (or mould), into 
which a conically formed block of softer steel is compressed, 
tl«e nuitrix first uudergiung a process by wln<*h it is hardened. 
An impiession taken in this w.ay is called a puncheon. 
Whc‘n this is completed (and frequent annealing and re- 
striking are necessary before it is ]aTfeeted), the engraver 
retonehes tlie work, now in relief, ami gi\os it all the 
delicacy of tho original model ; the metal is then h.ardoned, 
nnd by jiressing tin's pnncli(*(in into otlu?r st<'el wliieb is 
soft (by almost a repetition indeed of the hofore-mentiunod 
process), it serves for Ihc purpose of making the dies for 
coining. 

IN'TEGER, a whole number, as distingnished from a 
fraction. 

INTEGRA'TION. INTEGRAL GALCX7LUS. The 

integral ealenlus is the inverse, of the Differential 
I-ai.uulits ; that is to say, if A being given, it be a ques- 
tion of the dillcrcntial calculus to find JI; then B being 
given, it is a question of the integral ealenlns to find A. 

The question of finding a dilh'rential coefficient requires 
the attainment of the limit of the ratio of two simultaneously 
diminisliing increments of y and .r, ;y being a function of x; 
nnd therefore the fundamental principle of the integral 
ealenlns is ns follows ; — Knowing the limit of the ratio of 
the Inercment of y to the increment of ar, required the 
YOU VII. 


function of x which y is. Or, having given a function of 
a:, required that function of which the given function is the 
differential coefficient. 

But though this view of the fundamental question is 
sufficient in pure mathematics, it is not calculated to con- 
neet the process of integration with those conceptions 
wdiich the mind employs in application to geometry or 
in(*clianics. We arc here accustomed to a rough species of 
integral ealenlns, with which the preceding seems at first 
to have no connection. Thus U number of small straight 
lines joined together ai)pear to compose a curve with suffi- 
cient exiictnoss ; we arrive at the calculation of a body’s 
variable motion by supposing it uniform during small in- 
tervals, and accelerated at the end of each interval ; and 
we obtain the area of a curve with any degree of exaetiie.ss 
by subdividing it into a largo number of small curvilinear 
are.as, for each of which w’o substitute a rectangle. It 
should seem, then, that when making the proper use of the 
terms, we say that every magnitude is made up of an 
infinite number of infinitely small parts, wo might add 
that every oiu'i of the parts is of a more simjde kind than 
the W'hole. I’ll us we appear to have aright to say tliat a 
enrve is made of infinitely small straight lines; that 
gradual variable motion is made up of infinitely small 
separate impulses; that the area of a curve is made up of 
iniinitely small rectangles, A correct underslanding of 
this connection is the key to that of the integral calculus, 
and most completely so to that of its ready application. 

An iiitegi'id is said to be definite w'hen its limits are 
given, and indefinite when they are not given. 

The integral calculus, and its inverse, the differential 
ealenlus, together form tlio main body of the infinitesimal 
caindnsy which In all essential portions we owe to Leibnitz. 
Newton’s method of Ki.uxtons has become absorbed in 
llii.s iiiino convenient calculus. In the calculus numbers or 
values are coiihidered not as increasing or decreasing by 
settled defiuiti* stops, howe\er small, but by indefinite in- 
liuitesim.al steps, so that they may be regarded m fiuents. 
In procui'ding from 1 to 2 we may j)ass through the stages 
IJ, IJ, or through tlio stages 1-^, IJ, 1-j}, 1 J, &c., or 
through the s^ges 1 IJ, &e., but however 

small wv take the diirerence ibis yet peveeptihle in amount. 
Tho calculus assumes an imaginary quantity, styled a 
di(lcrenti(tl{\v]\cucc Leihnit/s name), Avhieh though .so snuill 
as to be infinitesimal, \ct by eoutinually being added in inliuito 
numbers aiTivcs at length at the variation desired. If a 
man ]»lnce grains of sand touching each other along a line, 
he will (over the extcjit of a mile ufttT a lime, though the 
jidvanro of e.ach grain may he regarded as imperceptible. 
But the iiumlun* of differentials to be added in order to 
pass from 1 to 2, or from 1 to or from 1 to 
from any iiumher to any other number, liOAvever little 
greater, is by hypotlu’sis infinite ; tlioreforo it follows that 
any finite mmiber of difl'erenlials added to any finite quan- 
tity prialuces no increase in that quantity. This, of course, 
is pure hypothesis, .absolutely imjiossible in fact, and sorA’- 
ing only as a link for calculations. 

Let two quantities vary, x and ;/, and let 

(1) ,y~l***^* 

where F is any function of .r, such as tan. ar, a*®, &c. Now 
for ij take g + hg, and for x take K-fDx* in like manner; 
then wo have 

(2) . . . »/ + Dy = F (ar + Da:), 

whciico combining (1) Avilh (2) avo easily get 

m Vl == l’^(^ + I>^' )--F (a-) 

^ ^ ' l)x ' Dx 

Noav the smaller Ave take Da? nnd D?/ the nearer wo ap- 
proach to actually vani.shing. lA‘t them be upon the point 
of vanishing, and lot them then be equal to efe, dg respec- 
tively. Then dx and tig arc two of the iniinitesiuial 
30 
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quantities of which we have spoken above, and are the differ- 
entials of X and y. Therefore we have 

(.1) ^ = limit £? = limit 

^ ^ dx Da? Da? 

Now as the last of these three equalities, though cornph- 
cuted, is still a function of a?, call it F'ar, then we have 

(6) ^ = F'x. 

dx 

Tf all this process w’ere gone over again, using this in the 
same manner as tht? original function of x, namely Far, we 
shall get a second function of x which, in like manner, wo 
may express by F'-ar. We may go over it a third time and 
got a tliird function (»f ar, W’hich we should call F'"a?. F'a? 
is called the first differential coefficient, and F"a? the second 
differential coefficient «>f Fa?, or of y, since by (1) y = Fj:. 

The integral calculus, in its simplest form, has for its 
object to eliminate Fa: from the equation (5) and to solve 
similar problems. Its actual operations cannot ho shown 
in the limits of this work ; but au equation of differentials 
being given it has to find the integrals or primary quan- 
tities. The treatises on the subject show various different 
modes of attack which may be used, though no rules 
covering all cases have as yet been found — probably are 
impossible ; but integration in many cases is found after 
using all known devices to be absolutely impossible. The 
theory of tlie motions of the heavenly bodies of our system 
is entirely worked out by the various methods of the in- 
tegral calculus. Problems involving the areas of curved 
surfaces or the solid contents of curved bodies also require 
the integral calculus for tlieir solution. 

ZNTEGRA'TION, FINITE, lly this term is meant 
the summation of any number of terms of a series which 
follows a regular law. 

IN'TELIaEGT, that which perceives and understands, 
comprehending all tlie cognitive powers of the mind, in 
contradistinction to the active powers of the will. In the 
Aristotelian philosopliy the intellect first works on the 
phantasms, and discerns by a spontaneous energy what in 
many is one, what in things dissimilar is similar and the 
same. By this means it attains to a new kind of percep- 
tions more comprehensivo than those of sense ; and each 
of these general ideas subsists entire in each individual of 
an infinite multitude without losing its own unity and jier- 
inaiicnce. On the other liand, it is the source of those 
primary principles on which all science rests, as conversant 
about universal and demonstrable truth. 

The critical philosophy of Kfmt distinguishes the intellect 
into two facnltics, understanding and reason. The under- 
standing acting on experience merely compares, judges, 
and measures its representations, and is conversant solely 
with their mutual limits and relalioiis, classifying them 
according to certain schemes of its own which are called 
categories. While, however, the understanding is thus 
limited, the activity of the reason is uiibonndcd, and, as 
the principle of principles, it is the base and the verifica- 
tion of evciy special principle and reasoning. 

The usual view of the intellect at the present day is 
that it is one of the three great divisions of the mind, 
which, perhaps. Sir William Hamilton w'as the first to 
develop in all their clearness and simplicity — namely, feeling 
(sensation and emotion), will, and thought or intellect 

Intellect, thought, cognition, as it has been variously 
styled, is said to contain the powers of perception, memory, 
conception, abstraction, reason, judgment, and imagination. 
But upon a sounder investigation it is analyzed into three 
functions, from the operations of which all the varied 
powers just enumerated arise; these three operations of 
the intellect are — (1) consciousness of dijfh'ence, or per- 
ception of diversity; (2) consciousness of agreement^ or 
perception of similarity, and (8) memorg. Any and every 


fact of thought will bo found to be explicable by one of 
these three modes of thoiiglit. I’lie articles Association 
OP Idkas, Diffkruwck, Iuka, Imagination, &c., show 
the manner in which this aiialysiB is worked onl. 

INTEM^PERANCE may bo defined as the want of 
moderation or excess in any kind of action or indulgence, 
hut iu its ordinary application it refers only to the exers- 
bivo use of alcoholic liquors, and it is to this use of the 
term that the present article will be restricted. 

The practice of using fermented alcoholic beverages cer- 
tainly dates from a very i-emoto period, mid references to 
it are to be found in the earliest literature now extant. 
Thus the fermented juice of the soma or moon -plant is 
freciuently referred to in the earlier hymns of the Rig Veda, 
and it was believed to iin])art power to tlie gods as w'ell as 
to men. The whole process of wine-making may ho seen 
depicted iu tht; wall paintings of ancient Egypt, while 
from the biu>k of Genesis we learn that the Hebrews 
ascribed the discovery of W'iue to Noah, the second parent 
of the himjan race. It is also very widely difiused both 
among eiviliz(‘d and uncivilized peoples, ami a great variety 
of materials are einpk)}ed to obtain the beverages used. 
In China, Japan, India, and the islands of the Malay 
Archipelago rice is chielly employed, the liquors arniek, 
samshoo, saeie, as well as the raki used in the Levant » 
being derived from this source. Tlie kumiss of Central , 
Asia is deri\ed from the fermented whey of mare's milk; 
and tho vodki, so largely eonsuined in Jiussia, is made 
from potatoes. It is unnecessary here to reler to the 
materials pressed into service by European nations, more 
esjiecially us they will be found enumerated under the 
headings of the various liquors manufactured and under 
A1.C01101,. 

The cffeels of jih5olu>l upon the human system have been 
subjected, especially of late years, to very careful investi- 
gation by physiologists, chemists, and otJiers ; but though 
many im])ortant facts have been discovered, the subject 
has not yet he< n fully elucidated. Nor is there any general 
agreement as to the value of fermented drinks taken jis 
articles of diet, some liigh authorities being disposed to 
regard them as altogether evil, while others equally emi- 
nent defend their moderate use as beneficial and salutary, 
'riierc is a fairly gciieml consensus of opinion in favour of 
alcohol as being a medical agent of gn;at value, ■while there 
is absolutely no difference as to its injurious effects when 
Liken in excess. Alcoliolism, the. technical term for intem- 
perance, is fully recognized in the medical profession as 
being not only a serious disease iu itself, but also as the 
source «)f many other disorders. The effects of alcohol 
taken in excessive quantity and in a single act of intoxica- 
tion, vary aceoiding to tlm nature and quantity of the 
beverage used and the peculiar constitution of the indivi- 
dual. A very large dose of alcohol acts on the nerve centres 
as a narcotic }»oison, causing immediate insensibility. If 
the spirit has been taken in a highly concentrated fonii 
death may ensue iu a few minutes; but when tlie ordinary 
spirits of commerce have been used, it may follow upon a 
stupor lasting several hours. The symptoms of an ordinary 
fit of drunkenneNS are at the outset a feeling of warmth 
and comfort, witli exhilaration of the spirits. Then the 
face becomes flushed owing to tho weakening of the mus- 
cular walls of the bloodvessels by the alcohol taken up 
into the circulation, and tho mind displays its influence 
upon the brain. The ideas pass at first very swiftly and 
vividly, hut soon become indistinct and confused. I bo 
sense of prudence and self-control becomes weakened, and 
a tendency is manifested towards conduct of a ridiculous 
or dangerous character. Soon there is evident loss of 
iiervons power over the muscles, tho speech becoming thick^ 
the eyes seeing double, tho hands err, and tho limbs stagger, 
the victim ultimately falling down in a state of insensi- 
bility closely resembling that which attends a fit of cpi- 



INTEMPERANCE. 


4C7 


INTERCESSION. 


loppy, ■which lasts for an indefinite period, and is followed 
by sensations of pain and depression, headache, thirst, and 
feelings of sickness arising from the congested state of the 
stomach ai^ duodenum. While this is the general outline 
of the consequences of a severe debauch, the efTccts cf 
alcohol vary greatly with difibrent individuals, and feelings 
.and emotions restrained and concealed during sobriety 
become revealed during the influence of drunkenness. 
Some persons seem only to beconuj sleepy and confused, 
while others are excited and quanxilsoiiie, and the opposite 
qualities of jovial good temper and sullen unrousonablo 
angLT, hilarity and niirthfulncss and a maudlin sentiment- 
ality or extreino melancholy, are all dcvc'lopcd by the same 
influence. There is great truth as well as satire in the 
well-known picture by Hogarth, entitled “ A Modem Con- 
versazione.” The cllects of chronic alcoholism or the habi- 
tual use of an excessive quantity of alcobolic stimulant arc 
of a very serious character. The whole eonstitutinii suffers, 
nearly every ])art of the body being affected. The blood 
ilisplays an increahcd amount of fat, which it d(q)osits in 
tilt! more important organs of the body, the muscular tissues, 
and even tlic bones. The brain exliibits many signs <if 
degeneration; tJic liver becomes at lii*st congcstetl and 
swollen, and afterwards shrunken from cin-ljosis; tlie kid- 
neys sometimes suffer from fatty degeneration and at others 
dlsjilay the grainilar form of llright’s disease ; while from 
the diseased slate of these important organs there follow 
atfeetions of tlie stomach and bow^els, and a liability to 
.attacks of dropsy, apoplexy, and p.'ilsy, to pneumonia of 
a low' type, and to rapid consumption. The external and 
more ob\ious signs which may he observed by the drinker 
Jiiinself arc indigestion and loss of appelile, especially for 
breakfast. There is a feeling of sickness on awakening in 
the morning, and very often the muscular tremors which 
accompany this condition arc most marked at the same 
period. The sleep is disturbed, short, and unrefresbing, 
and the waking hours are troubled by feelings of depression, 
lieadache, noises in the ears, disordered vision, and occa- 
sional giddiness. Frequently the signs of this condition 
are displayed in the face, the checks being flabby and 
bloated, the wliitcs of the eyes tinged W'itli yellow, the eyes 
themselves are weak and watery, and the nose is red and 
covcH'd by the papules of Anw romcctu. The craving for 
stiiuula'it becomes more intense! as the eondition progi-esses, 
and eaeli indulgence tends to increase the disorder, nulil 
the wc.akened body of the victim becomes a ready prey to 
disiase, and a premature and often painful death super- 
venes. The foregoing may seem to be a tolerably long list 
(‘f the (ivils arising from habitual excess in tin! use of alco- 
holic stimulant ; but it is far from being exhaustive, and it 
will bo observed that it relates to the physical cfloets only, 
leaving the moral and social con sequel ires out of the ques- 
tion. There is, however, one result of intemperance beyond 
those vofomMl to that is too important for omission — viz., 
that a tendency to it is very often hereditary, and tin 
children of a ditinken father or mother, if they escape stil’ 
moTo serious evils, often display a strong predispositior 
towards excess. A jihysician of one of the principal 
London hospitals, in reference to this licreditaiy tendency, 
observes, “ We frequently find that of the children of in- 
temperate parents, one is a drunkard, a second an idiot 
and a third suflers from fits, whilst the remainder exhibit 
other fonns of nervous disturbance,” 

Among other causes of intemperance, occupation and 
social iniluences and surroundings are the must important. 
The workmen employed by brewers and distillers, draymen, 
publicans, pot-men, butlers, and travellers for wine and 
spirit houses, arc as classes very liable to intemperance. 
Sometimes habits of drinking ai;e formed by ladies who 
resort to stimulants in small quantities when suflering 
from depression, debility, hysteria, or nenralgin, Tlie 
relief afi'orded is often only temporary, and as resort is 


nado again to the stimulant, the quantity has to be in- 
rcased to ])rodnco the desired cfl'cct. Again, the squalor 
md wretchedness by wliicih the poor of the large towns are 
iurrounded have a great deal to do with the intemperance 
flat is so prevalent among them. Living in close, dark, 
narrow streets, crowded into foul nn ventilated rooms, im- 
perfectly fed and clothed, and always harassed by the 
uncertainty of employment, the temporary sensations of 
comfort, warmth, and cxeit(!incnt induced by alcohol pre- 
sent an almost iiTcsistiblc temptation, and thus the already 
existing evils are intensified, and the way is opened for 
triincs of brutality and violence, and the most completo 
disregard of natural affeedion and responsibility. 

The removal of intemperance, considered as a social and 
national evil, is too cxlrnsive and complicated to be dealt 
with within the limits of the present article; but W'ith 
respect to the conditions induced by chronic alcoholism in 
individnals it may be obst'rved that much may bo dime by 
nodical science towards their alleviation and cure. In tho 
treatment it is absolutely essential that tliero should be 
mtirc abstinence from the outset. It is found quite im- 
possible to lireak olf such a habit by degrees, it must be 
given up wholly and instantly. Tlien the patient will 
require, in the place of the stimulants given up, a diet 
consisting of higlily nourishing and easily digested articles 
of food, strong meat, soups, and tlie concentrated <'sscnces 
of meat being vciy useful. Tlit! digestion must be assisted 
by the use of bitter tonics combined with carminatives, 
and where sleeplessness is persistent and distressing 
sedatives biTonie necess.ary. A voyage in a teetotal ship 
or a period of seehisioii In a snitabli! asylum an: most im- 
portant adjuncts to treatment where they can be obtained. 

Jty the 42 & dfl \'ict. e. !J) justices may license retreats 
for habitual drunkai ds who voluntarily apply f<»r admission. 

lutempcrauco or intoxication cannot bo pleaded in law 
as an excuse for any wrong dune by the drunken party, 
and crimes eominitted while in tin’s slate are punishable 
just the same as if the eriminal had been sober, A con- 
tract made duiflig the intoxication of one of the parties 
is not necessjvrily void, but it may (‘itber bo voided or 
ratified .at tlie ojitiou of the intoxicated party after he 
becomes sober. Innkeepers and all licensed persons are 
foifliddcn under hravy penalties to permit drunkennessi 
on their premises or to sell intoxicating liquors to any 
drunken person, and intoxication exhibited in any public 
l)laee renders the oftendcr liable to fine and imprisonment. 

See .also Dei'nkioxnicss, 

ZNTERCAL'ABYDAY or MONTH (Lat. intercah, 

I insert), in the calendar, a d.ay or moiitli inserted out of 
the usual order, lu maintain tho full sum of time. Tints 
every fourth year contains 3t>G days, or one more than 
usual, and the extra day is the interealary day. It was 
given to February, as th.at was Hio shortest month, and 
thrust in by the Uotiians between the 21tli and 25th days. 

It still retains that place in the ecclo.siastieal calendar, but 
in the civil calendar it is tlie The Romans during 

thcTcpnblie, reckoning as they did by twelve lunar monllis and 
355 days, required an intercalary month of twenty-two or 
twenty-three days every alternate year. Tliis was called 
Mereedonius, and as tJic poiitifiees alone knew wdien it 
was to be inserted .an ciiormons pow’er was thus given to 
these men and to their (patrician) families. Of course dll 
questions of interest, of terms tif oftice, of fasts and feasts, 

&c., were thus for the common people kept matters of 
chance. Julius Cwsai* has tho givat iniTit of jmtting an 
end to this pernicious system by his famous reform of tho 
calendar. 

INTSRCES'SION.DOCTRINS OF, held by both 
Protestants and Catholics as regards Jesus, ■who is taught # 
as perpetually interceding as mediator between man and the 
Father, is held by the latter also to include the intercession 
of the Virgin and tho saints as mediating between man and 
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Jesus. Tlie doctrine is one of some delicacy, because it is 
not to be Jjeld as implying that the sacrifice on Calvary 
was inefficacious or incomplete, but simply as the necessary 
outcome of the perpetual manifestation of the love of Jesus, 
the perfectness of God, and the sinfulness of man. In one 
sense it might be taken as representing the saerifice not 
as past, but as always present ; not as temporary, but as 
eternal ; not as finished, but as never-ending. 

INTERCOS TAL (Lat. *Mfcr, between, and costo, a 
rib;, in anatomy, the appellation bestowed upon those blood- 
vessels, veins, and muscles which lie between the ribs. 

IN'TERDXCT. BC^LESZASTXCAL, a mode of een- 
snre employed at times by the Roman Catholic Church, by 
which, in eonsequciico of Sfunc ofl'eiiee iill(‘gcd to have 
been committed by the people or rulers of a town or country, 
the pope forbade by a bull the performance of any kind 
of cliureh rites within the same ; the ehnrch service was 
suspended, tlie sacraments were lajt administered, and the 
funeral service was not read. The use of interdicts appears 
to have originated with tJie bishops in the ninth eeutiny. 
In the middle ages this measure was often resorted to by 
the popes in consequence of some serious dispute with the 
sovereigns of particular eou?itries, and it bometlmes liad 
the effect of tlirowiiig wliolc kingdoms Jntt* const ernat ion, 
arid even into a state of reliellion, by which the refractory 
sovereigns wore obliged to come to terms nith the pontiff. 

In tlic eours(i of time an inlerdiet was found no longer 
to answer its object, so lliat it became of rare oceurience, 
and lias for n long period been entirely disused as a general 
measure, although occasionally, in v cry special circumstances, 
and to mark the liorror of the (•hure-li for some enormous 
<;riine, instances are still recorded in which a particular 
place or elmrch has been visited with the penalty of a 
local interdict. 

The most remarkable interdicts wen* tliose laid upon 
Soutlaiid in 1180 by Alexander 111. ; on Poland by Gre^iorv 
Vll., on the occasion of the murder of Stanislaus at the 
Jiltar; by lunoeent III., on France under Philip Augiislns, 
in 1200; and on England, under duhn, in 1200. Ihe 
last instance w-as the ineffectiial interdict levelled against 
Najioleon by Pope Pius \TI. in 1800, S(*e also Kx<’om- 
munh'atiox. 

XNTEIUDICT, in the law of Seotland, sup]>lics the 
place of an injunction from a rourt of equity iu England. It 
is a prohibitory order, forbidding some act from being done, 
and it is obtained on tin* apjdicalion of the p;irty w'ho 
•would be injured by llio ]»<‘rforniaiice of the act. It may 
be issued liy the Court of Session, or by the shei ill’s 
court. Interdicts in the Court of Scsbioii are frequently 
obtained for preventing inferior courts, or the courts c»f 
limited operation, such as the ecclesiastical courts, from 
going beyond their jurisdiction. 

XN'TEREST» money which is paitl for the nst* of other 
money, the lender stipulating for a listed sum to be paid 
yearly, half-yearly, or quarterly, for each £l(M) lent, until 
the money is returned. When this is not tlni case, and 
when the money paid for the loan depends upon the .success 
of an undertaking, or any casualty not connect cd with the 
duration of life, it is called a dividend; whim the money 
and its interest are to be returned by yearly instalments, 
and paid off in a certain fixed number of yc.'U's, it is called 
a terminahle, annuiif/; but when the payment is to depend 
upon the life of any person or persons, it is called a life 
unnnify, 

XNTERFE^BENCE OF WAVES is a term which, 
originally limited to the consideration of certain phenomena 
of water, now extends to light, to sound, and jnohably to 
all forms of wave-motion. It comes etymologically from 
Lat. inter and ferire^ to strike between or to clash against. 
Intei ferenec ciccurs when one wave system upon a rippling 
pond encounters another wave system : many jioints will 
occur where the crest of a wave iu the first system will 


arrive at a spot just^ as it is occupied by the trongli of the 
wave of the other system ; and the result is a temporary 
stillness of the W'ater. (If two crests or two troughs 
coincide the result is, of course, the productids of a W'uvo 
<if gi’catly increased height or depth.) 

interference of Light, — The same reasoning applies to 
the invisible waves of light. When two rays of light 
emitted from neighbouring sources meet each other at a 
very small angle they reciprocally interfere with each other. 
Thus in a large screen lot two small circular panes of red 
glass (or of any other coloured glass) bo placed. Tho 
Minlight penetrating these apertures will form two cones 
of light diverging and enlarging. Let them be caught 
upon a white surface at such a distance that the cones of 
red light overlap by their inner edges. It will he seen 
that tile part illuminated from holli sources is not evenly 
coloured, but shows red and black bands alternately. 'Ilio 
•waves have interfered with one another, and bright streaks 
and darkness alternately lake the place of an I'ven tint. 
Tf one of the light-sources is stopped the dark bands dis- 
appear. This particular cx])crimeiit is open to cavil on 
some small points ; hut other modes exist of testing the 
principle, though they arc too comjdieated for treatment in 
lliis article, and by them every disputable point is removed. 
Till* experiment aliove is easily tried, and is given here on 
account of its simplicity. If green glasses, or yellow 
glasses, ^^e., he usimI instead of red (both glasses being of 
course alike) similar results will ensue, only the distances 
biqweeii lht‘ black bands will be different from tliose in tlie 
red form. Tho explauatiou is ready; it is because tho 
length of waves differs for each colour of light. If instead 
of coloured lights white lights are useii, then a scries of 
coloured bamls is ]>rodueed. This follows also as a 
mutter of course. For consider the combined light wlieii 
by interfereneo tho yellow waves of tlic two systems aro 
iutejferiiig with on(‘ another, so that if both lights Avore 
yellow Giere would he a black hand; then, since all the 
colours are present in wliite light, tJiis hand, uuilhimined 
by yi'llow light, will be lit up by all the other colotir»^ that is, 
we .shall have a purple ]>and. So with the* place Avhere 
when red light Is used a dark hand wouhl oeeur, this will 
now show green, because Avhen from white light the red 
waves arc eliminated tlic balance produces tho ellect we 
n.auie gii’cii. 

One A'ariety of effects due to this property of interfereneo 
is given in tho exquisitely beautiful plienoineiia of Dir- 
MiArTiox; another scries i.s the eurious Nkwton’s 
another result of interference is the formation of 
interference spectra^ as described in the article Si'Kr'j’irrM ; 

I ;iinl timilly, there aro tlie gorgeous eolonri'd fringes due to 
tlie iiitorforenee of rays of ])oI.arized light, treated of iu 
tlie article FouAicizATrox ok Lkjut. 

Intoference tfl^imnd, — Suuii.l is propagated by Avaves, 
Av.aves of air, avua'cs of water, Avaves in solid bodies, 
but they are 'w\aves R|)readiug from a centre in shells of 
eomjires.sion and rarefaction, not as light-AA-aves and water- 
AA'aves, Avliieli are waves of transverse oscillation. NoA-er- 
tholcss tlie same remarks liold good a.s to the results of 
interference. When two waA'es belonging to different 
.sounds eoahwe, so that the greatest compression «)f one 
AvuA’e (trough) coincides with the greatest rarefaction (crest) 
of uiiutlior AA'avc, tlicii inlerferonco ensaes mid silence is 
the result. To reach sileiiee the waves must bo exactly 
half a w^ave-lcngth apart; and if tho sounds are exactly 
alike in pitcli and intensity, so that their Avave.s are equal, 
and if the one sound starts half a wave-length after tho 
otlicr, and no partials or coinplomontary sounds bo pro- 
duced, then the silence will conliniio. An example Aivill 
make this clearer. Two organ pipes are taken Avliicli 
are to be stopped wooden pipes, because the sound is more 
likely to bo simple and the nugatory effect of the upper 
partials avoided. These pipes are mounted on the same 
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wind sonrce, nnd at such a distance apart that the one 
pipe speaks before the otiicr so much that tlie sound is 
exactly hsM a wave, or a wave and a half, or two waves 
and a half on its journey before the second pipe is reached 
by the wind and begins to speak ; or by a key the admis- 
sion of the wind to the second pipe may be withheld for 
the required space of time. If the pi])es are accurately in 
tune there will be silence except for the bu/.z of the me- 
chanical concussion of the air, &c. Rut the least dis- 
crepancy in pitch will cause sound to bo heard. A still 
more striking example is showu by means of the apparatus 


c 



depicted in the figure. Here x is a long tube ending in a 
bell (shortened in the figure for cleariioss' sake) ; and it 
must bo so long us to enalilc the nipple d of the apparatus 
to be easily adjust iblc to one car (tlie other being closed), 
BO that a tuning-fork, or other simple-sound source, when 
sounded before the boll sliall not be audible except tlirougli 
the appiuutus. On reaebiiig ;/ the flexible tube x is joined to 
n hollow metal tube. This lube divides at consequently 
the sound waves are split oil* into tw<j courses; the upper 
set of W’uves travel along the nn*tal tube to and there 
join the low’er set, which have traversed a longer path 
through the flexible tube e. When this latter is accurately 
adjusted, so tliat it reiirescnts half a wavc-leugth (or one 
and a half or two and a half wave-lengths, tii-e.) of the 
sound of the tuning- foi k, then the two sets of waves will 
neutralize each other, and tlie ear which listens at the 
inouth-piecu d listens in vain. If the flexible tube c be 
]»inclied, and thus closed, the sound becomes audible at 
once. Sujiposing the tuning-fork to be the ordinary pitch, C 
(c" in the midst of the treble slave), the length of the wave 
is 2 feet, and the length of the flexible tube c might bo 
1 foot, or o feet, or 5 feet, &e. 

Rut next consider the case of sounds wliieli arc of equal 
jiitch and intensity, and whose wuve-systems coincide, 
coinprcsssion for compression and rarefaction for rarefac- 
tion, as in the ease of our organ pipes, which now must 
he sounded simultaneously. It is inunifost that w'c should 
have a double compression, springing out into a double 
rarefaction ; it is as if in a water w’ave the trough were 
twice as deep and at the same time tlio crest twice times 
as high as before. It is clear that we have not doubled, 
we have quadrupled our sound in intensity. Rut since in 
practice it is extremely difficult to insure exact simul- 
taneity, exact equality of intensity, and exact identity in 
pitch, the intviisity of a tone when auotlier is added to it 
vaiies all the way from the rare quadruple to the equally 
rare silence. In between these practically nou-existcut 
extremes lie any number of means, produced by the 
alg(fbraical sum of the individual motions of the two wave- 
systems, now -J- to now — to — ; now -j- to — . If 
the tones be nut of the some pitch, then the phenomenon 
of Beats occurs. 

IN'TERIM (Lat., in the meantime), a term given to 
three separate attempts to find ii modus vivendi between 
the Protestants and Roman Catholics of Germany in the 
meantime, that is, until a general council acknowledged by 
both parties should have settled the afifaii's of the cliurcli 
and state, as was hoped, permanently. The term was 
Invented at the Diet of Ratisbon, in 1541, when Melanc- 
thon discussed with the Roman Catholics a number of 


points, and found himself much more often in agreement 
upon substantial points than in disagreement. Except 
as to the doctrine of transubstantiation and the papal 
supremacy agreement was arrived at by inulual conces- 
sions. Rut the Ratisbon Interim had very little weight. 
Melmicthoii lost almost nil influence on account of the 
concessions he had felt bound to make in a lust attempt 
for peace. The Augsburg Interim was a much more 
weighty matter. The all-powerful Emperor Charles V., 
detenniuod to bring pence into tlie distracted country, 
submitted a fresh plan to tlio Diet of Augsburg in 1548, 
to provide for the reunion of the Protestants to the 
Catholic Cliurcli. Several most important points of liberty 
of doctrine were granted to the Lutherfins, but in main 
matters of church and state gtivernnient there was to bo 
a retmm to tbo times before 1517. No one ventured to 
oppose the emperor’s plan, and the interim boenmo law, 
and was enforced throughout tlio empire. The Lutheran 
princes submitted at once, and the cities one after the 
other c-amo in. Rnt Maurice, the now elector of Saxony, 
being placcil by Cliailes ut the head of an army to coerce 
Magdeburg, which still held out, suddenly changed front, 
ami in concert with Henry II. of France, who with equal 
scerccy and rapidity descended upon Germany and seized 
Metz, Toul, and Verdun, turned upon the emperor and 
found him totally unprepared (1552). The Lutherans 
ro.se in all parts of the country, and Chaides liad to fly for 
his life. The interim was at an end. 

Muuriee now tried the Lutheran Interim (Leipzig In- 
terim) wbicb the Protestants had adopted in 1548, closely 
alter the Diet of Augsburg, ainl wbicb started from the 
Lutlieruu views, but admitted inucli of the Roman cere- 
monial as ojitional, and even the supremacy of Ibo popes 
to a certain liiniled extent. Rut tho only effect of tins 
well-meant attempt, which the Uind-hearled Meloucihon, 
the bosom frhmd of Luther, warmly sujiported, was to 
alienate the rigid reformers and jiroduce a split in the 
Protestant ranks which has never healed, namely, the finM 
division bctwetai the Lutherans wlio minimize all uncssiaitial 
diilerences with Rome, and tlio Reformed churches which 
substantially follow Calvinistic linos. As to its elTcct upon 
11010.111 Cnlliolics it was absolutelv null and void. 

INTIGRIOR OF THS EARTH. This very indefi- 
nite portion of the mass of the earth may bo defined as 
that part which is removed from our direct observation. 
We can therefore speak of its composition and emidition 
w'ith only very doubtful certainty, and our argmnents 
concerning it are mostly based on ulterior data. 

From a comparison of tho density of the earth, and tlie 
mean density of the materials coinpo.sing it that come 
under our observation, there cun be no doubt but that as 
a whole it is composed of much heavier inatei ial than the 
crust. The density of the earth’s mass is between 6 and G ; 
that is, it is composed of material averaging live or six 
times as heavy a.s water. 'i’Jie me.'m density of the ma- 
terials of the crust is from 2*5 to T, therefore the interior 
nmst he composed of material whoso mean density is con- 
siderably above this average. The density of the interior 
may bn as liigli as IG, but there is not sufficient availablo 
data for accuracy ; lun* are w'c acquainted with tho law 
that governs tlio density of solids under suen enormous 
pressure's ns they must bo subjected to in the interior of 
our globe ; furthermore wo are quite ignorant of the con- 
dition of that interior, but it may naturally be Bupposed. 
that the material composing it would be more comproHsed, 
and probably much more dense, were it not for the antagon- 
istic cficcts of internal heat. Reasoning from analogy it 
may be infernal that when the earrii was in a nebulous or 
fluid condition — as there are many reasons for considering 
was its early condition — its components, under the influ- 
ence of gravity and the rotatory motion of the mass, would 
become arranged according to their relative specific gravi- 
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ties, the heavier towards the centre, an arran^ment that 
lias been accomplished with re{;ai'd to its fluid envelopes, 
water and air. 

The outer crust of the globe, with which we arc ac- 
quainted to a total depth of about 10 miles, chiefly 
through the jilication of strata in mountain ranges, con- 
sists of a vast thickness of sedimentary strata with in- 
truded masses of igneous rocks. This accumulation rests 
on a base tif granitic rock. It seems not unreasonable to 
consider this crust as a hydrated and more complexly 
oxidized outer layer, within which the materials are in 
more simple combinations or in an elementary state, prob- 
ably mudi of the interior consisting of native metals. 
Furthermore, it seems highly probable that throughout geo- 
logical time this outer crust lias been growing thicker, 
oxidation penetrating deeper and deeper into the interior, so 
that eventually our globe may be brought to a similar con- 
dition to the moon, without either air or w’ater, both having 
been absorbed into its solid substance. 

That the interior of the earth is in a highly heated con- 
dition hardly admits of a doubt; but whether our globe is 
solid tliroiigbout, or that it is only the external crust that 
is solid, the interior being Avholly fluid, or that the outer 
shell and a solid nucleus are separated by a greater or less 
quantity of molten matter possessed of a certain amount 
of fluidity, we are unable, to deteriniiie from actual observa- 
tion, and are only able to infer a probability from physicfil 
and astronomical considerations. The distributiim of land 
and water on the surface of the earth is \ery uneven; this 
favours the idea that the interior of th« earth is not homo- 
geneous. The large area of water gathered in the soulhcrn 
hemisphere points to the internal material of that hemi- 
sphere being of gi*eater density than that of the northern, 
else the wat(jr there should disperse and hecome more evenly 
distributed over the gloh(% Certain <‘xpcriinents also point 
to there being heavier jnaterial beneath the ocean areas than 
below the land areas. 

In order to explain the phenomena of Volcanoes, and 
the plication and disturbance of strata on the surface c*f tijc 
earth, it has been considered necessary that the interior of the 
earth should be in a molten condition. This idea received 
apparently considerable support from the ascertained fact 
that in deep mines and borings the iiicrenicnt of heat of 
the rock averages about 1® Fulir. for every hO or flO feet of 
descent. At sncli a rate of increase the fusing point of 
ordinary rocks would be reached at comparatively moderate 
dcpth.s ; but with an increase of depth ther<j is uti increase 
of pressure, wliich not only raises tlie fusing ]}oiiit of sub- 
stances, but reduces the rate of increment, so that it is pro- 
bable the actual melting of the rocks would only be reached 
at a much greater depth than at first might bu supposed. 
Sir W. Thomson, who has investigated this subject, believes 
that the rate of increase would be about I” Fabr. for every 
61 feet down to a depth of 100,000 feet, below wliieli the 
reduction in tlnj rate of increment would he very sensible. At 
400,000, the increment w'ould have fallen to J'" Fabr. for 
141 feet, and at 800,000 to 1® for 2650 feet, and so on in 
un ever-decreasing ratio to about 1 00 miles, where ho con- 
siders the interior of the earth is at or about the proper 
melting pojpt for the pressure and depth. 

The similarity of the products of volcanic action llirough- 
out geological time and in widtdy separated regions is 
strongly suggestive of their having been drawn from one 
internal reservoir ; and the large areas affected by earth- 
quake shocks show Ijow flexible the crust of the earth is ; 
but the physical and astronomical arguments that liave 
been advanced against the internal fluidity of the ear*b 
appear unassailabhi. Sir William Thorn.son has shown 
that the earth must he more rigid than a solid globe of 
glass, for if it were not the phenomena of the tides w'onld 
bo ve^ sensibly affected, and that even if the crust were 
as^jgid 08 steel and coinparutivoly thick (600 kilometres) 


it would yield to sucli an extent under the influence of sun 
and moon that there could bo no sensible rise or fall of tide 
relative to the land ; while ^Ir. G. H. Darw^i concludes 
from his investigations that no large portion of the earth’s 
interior can even approach liquidity. The phenomena of 
volcanoes, and the intrusion of igneous rocks into hcdimcn- 
tary strata, afford remarkable evidence that some portions 
of the interior fu'e molten, or just on the point of becoming 
bo. These may be simply local masses of fused matter to 
wliicli volciiuoes supply vents, or beneath the crust the 
material in some places may bo just on the point of fusion ; 
on a release of pressure the melting point is lowered, and 
the material liquefies. 

INTERJECTIONS are those cries of emotion with 
which w'e occasionally relievo grammatical speech. To 
attempt too precisely to explain them is to restrict their 
full meaning; to treat them as parts of grammatical speech 
is absurd. Take the grandest of all interjections, tlw^ 
Hebrew Amen, which at first was a simple adverb, ‘‘verily,” 
“yea,” and try to translate it by a jdirase which shall cover 
all its ordinary uses. If we say “ so bo it,” we make 
nonsense of the comminatory sendee of the Clnindi of 
England (see the introdnetion to that service in the Prayer 
Book), or of the frequent form of invocation at the. head 
of old wills, “ In the name of God, Amen.” Secondly, ^ 
the interjection is no part of grammar, it is a relic of 
ancient savage speech, and is riglitly said by grainniarians 
to be interjecti'd^ “pitched in among,” reasonable and 
logical phrasf's. Half the interjections cannot even bo 
written. Humph, pshaw, whew, &.c., stand for well- 
known sounds, not much like their printed representatives, 
but which we all recognize and understand ; but each of 
these, e.ven if it could be expressed by letters, could 
not have its meaning elucidated under a small paragraph. 
The interjection is the sob, the shout, even the glance, 
every p-issiug throb of emotion too rapid or too vague for 
grammatical expression vocalized. 111-cdueatcd persons 
speak largely, savages almost entirely, in int(*rjections ; it 
is the language of the dog or the monkey, great masters of 
simple, rudimentary, interject ionary expression. Them is 
to the full as much meaning in the bulldog’s sharp hark 
as in the ruffian’s oath, and of the same import ; and the 
watch-dog's snap of surprise and alarm is superior to the 
vapid “ Hallo ” or ‘‘ liy Jingo ” in dignity and force. 

Literjectioijs arc of course divisible into classes follow- 
ing the divisions of emotion. We have those of bimjjle 
surprise : ah, what, hallo, whew, eh, my, gracious-goodness, 
&c. Then then? are tlie interjections of pain: oh, ah, 
well-away, alack, alas, dear me, h<dgli-ho, &.c. ; of j«)y, 
hurrah, hilliho, &c. ; of disgust, lie, pugh, bah, pshaw, 
fudge, begone, for Bliamc, &i:. There is a largo class of 
interjections of jn'otestation, among which arc the oaths 
of profane swearing ; less indecent exjdetivcs are — indeed, 
by Jingo, by Jupiter, deuce, zounds, faith, gad. Another 
large class is tliat of calls or exclamations; hallo, hi, ho, 
holio, gee-woa, come-up, hoar-hear, st, hush, &c. The 
interjections of doubt arc humph, why, hem, &c. There 
is. Anally, a mass of mere iniit.itivo sounds: bow-wow, 
miow or miaou, gr, towlirt-towhoo, ite. ; thwack, bang, 
boom, slap, thud, splash, clank, puff, whiz, tScc, Fertile 
indeed is tho coinage of novelists in this regard; every 
yciir adds to the sloek. 

On the other hand interjections are divisible into lliose 
which are simple animal sounds, and those which have or 
liavc had some meaning as speech. Of the first class are 
the oh I of pain and of astonishment, the ah ! of alarm, the 
humph ! of disapproval, tho ch ! of doubt. Oh I as prefixed 
to a noun has two senses : “ 0 James I ” would fitly pre- 
lude au address to a king of that name : it is a vocative in 
fact ; whereas “ Oh, James ! ” is an emotional interjection. 
The difference of sense is usually in accurate writers marked 
by a difference in spelling, as just given. In speech tho 0 
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16 Tinacceiited, the oli usually strongly accented. The Old 
English la (as in la hof^ 0 sir) passed from a simple 
vocative tp^ttho indicatory meaning “ behold ! ” and in fact 
vras confused with loc (look), its spelling altering to lo as 
time went on. But it survived as la among women and 
gentle-minded speakers for many centuries; in fact “Law, 
now ! ” is yet to be heard as a half-in-carncst deprecatory 
interjection of tolerable frequency among simpler folk. This 
is Slender’s favourite expletive in the “MeiTy Wives of 
Windsor,” “Truly I will not go first: tnily, la: I will not 
<io you that wrong! ” &c. TJic novelists of the last century 
give us la ad natiaeam in the talk of affected young 
•‘misses.” La had an augmented form in the earliest 
English speech, eala. This got confused with the French 
helatt in Norman times, and so became “alas.” But it ;ilso 
survived in a form nearer akin to its old self, as “alack.” 
IFa, another Old English interjection, became ?ro, as la 
became lo; and since %oa was an exclamation of misery 
and despair it became confused with woe, the substantive 
(woA in Old English) ; consequently most persons in read- 
ing such passages as “Woe, woe, woe to the inhabilers of 
the earth,” &c. (Rev. viii..l3) imagine that misery is for- 
mally predicted, whereas it is simply dcjdored in an ejacu- 
lation. Wala w.as a favourite form, wafaira also; and 
the latter soon after Chaucer's tiiru; became “ welJ-away.” 
Later on it absurdly degenerated into well-a-day. Com- 
bining this with alack, we get to alack-a-duy; and this 
feeble moaning of faint-hearted souls caused them to be 
stigmatized as lackadaisieal. (Earle, “J*hilology of the 
English Tongue.”) 

()ii the otlier side wc liave forms of speech, ns Alleluia 
(praise the T.ord), heav-hoar (let us hear him), all-hail 
(healthy or hale may you be), &e., which have lost their 
graminaticjil meaning and degenerated into exclamations, 
'flic list used to be far more full. 'I'lius all the disagree- 
.able set of zounds (God's 'ounds or wonnd.s), ’slife (God’s 
life), ’sdeath (God’s death), ods bodikins (God’s body), 
ifakins (in faith), all derived from the holy mysteries of 
the mass, have disappeared. Gramerey, formerly classed 
witli them, as mc.aning “ God ha’ mercy,” is quite conclusively 
traced now to the purer source of yrand vtfircu Dcuc 
(l.«at. God) still holds its own more than one would 

wish, but curiously distorted into the ujcaning of devil from 
tlnit of God ; and the apparently innocent “ dear me ! ” so be- 
loved of elderly ladies, is simply a secular corruption of /)/. 
mio or Devs mtns^ exactly parallel with tlic Jifou i>icw. which 
it takes Englishmen so long to get accustomed to in its 
incessant occurrence as the one expletive of polite French 
speech. The “ by Jupiter,” “ by J iugo ” (St. Jingo or Gciigul- 
phus), and such forms of speech arc sufiiciently explan:itory 
of themselves. Those who use them certainly mean neither 
to invoke a pagan god nor a saint, but usually their speech 
contains many more elements of which their ignoraiico is 
equally profound. 

INTERLACK'SN (between the lakes), a small town 
in the canton of Beni, Switzerland, between the lakes 
Brionz and Thun — whence its name. It is most beauti- 
fully situated on the left bank of the Aar, 2G miles south- 
east of Bern, and has a population of 4000. It consi.sts 
almost entirely of hotels and boarding-liouscs, ns within 
a fpw miles are many of the most wonderful sights in 
Switzerhuid. The inhabitants curry on an enormous tr.ade 
with visitors in beautiful wood carvings. The surrounding 
scenery is some of the finest in Switzerland. The princi- 
pal resort of visitors is the Hoheweg, a handsomo avenue 
■of walnuts, extending from the village of Aanntlhlo to the 
upper bridge over the Aar. On the south side of this arc 
the old monastery and nunnery of Intcrlackcn, founded in 
1180, and suppressed in 1528, surrounded by beautiful 
walnut-trees. The cast wing of the monastery has been 
used as an hospital since 1886 ; the rest of the building, 
with the Schloss added in 1750, is ocenpiod by government 


offices. The nunnery has been converted into a prison. 
The choir of the monastery church is fitted up as an Eng- 
lish chapel. 

IN'TERLUDE, a brief piece of church music for the 
organ, seldom exceeding a few bars, generally produced 
extempore, and played between the verses of the hymn or 
pstilm, or between diflerciit parts of a service. This, being 
nercly for the purpose of giving bre.athing time to the 
singers, should always be short and grave, and in keeping 
with the psalm tune. An interlude .after each vei*su of a 
hymn was formerly very common, but is no%v rarely mci 
with ill England. In Germany the interlude ks still in 
favour. On the stage an interlude is a short entertainment 
introduced between longer pieces, or between the acts of a 
piece. The terra intermezzo is sometimes employed in a 
similar sense. 

INTERMEZ'ZO is, as its name iraiilics, a perform- 
ance in the midst of am)thcr jxjrfonn.ance. As the organ 
interlude (or belweeii-play, tier, zwischm-spiel) sepa- 
rated the MTses of a long cliorak*, and still does so separate 
them, SC) the iiilcinnezzo gave time between the acts of .'i 
tragedy or a serious opera for the ])rincipjil performers to 
repose, and for the strain on the attention of the auditors 
to be relaxed. That such a practice should de.stroy the 
unity of the iimiii composition no one seems to have 
imagined. All the earlier plays and operas were thus 
treated, and comi)Osers even wrote m.adrigals as intennezzi 
for thc'ir own works. But frcqucMitly an intemiezzo would 
tjike the form of a sprightly dialogue or duet; Jind if the 
fancy of the composer was not cxhaiKSted in the slender 
limits pro])eriy at his dispos.'d, he readily annexed the 
inlen’ai after the following act of the main piece wherein 
to complete the half-finished intermezzo. By about 1650 
the intermezzo had grown to inclepondent prf>porlion.s, and 
the absurd custom prevaileti almost absolutely of perform- 
ing a tragedy and a farce (intermezzo), or a tragic .and a 
eoinic. opera at the, same performance, an act of tin* one 
alternately with an act of the othew. Eventually Pcrgolesi’s 
“ Sowa Padrona ” (as is pointed out in th<! excellent article 
on this subject in Grove’s “ Dictionary of Music ”) was felt 
to be f.ar too gooil as .an intermezzo, Ihongh it is slightness 
itself, hanlly more than two voices and a small string hand to 
accompany them. It was extracted from the sandwich state 
in which it existed in 17o‘l, and performed separately. At 
once comic opera sprang into independent existence. But 
wli.at were the playgoers to do for an intermezzo ? Refuge 
was talc«ai in pantomime and hallct-dtancing. It is williiu 
the memory of the last generation that operas were, i)er- 
formed with such intermezzi in England, while plays were 
divided by dances or short concerts of songs .and instru- 
mental pieces. But gradually the ballet fell to the end of 
the evening as a separate performance, and the pieces 
between the acts became in the best theatres appropriate 
musical cojnmcnts upon the play in li.aud, though to the 
Latter remark there aro still lamentably large exceptions. 
But abroad things have not yet much improved; and B'e 
writer of this .‘irticlo saw a few years hack at La Scale, in 
Milan, the first opera house of Italy, the openi of “ Der 
Frciscimtz” performed act by act .alternately with a pan- 
tomimic (dimib show) representation of the entire long 
drama of “ 'J'hc Duke’s Motto : ” nay, to rftike matters 
insufferably worse for any musician present, one of the acts 
of “ Dcr Freischutz ” w.as divided for the occasion to pro- 
vide another interval for the intermezzo ! 

The term is used in general music to signify a short 
connecting movement betw’cen two larger divisions of a 
piece. 

INTERNAL and EXTERNAL* geometrical terms 
applied to the angles made by the sides of a bounded figure. 
The angle made by two sides is an Internal angle, while 
that made by a side and a side produced, is an external 
angle. 
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INTERNA'TIONAL COZNAGS. ThiM inestimable 
advaiita/'e is possessed by two groups of nations in Europe, 
respectively called tlio Latin and the Scandinavian mone- 
tary conventions. The coins of the Latin convention arc 
niudo of an agreed weiglit and tineness, and consequently 
cii'culate freely in all the countries belonging to it. These 
are France, Ihdgiuin, Switzerland CfrnfW)^ Italy Qira\ and 
(Ireeco (draehna), Roumania and Boine states of South 
America use the same values fur their coinage, though not 
members of the convention. Austria-ITnngiiry has made 
an a])proach to the system by striking 8-florin gold pieces 
equal to 20 francs, and Spain has adopted some silver coins 
of like value, the Spanish peseta beiug equal to the franc. 
The Scandinavian convention regulates in like manner the 
coinage of Norway, Sweden, and Denmark; but the values 
have no easy relation to those of tho Latin convention. 
The Scandinavian silver krone is about a halfpenny over 
our shilling. 

When the new German coinage was adopted after the 
great war of 1870 a grand opportunity for an interchange- 
able coinage between Germany and England was thrown 
away. The German new coinage, regulated by the law of 
1871, gives the mark as lljrf. in the 20 mark gold piece. 
Witli a little good-will tJie 20-niark piece might have been 
made equal to the English sovereign instead of bd. short of 
it, which is just enough to spoil tin; free interchangeability 
of the coins. It is to he hoped that a gold coin may in 
some short time be agreed to which may be tho English 
sovereifjHy 20 German marks, 20 Scandinavian kroner, 25 
Freiichyraaca (or Italian lire, Gnjek drachmas, or Spanisli j 
jKsctns), 6 American dollars, and 10 Austrian //oriws. To ! 
do this live out of the six denominations must make a little 
adjustment of value, though but \ery little is needed. Who 
is to he the fortunate sixth ? 'riiero can be no hesitation 
in saying that England lias a right to that post of honour. 
The English sovereign is more universally known and re- 
spected than any other coin. It circulates freely wdier- 
cver it is found, and it has been lunger without any change 
in weight or lineuess than any coin in the world. If such 
an iiitermitional gold piece could be agreed upon, each 
country making such divisions of it as might he most suit- 
uhlo to its needs, tho lime and trouble .saved would be 
incalculable. 

XNTIGRNA'TIONAL IJkW. This tcirni was origin- 
ally applied by Bent hum to what is generally called ^^the law 
of nations.” It is a convenient jdirasc, but in the strict 
sense the w'ord “ law ” ])rcsupposeH the existence of u 
legislature to make it, a judicial authority to declare and 
to define it, and an executive to enforce the decisions of 
the tribunals, lii the case, however, of the assemblage of 
international usages which are generally called international 
law, all these three conditions are wanting; and as a natural 
consequence it follows that though certain leading principles 
arc universally admitted, yet in matters of detail there is 
nothing like the precision and accuracy whicli distingnish, 
or at least ought to distinguisli, law as framed by a national 
legislature and interpreted by a national tribunal. As, 
therefore, the law of nations is lacking in the one essential 
clement of true law — a binding authority— it follows that 
international conferences can seldom liave auytliiiig more 
than a delifcrative character ; and this must be so until, 
by a kind of cosmopolitan agreement, tlie various nations 
of the world will unite in compelling individual powers to 
act, in relation to each otlicr, conformably to certain prin- 
ciples declared to be for the welfare of all. An agreement 
like this, however, would necessitate sucli a surrender of 
national individuality as is extremely unlikely, and might, 
in fact, be altogether undesirable. 

The attempt on the part of many well-meaning jnrists to 
elevate international law to the position of a science cahiiot 
bo said to have been altogether successful. The views of 
such jurists always seem to lean to humanity and justice, 


but how far humanity should be considered is a matter 
which nations have always insisted on deciding for them- 
selves. ^ 

Putting aside the conventional rules which' have been 
devised for the peaceful intercourse of nations (which are 
only accepted because they happen to be convenient), tliere 
is no portion of tho law of nation^ which is not the issue 
of a struggle of interests. Nations have with undeviating 
strictness considered nothing but their own convenience, 
including under convenience the avoidance of conflict with 
other states; and their differing positions and differing 
interests have gradually given rise to a small body of 
admitted rules ami a considerable number of vexed ques- 
j tious. Tho jurist toils to find a moral basis for the views 
on wliich they arc agreed, and strives to decide on moral 
grounds the questions on whicli they are divided; but 
allhuugli ill the itflort he may stir the intellect of the student, 
he can have small hope of affeethig the statesman, who 
knows well that in all such questions interest niiisl lie the 
chief determinant. The most important and diilicult of 
the questions lie has to do with do not indeed turn upon 
I moral considerations at all ; they arc questions of ]iul>lic 
policy, upon whicli it is not easy to have a coniident opinion 
without experience, and here the jurist is compelled to 
admit his science is at fault. 

Montesquieu, in a justly celishrated sentence of his« 
“ Esprit des Lois,” has said, “ The law of nations is naturally 
founded on this principle — nations ought in peace lime to 
do each other us much good, and they ought in time of 
war to do each otlier as little harm as possible, without 
jircqudicc to their own true interest.” The question is a 
favourite one with studcMits of international law, but Its 
interpretation turns after all entirely upon what a slate 
may regard as its “ own true interest. ;” and tho measure of 
progress wliieh has Ix^en attained since Montesquieu's iiiiu; 
Is that ('ivilized states have been gradually brought to take 
u liberal and onlighteiied view of their interests, and to see 
that their interests in most matters are not in conflict with, 
but identical with, those of nations in general. In pro- 
portion us this siaitiment becomes rooted in tho national 
mind, so will the iutluence lie increased of conferences like 
that of Brussels in 1874, which met to discuss how best to 
mitigate the acknowledged horrors of war. 

It is to be hoped that in the most importani instance of 
international law which has arisen of late years — the Ala- 
bama claims — a mode of settlement of such (piestions has 
been found which will prevent tlieir being so often referred 
lo till! arbitrament of the sword, A great deal of con- 
troversy, however, took place from 1870 to 1875 respect- 
ing the ** rules ” laid down by the treaty of Wasliington, 
all tending to show tho almost insuperable difliculty in 
framing rules which nations will accept as binding upon 
themselves as well as upon each other in caso of hostilities 
arising. A “ general rule ” is necessarily of a somewhat 
umhiguous chm-acter; it would probably be interpreted 
differently by different lawyers in tlie same country, and 
w'^ould inevitably bo variously regarded by several countries. 

By the law comoth sin,” and laying down rules multiplies 
po.ssihle offences; but by general or ambiguous rules, 
capable of being interpreted in diilcrent ways, we not only 
multiply possible oil'ouces. but we go far to make iiiuffen- 
sivenesB impossible. 

Tho Declaration of Paris in 1 856 afforded a very romark- 
ahle instance in which our country made large concessions 
with the view of favouring a sclieme of international law. 
See pAitiB, Declaration of. 

INTERNUM^CZOf a papal envoy to small states and 
republics, inferior to the nuncio, whose mission is confined 
to the courts of emperors and kings. 

ZZVTERPRBTA'TXOK, in mathematics. This word 
has come into use os descriptive of a process which it was 
long customary to employ, though without any express 
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name. When an algebraical definition is laid down, there 
18 frequently some restriction implied in the maimer of 
making th^, definition, so that the process to which it leads 
pn>8ents more cases than can bo explained by it or were 
contemplated wlien it was iiiude. For example, the abbre- 
viation of a, ««, aaa, &c., into a, a*"’, and the rales which 

spring from it, soon led to such rcsnlts as, a — *, fl®, a^, 

which, though they follow from algebraical processes, 
yol, when they first arrive, are without algebraical meaning. 
Ill such a case the process of interpretation enters. The 
question is, What should such symbols mean ? have they a 
necessary meaning? if not, is there any meaning which 
will be more convenient tbun another? A definition bus 
been laid down, loading to results which cannot be explained 
by it: required tlie extensiuu of the definition which will 
enable it to explain its own results. 

Examples aro found in all works which explain the 
])rinciplijs of algebra. The rule always is, let llie intcr- 
]n'cted meaning of the new symbols be such as will make 
true the Avhole of the process by which tliey were obtained. 
TJie ease of fraetioiiiil or iiiiiius indices mentioned above is 
dealt with in the article iNnK'ES, TiiKiiitv <ir. 

IN'TERVAIi, the unit of measureincut in estimating 
musical pitch. 

» In distinguishing lietwccn iiierc noise and musical sound, 
wc frequently find ourselves face to face with wliut may 
be called musical noises, such as the inoauiiig of the wind 
round the corners of the house in a gale. Supjiose in sueh 
a noise tlie rate of vibration of the air remains constant 
for any appreciable interval, say half a second, we at once 
get a musical note. We may lose that n<»tc again :iiid 
hear nothing but the ever-varying sound, as it moans now 
high now low; but for that one instant it 'was imisie. 
Jf, bt»vever, wo are fortunate we shall catch the wind 
srt‘a(ly for an instant again later on, ixit it is a million 
<'lianees against one that the rate of vibration of the air 
shall bo exactly the same as it was then. We have 
tlicicfore a difierent note from before, 1'lie diflcrence in 
the rates of vibration of these two notes is culle<i an inter- 
vaL Of course the ear does not count sound-waves, any 
more than the eye counts light-waves ; the waves beating 
c" with vibrnlioiis a second affect a difierent nerve 
fibre on the meiiihrane of the coelilea from the waves beat- 
ing c' with 201 vibrations a second — just as red light 
wilii its 474,500, 000, fiOO waves in a second is perceived 
through the eye, wot by the retina counting that inconceivable 
number of waves, but by its nflecting iier>’o fibres tuned 
to that rate of vibration, and different from the nerve fibres 
whidi vibrate in response to the 009,000,000,000 waves 
ill a second of the colour violet. Keguhu* vibrations of the 
air, however caused, which occur at the rate of over forty 
and under 4000 a second (and with musically endowed 
persons between far wdder limits), are felt not as waves 
beating on the tympanum of the ear but ns sound. Irre- 
gular vibrations between the same limit give noise. Con- 
stantly varying vibrations give what w<*- have called musi- 
cal noise, as the moaning of the wind, &c. 

No means of reproduciug a sound in idea, and a Joriiori no 
memory of it, is possible until it can be fixed and identified; 
intervals, then, are the very body and soul of orgaiiizcil 
music. But these intervals aro mere stops, which wc take 
of any distance wc choose, between certain rates of regular 
vibration known to us as distinct musical sounds. We 
might have a fresh interval for every added wave of 
vibration per second if we pleased, but that would give 
us 4UU0 intui'vals to distinguish, or we might have only 
notes of forty per second, eighty jicr second, a hundred and 
sixty per second, &c., where the intervals are obtained by 
taking tliose notes alone which aie given by rates of wave- 
vibration each the double of its predecessor; but here wo 
blionld ouly get at the outside eight notes iii all for our 


music, which is manifestly as inadequate a material to 
work upon as the other is superfluous. 

A note produced by a string of a certain length is made 
by vibrations twice as rapid as those of n string twice the 
length of the first ; halve the string and you double the 
vibrations. The note of doubly rapid vibration is said to 
be at an octavo interval from the first. The sort of sound 
is so characteristic that it is known to all ; it is simply a 
shriller repetition ()f the first sound. There are seven such 
repetitions of the lowest sound in the eight notes spoken 
of in the last paragrapli, therefore there arc seven octaves 
in practical music. Tlie word octave means eiglith note, 
and this name is given to it among European peoples 
because the interval between a note and its octavo is 
divided into seven parts, seven intervals requiring of course 
eight notes to contain them. Let the lowest note of such 
a scries or scale of eight notes bo given by 204 vibrations, 
then the eiglith or octavo will be given by double the num- 
ber, namely, 528, Jind the notes in between will be in our 
modern musical scale produced by 297, 1130, 352, 390, 
440, and 495 vibrations per second respectively. We give 
names to those intervals; wc call the bottom note Unison 
afld the seven intervals Second, Third, Fourth, Fifth, Sixth, 
Seventh, and Octave. Then, regarding the octave as a 
unison whence to start afresh, wo can construct another 
set of intervals at a higher elevation. 'I'Lc Second in the 
new octave is often called the Nintli with regard to the 
original unison whence wo started, the new Third is culled 
the Tenth, the new Fourth is the Eleventh, the new Fifth 
is the Twelftli, and the nt'w Sixth is the Thirteenth. Tho 
douhh; octave is often called tlie Fifteenth. By a confu- 
sion of terms, which really produces no confusion of sense, 
wc call the notes and the intervals by tho same names in 
the above scries. 'I'hus the word octave inenns tbc inter- 
val of an octave and also the note at tho upper limit of 
tlie interval ; so with the rest. By naming our notes with 
letters of the alphabet or depicting them by signs wc get 
further facilities for describing and cataloguing the inter- 
vals between them. Tho following is the inusicfil, alpha- 
betical, and neouslical dcbcriptioii of the notes used in our 
example above : — 

Vibrations per second. 

201 207 :i:}0 352 390 440 495 528 



/ 


The intervals referred to above may he thus represented, 
with their characleribtic ratios — 

__ _ Q-rr 

^23 ~-rJ^ 

Second. Tim'd. Feurtli. Filth. Sixth. Soveuth OcIavcl 
8:9 4:5 3:4 2:3 3:5 8:15 1.*>:1G 

InfcTvals in the second octiivc- space reckoned from tho 
original unison — 

594 600 704 792 680 1066 (c"0- 



^ JmIiiUi. leu^. Elev^itU. Twelfth. Thirti^nih. 

(Vibration numbers ruler to the upper notes; the lower note 
is tluougliout c"254.) 

The Fourteenth in this secondary series is not required, 
but the others aro all elements of chords ; and as they 
require sejiarute treatment (for instance, tho Ninth is in 
many cases not treated at all in the same way as a Second) 
it i.s best to give them distinctive names. 

On looking at tho intervals between the above notes we 
sec gaps between d — d' and d* — e', and between f 
</' — o', and a' — 5' larger than tho other two intervals, 
those between t’—/' and 6' — c". Also on calculating the 
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ratios we find them to be d — d’ = 8:9, d — d — 4 : 
and 60 on, as marked beneath the second illnstration. We 
get a useful note between d! and d by taking a rate of musi- 
c:ul vibration in the ratio fi : G from d^ a note with 816'8 
vibrations per second, whicli comes midway between the 
other two ; being below d wo call it c'i?, and being less 
than a Third we call it a minor Third. The interval with 
the ratio 4 : which we had at starting is called a major 
Third. In like manner we obtain a note a'b, by using the 
ratio 6 : 8, which wo call a minor Sixth, which neatly 
dividers the gap between the Fifth and Sixth. The latter, 
the interval we had at first, wo therefore call a major 
Sixth. Proceeding on similar lines we get a minor 
Second, cf'l?, and a minor Seventh, 6'b, in addition to the 
major Second, d — d\ and the major Seventh, d — h\ whicli 
we already had. There remains only the largo interval 
between tiie Fourth and Fifth. This we <livide by teking 
a major Third (4:6) from d' and arriving at a note above 
f\ which wo call y'ti. If we compare its ratio of vibra- 
tion with that of f yro find it is as 136 to 128. Our 
intervals have now grown in number from seven to twelve, 
aud tlic notes containing them are as niuhn' 

d d'l? d' c'b c'/'/'S "'t* o' //b />' d\ 

Nevertheless, as these inflected notes arc of much later 
date and of much less melodic imjiortanee than tlie original 
eight, the last note of the scries is still called the octave, 
8vc, or eighth note; and this in spiU? of its being actually 
tlie thirteenth in our modern music. Another result of 
the original way of regarding the octave as ma<le up of 
seven inlciTals (eight notes) is that we still call any inter- 
val which is named by letters next each oilier in the alphabet 
a {Second, and any which is named by letters two apart in 
the alphabet a TJiird, reckoning lioinan fashion, with both 
extremes included. Thus d to d' is a second, even if \rn 
alter both d and d' to any permissihlo extent. It is found 
to be of })ract leal udvuntogc in music to be able to inflect any 
note to the extent of half a tone: (equal to one of the twelve 
intervals just given), thus extending to general uhage what 
we did above when we used a'b for a note a half tone below 
fl', and^/*'Jf for a half tone above,/'. 'I'ho twelve intervals 
(if the complete division of tlus octave, all approximately 
equal in the ratios of the notes whicli include them, are all 
called hidf tones or scinitoiies. \Vc may make them abso- 
lutely equal, each of them having the ratio 2G4 ; 279*098, 
as in the mode of tuning called equal temperament ; and then 
we shall get d — (i'b equal to d'^ — d\ and w'c can even 
express the intervening note belween d and d* as c'jf, and 
BO with all the other intervals of the entire octave space. 
RctniTiing to a previous remark we observe, then, that the 
interval d — d (whether d is left uninlleeled or is inflected 
to c'b or c'S, and whether d is left nniiillected or is in- 
flected to d^ or e'S) remains always a Third. The intervals 
c'tt — fi'b, c*'b — djjf^ &c., are as much Thirds os tlie original 
intcr\'al d — d, for they all covta* tJirvc letters — c d e. 

Rule. — Intervals are reckoned^ ihen^ upwards — alpha- 
helically and inclusively^ 

it now becomes necessary to classify the various kinds 
of Seconds, of Thirds, &c., and in doing this we may deal 
with the unison us an interval, although strictly speaking 
it has of course no right to the name. If w'c take each of 
the twelve semitones in an octavo as equal these afford an 
excellent gauge of measuring intervals, and this accord- 
ingly is the mode adopted. Rejireseiiting the scale wo 
have been using throughout by the letters C 1) E F G A B 0, 
and the notes between 0 and D, between J> and E, &c. by 
a cross which may mean either or b (eitlicr or Dp 
for instance), we write the whole thirteen notes of the 
octavo thus : 

C + D + EF + G + A + BC. 

We at once see that a Unison, an Octave, a Fifth, and a 


Fourth have none, twelve, seven, and five semitones re- 
spectively ; whereas Thirds may be major with four or minor 
w'ith three semitones, Seconds may be major |yith two or 
minor with one, &c., and so with Sixths (nine or eight) 
and Sevenths (eleven or ten). We call the first class of 
intervals, which have only one form, yier/eci; the olhers 
are either minor or major. Now taking these intervals as 
normal we g(‘t a second rule : 

Rule. — Intervals one semitone larger than perfect or 
larger than major are called Augmented, and intervals 
one semitone less than perfect or less than minor are called 
Diminished, 

Wc can now construct a table. We shall not require 
hoth angmented and diminished intervals of each species; 
for instance a diminished Second (none) is manif<*stly a 
Unison, an augmented Third (five) manifestly a Fourth, 
&c. Nevertheless if, in writing, such intervals are required 
for clearness or for special effect, tliey may be used. AVe 
here give only the intervals in eomiiion use, the figures 
being the number of semitones in each. 


TAULK OF INTKHVAI.S AND THKIU INVKRSIONS. 

Mltifir 1. Major 2. Augmenteil .T 


Seconds. 1 zz * . \i 

Major 11. 




;j “ 




Sevenths. 


Thirds.' 


Sixtlis. 


z — - 


Minor 10. IMmini^hcd 9. 


Diminislied 2 


Minor 3. Major 4. 


I’f- .rj.fi' 

n ■ ^ 


or 

Augmented 10. 


Diminished 4. Perfect 5. Augmented 6. 
FourtU». ..ggi---!. 


Augmented 8. Perfect 7. Diminislicd G. 


- Jr- 1- Q-j — ■ — r ea i - - . D ' ■ 


1 T I . 1 


■ 

1 

1 LcJcJ I,.. — 1 

tfjeJ 1 



The intervals chiefly used beyond the octavo are the 
major and minor Ninths, the perfect Eleventh, and 
the major and minor Thirteenths. 


Ninths. Eleventh. Thirteenths. 

)r]3. Major 14. 1’orfoi‘t 17. Minor 'JU. Major 21. 





r>^ 

EFirr-. 



—1=.' zul 

-o~ 




A few considerations on these iiiton*als are neccssar)*. 
The intci^'als above given arc those used in English inusic- 
Othcr systems of music, as the Arabian, CJiinCse, Japanese, 
Javanese, &c., use quite a difibrent set. But the result is 
that tluur music always sounds out of tune to us, aud is 
frequently quite uniutelligible, 

I’he same relative series of intervals as lias been traced 
out above for the octave beginning at c', with 234 vibra- 
tions per second, or middle C, could bo as easily constructed 
from c" with 628 vibrations, or any other 0. Also any 
note, not C, may he taken as the Unison ; we may have a 
set of intervals upon any D, for example, ff w(* start 
from d\ then d' — e' is a major Second, d'—-f'j^ is a major 
Third, and so on, using the same ratio and terms of 
expression relatively as for the d scries given above*. 

Finally, we have taken d as given by 2G4 vibrations 
per second. This is the pitch adopted by the Society of 
Arts, and recommended by the celebrated Sclieiblor. But 
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vro might ujso the sharp English Orchestra pitch of c'=270, 
or the flat Diapason Normal^ the oflicial pitch of France, 
wliere or the very flat pitch desired by muHical 

theorists bccauf<'e it is a power of the number 2, w'hcro 
c'es: 266 ; and from any of these starting-points we might 
construct our scries. But once constructed, tlie wliole of 
the music, to sound in tunc, must he played undoviatingly 
in tlic intervals of the series chosen. 

The inteiTuls are observed to be bracketed together, 
Socx)nds with Sevenths, Thirds with Sixths, and Fourths 
with Fifths. These are mutually inversions of each other. 
A Second inverted by placing tlie lower note above the 
higher, as in the table, becomes a Seventh; a Seventh 
is seen to invert into a Second, and so with the other 
pairs. Further, it will be seen that major intervals have 
minor inversions, anfemented iiiteiTals have diminished 
inver.sif)ns, and vice versa. But perfect intervals have 
perfect inversions. Other peculiarities of perfect intervals 
me that (except between B and F) they always have both 
notes of a like quality, ns the Fifths /*{{ — c?f, Ei? — b 1?, &e., 
tir the Fourths Bl7~E|7, or the ()ctav(*s c-c' 

&c. Also in harmony two perfect intervals must not 
siieeeed one another (except Fourths in an inner part), and 
tln*y submit to other very important restrictions in musical 
movement because of their very distinctive characters. | 
• Yet anollier reason exists for bracketing together these ' 
pairs of intervals. iSceonds and Sevenths are discords in 
all their qualities. Major and iniiior Thirds, and major 
and minor Sixths, are, however, concords, but tliey are 
called imperfect concords, not at all a happy name, hut a 
very necessary otu? till a bettor bo found. Finally, pe*rfect 
Fourths and Fifths (with Oetttv<‘s and Tinisons) arc per- 
fect concords. (Other qualities of Thirds, Sixths, Fourths, 
Fifths, and Oeta\cs are discords.) 

This nomenclature has much to recommend it. It has 
grown uj) nut of real disliiictioiis, but it certainly has a 
good many terms. Consequently tho Germans have iii- 
veiiled one on a more siin])lc basis. Tho German Nomcn- 
chitm*c of Intervals calks — 1, all the normal intervals of 
the scjilc, as given in tho first illustration of tliis article, 
major. (Our jjcrfect is therefore in G<*nnan major ^ as w’dl 
as t)ur own major.) 2. Intervals less than major by oue 
semitone are minor. (Tho German minor includes there- 
fore our minor and our diminished 'perfect intcr\’als.) 
S, Augmented intervals in the German system .arc tlwse 
tnift seiiiitoiie larger than tho German major — dinunislied 
intervals one semitone less than thoii* minor. 

Other terms have been used to characteri/.o intervals, 
Mich as sharp Fourth for augmented Fourth, Seventh 
for diminished Seventh, &c. JSnjicrfluons, extreme, pln- 
jterject are other stieli anticpiated tenns, ■which may be 
surviving hero and there, but are rajiidly dying out, if 
indeed by this time they have not altogether disappeai-ed. 
A diminished Fifth is very ofl<*n, for reasons of harmony, 
called an imperfect Fifth, but the term diminished is sure 
to supersede it in time. Finally, it is frequently convenient 
to speak of the augmented Fourth and tlio diminisluid 
Fifth as tritones, or three-tones, sineo each of them has 
six semitones. Tritoncs, whether Fourths or Fifths, have 
many peculiarities and difliculties in practical use. 

INTES'TACY is cither the dying without a will, or 
with a will which docs not dispose of the whole of the real 
or porsoiial estate of the deceased, and therefore there may 
be cither general or partial iutcslacy. Ileal estate, not 
disposed of by will, descends to the heir, f See IIkik ; 1>e- 
BCENT.] Fersonul estate not disposed of by will is dis- 
tributed ill certain definite proportions, the following being 
tho most general. To a wife and a child or cliildren— one- 
third to the wife and the rest to the child or children ; if 
a wife only, then half to her and the remainder to tho next 
of kin ; if a child or children only, then all to him, her, or 
them in equal proportions. 


ZNTBS'TINEB arc that portion of the digestive canal 
into which the food is received after it has been partially 
digested in the stomach, and in which its further assimila- 
tion, the separation and absorption of the nufrilive matter, 
and tho removal of that wliicli is cxcrcmentitious, take place. 
In an adult man tho intestines consist of a convoluted 
tube of from 25 to SO feet in length, and are, from the 
difierence of their diameters in diflerent parts, divided into 
the small intestines, which comprise about the first four- 
fifths, and the large intesthie, which constitutes the other 
fifth of their length. The former again are divided into 
the duodenum, into which the ducts from the liver and 
paiicrc.as open, and in ^\llieh the^hymo from the stomach 
is converted into chyle ; the jejunum, in which the absorp- 
tion of the nutritive iiialtcr of the food is principally 
eflecled ; and the ileum. The largo inltistine or colon is 
named after its course in. its respective parts, the ascending, 
tho transverse, and the descending colon; the blind end of 
it, into which the ileum opens by the ileo-cn?,cal, is called tho 
C.'ECUM; the final or anal portion, from its straight course, 
is called the rectum. 

In tho figure the small iiitestiuo is seen commencing 
from the smaller or right extremity of the stomach, and 



passing to the right side. It lies close below tho liver, and 
turning downward receives from it the gall-duct, and from tho 
pancreas the duct bringing the pancreatic secretion, so that 



these fluids may mingle with the food ; then going across 
the spine to the left, it twists and forms a great number 
of eoiivolutions which lie chiefly in the middle of the belly, 
round about the navel, and finally tci-minate in the large 
intestine, in the right flank. In tho drawing, the turns 
are not represented exactly as they are placed in the belly, 
but as separated and spread out in order to render them 
distinct Neither is tho small intestine represented by 
more than half its proper length, otherwise tho numerous 
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convolutions would have made the whole figure quite con- 
fused. I'he whole intestine is lined with a more complex 
variety of the velvety membrane which lines the stomach, 
and which is constantly moistened by a mucous secretion. 
Also its surface is ridged iii the first part of its course, so 
as to expose a large area to absorption. The thickness of 
the gut is formed of muscular fibres, arranged in two layers, 
as seen at the left end of the figure, the outer layer being 
longitudinal and the inner layer circular. When these 
fibres contract their efiect is to narrow the gut, as in the 
middle of the figure, and at the same lime to draw the 
portion next further down upward to the euutracted part, 
over the contained food, Just as one draws up a stocking 
over the foot that is pushed into it. The eflPcct of the 
gradual and generally uniform contraction of these fibres 
is to propel the food downward ; and if tlic belly of an 
animal newly killed be opened, the b(jwels are seen moving 
in the manner of a bunch of earthworms crcej>ing tlirougli 
among one aiudlier — whence the inline of vermicular 
motion, which has been given to it. It is also called 



perixtaltic from its circularly progressive contraction. The 
gall-ducts enter the small intestine about <» iiicJics after it 
leaves tlio stomacli ; and the moment the bile mingles with 
the chyme a chemical change talci's place, and the separa- 
tion of the mitritious parts from the refuse begins to go on. 
A creamy-looking white fluid appears on the surface of the 
food next to the mucous Hieiiihrane, and is sucked up by 
an infinity of small vessels, called the ahsorhenln^ which 
will bo described by and by. In performing nil this pro- 
cess, the obvious use of the great Jcnglh of the alimentary 
canal is that every part of the food in.iy be turned about, 
and bo successively presented to the inonlhs of thoso 
vessels, so us to have its nourishing particles fully removed. 
The food therefore becomes gradually thicker and drier as 
it passes down, and is stained of a yellow colour from the 
admixture of bile ; but it still remains odourless until it 
gets into the large intestine, where it puts on the chai-acter 
of fvBce»^ or useless matter. 

Tlio largo intestine is seen to commence by a blind end 
(CvKcum), into the side of which the small intestine opens. 
The ileo-csDcal valve is here placed to prevent the regurgi- 
tation of the frocnl matter into the small bowels. From 
this blind pouch, the great gut (colon) ascends in the right 
flank, ci'OBScs over the belly below the stomach, descends 
in the left flank, forms a twist like the letter Si and then 
turns into the pelvis to open outwardly at the anus. 

The nourishing part of the food, the chyle^ is absorbed 
from the intestines by an infinity of small vessels, having 
a close affinity to veins, whose ends terminate in the vclvct- 
like pile formed by the villi^ vascular processes which line 
the organ. The structuro of lacteols is very like that of 


veins. They arc provided with valves, giving them a * 
knotted appearance, to prevent the fluid they convey 
from taking a retrograde course. They are i%t more than 
the thirtieth of an inch in diameter, and arc so transparent 
that they are not visible when empty. If a dog be killed 
about two hours after a full meal, these vessels are seen in 
great numbers arising from the bowels, and filled with a 
white milky fluid, whence tliey receive the. name of lac- 
UaU (Lat. /nc, milk). These vessels connect with one 
another in small glands, and eventually unite at the right 
side of the. spine into an ascending trunk about the size of 
a guuse-quill, w hich nt length pours its content.s, rontaining 
all the iiourislnnent of the body (except the watery parts, 
which seem to be taken up by the veins), into the great 
vein of the upper part of the body, at the jniiclion of the 
neck with the shoulder, and is thus carried to tlio heart 
and lung.s. 

The special digestive product of the intestines is called 
the intestinal juice, and is secreted by three kinds of 
glands, immed after their respective discoverers — lirilnncr’s 
glands, Peycr’s glands or patches, and Lieberkuhn’s glaiul.s 
or cn’pts. The fluid of llriiniicr’s glands is now held to 
resemble gastric juiee, turning proteids to peptones ; and 
that of Lieberkulm's glands to resemble rallicr saliva, 
turning starch to sugar. (1) 'J’lio glands or crypts of 
Lieberkuhn are simple tubular depressions of the intestinal: 
nmcouK membrane, thickly distributed tbrouglioiit the 
whole length of the intestines ; their apertures vi.sible only 
by .a microseopo in the small intestine, as dots between the 
villi (the minute vascular processes which give the bow'ol 
its velvety look), but becoming larger in the colon, and 
increasing as they near the anal extremity, till in the rectum 
their orifices arc visible to the eye. In depth these finger- 
shaped tubules or depressions vary from tn -jV, of a line. 
(2) Hriinu<‘r’s glands occur thickly near the stoinae.b, de- 
crease ill frequency as they get further away from it, and 
terminate altogether whiTc the jejunum begins. They are 
situated in the mucous membrane, and imbedded in the 
submucous lissni*, eaeli gland being a convoluted and 
branched tube, lined with columnar epithelium, its ducts 
opening on the surface of the mucous membrane, (il) 
Peyer’s patelies arc found more or less throughout the 
small intestine, but jiartlcularly in the lower ileum near 
the ileo-ea*eal valve. I’liey usually ocenr opposite the 
uttachniciit of the mesentery. They are groups of small 
glands in oval patches of I to inches long and half an 
inch wide, w ith the long axis in the direction of the length 
of the intestine. The glands also occur singly. Each one 
is a little mass of adenoid tissue forming a lymph follicle, 
and appears ns a spherical opaque white body from ^ tc» 
V-jt inch in diameter, contained in the submucous coat, but 
inojecting into tJie mucous membrane, covered w'ith colum- 
nar epithelium. Each gland is surrounded by Lieberkulm’s 
crypts. The interior of a Peyer’s gland is traversed by u 
very rich blood-capillary plexus. Peyor’s patches are lai’gcst 
ami most prominent in infancy ; they decline ns age ad- 
vances, and in adult life shrivel up and almost disappear. 

The structure of the intestines is fourfold : — (1 ) the 
serous coat, which is really the visceral layer of the peri- 
toneum ; (2) tlie muscular coat, with an intenial circular 
and an external longitudinal layer, and a nerve plexus 
bctw'een them which regulates the peristaltic action of the 
organ ; (fl) tho submucota coat, chiefiy of connective tissue, 
containing the glands, blood ve.sselB, absorbents, and a 
plexus of nerves the whole length of the intestines, regulat- 
ing tho calibre of the bloodvessels and consequently the 
supply of blood to the organ ; and (4) tho inner surface, 
in contact with the food, the mucous membrane, rising 
into ridgy folds in the upper small intestine, and into the 
velvety villi tliroughout the small intestine, but not in the 
large. Between it.and the submucous coat is the muscularis 
mucosae, a thin muscular layer with crossed longitudinal 
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ntid circular fibres. The muscular coat (layer No. 2) is 
pc*(iuliarly formed in the large intestine. It is shorter from 
end to en^ /han the other coats, consequently the organ 
is puckered up into folds. The longitudinal fibres of tho 
muscular coat are chiefly gathci-ed into three principal 
bands, one of which is shown in the woodcut illustrating 
this article, running from end to end of the intestine. If 
the true length of the bowel bo required, tlicso bands must 
be cut across hero and there and tho orgai» drawn out 
straight. Jt is tli(‘n evenly cylindrical in form. 

The intestines contain in life a largo amount of gas, 
derived partly from swallowed air, hut chiefly from tho 
chemical combinations arising from tho decomposition of 
the food. When in a post-morlnn examination the intes- 
tines arc opened and the gases escape the organ shrinks 
very considerably. It is evidently the gas therefore which 
causes them to fill out Iho cavity of tlie abdomen. No 
doubt it fulfils a definite purpose, wJiieli as yet is not 
quite clear, beyond the mechanical assistance it affords in 
equalizing jncssnre. 

The whole of fho contents of the helly are covered with 
a tliiii shining ineinhrane, called the pvritnnenm^ which 
jils(» liiw's the boundary walls of that cavity. It is of the 
same nature as tho mernbrami which lines the chest and 
covers the lungs, and as that which suiTonnds the heart. 
Jts smooth polished surface is evidenlly intended to permit 
the eoiistant gentle motions tlic bowels to go on easily, 
witlumt «)Ui being at all sensible of tliein. This surface is 
kept moist bv a thin liquid, tlie cvaporaliou of which is Iho 
reason wliy the body of an animal newly killed is seen to 
wnoke when opened and exjjosed to the air. Wlien this 
fluid is poured out in too great quantity tlie bag of the 
jieiitoneuin becomes distended with it, and constitutes the 
disease call(*d dropsy. AVlien medicines luive no eflecL in 
reducing tiiis, it becomes necessary to tap the patient ; 
that is to say, to insert a small tube with a sharp point 
into the cavity of the belly, so as to permit the water to 
run out. This membrane is exceedingly liable to becouio 
Inllamed, and when iiiflammati4ai does come on, it runs a 
very rn])id course, and generally prove.s speedily fatal. It 
is from this iiiflainmation that many of those females .sink 
who p«Tish after ebild-benring. 

INTOKATION, in vocal music, is the tuning of the 
voice — t!n* singing true or false, in tune or out of tuin*. 
Corn rt iiiton.ntion is the first requisite in a singer; this 
wanting, all his other musical qualities, howoY<*r good, .aro 
nna^ ailing. Jnfnninrj is the peculiar style of clninting 
adopted in certain elmrehes for particular portions of the 
liturgy, which .are sung upon oia; long-drawn note. 

INTBSNCH'Ml&NT, ill military matters, is a ditch or 
trench dug for teinjiorary defence, w'ith a parapet tif earth 
thrown up for protection. When the ground is loose or 
sandy, fascines, gabions, or hags filled with earth or sand 
aro employed to consolidate or strengthen tlie work. 

IN'TROIT (Lat. introitrts, entry), in clinvch ritual, the 
verses chanted or repeated when llic clergy first enters the 
church — a custom as old as the fourth century, but only 
lately revived in the Protestant (Anglican) form of worsliip. 

ZOTRU'SIVE ROCKS are those igneous rocks which 
have lieen intruded or injected into otlicr rocks, either igne- 
ous or sedimentary. Having cooled slowly, and consolidated 
und(‘r jiressun!, at some distance beneath the surface of the 
earth, the mineral constituents have mostly crystallized 
out; so there is a general tendency to a coarsely erystalliiie 
texture. T1 j<*sc rocks are also called Phf tonic or Irrupt ire 
Porku, As a class they are opposed to Volrnuic or Erup- 
tive which have been ejected on the surface of the 

earth, and cooling there more rapidly and under less pressure 
thc*y arc lesfl devitrified, and are more finely crystalline and 
vitreous. 

Intrusive rocks, though as a rule largely crystalline in 
structure, have their felsitic and more or less vitreous 


vaiieties ; they are, however, never vesicular, slaggy, cin- 
dery, nor arnygdaloidal. In the crystals, and especially 
in the quartz crystals, water cavities aro plentiful, showing 
tho original presence of water or hydrothermal agencies in 
the formation of the rock. Intrusive rocks are unstratitied ; 
they may occur in btmes, or amorphous masses; in difkes 
or veins; in intrusive sheets; or in necks^ or the filling-in 
of old volcanic vents. 

(1) Til bosses the rocks are generally move coarsely crys- 
talline tlian in the other forms, hut these bf>sses usually send 
intrusive venns into the surrounding rock (8<*c Plate, figs. 

1, 2, fl), and it is higlily probable that if the other forms, 
intrusive shi'cts, necks, and dykes, were traced to their 
soiiree, the root in all cases would* he an amorphous mass 
of granitic, ur coarsely eiystallinc rock. The rocks most 
usually occurring thus arc granite, syenite, diorito, riiias- 
eite, gahhru, »Sie., with their several mincialogical devia- 
tions. TIu‘ 3’^ are termed yranitic or yrauular-rrystalline 
from licing wholly comjiosed of an aggregated mass of 
distinct crystals, woven logc.ther ivitlmut any interstitial 
vitreous paste or gbussy magma. They are mostly coarse- 
grained, speckled or mottled rocks in appearance; acid, 
intermediate or basic in composition; and besides occurring 
in bosses sendiiig otV tortuous veins, tliey often occupy tho 
axis or peak of a niouutain range (sec Plate, fig. d), where 
they are considered to be the result of the intense meta- 
iiiorpliism of si‘dimeiit s or of some pre-existing volcanic, rock. 
Granite may lie taken ns the type of this class; it is the 
most widely distributed, and a vtiek with which most aro 
familiar. The following remarks eonceniing it, except tlioso 
rebating to its composition, are mo.slly applicable to tho 
other varieties of granitic rocks. 

Granite (Lat. granuni^ a grain) is a eryslalUne granular 
rock, composed typically of an admixture of quartz, felspar, 
and mica, in tohaalily uniform grains (each mineral being 
thoroughly crystalline in character), witli no interstitial, 
amorphous, or ervplo-erystalliiie ground mass (see Plate I. 
GkoLOGY, fig. d). 

I'lio quartz has a glassy appearance, but vaiies much 
in eoh»ur; it seMom oeeurs as distinctly formed crystals, 
Imt generally as small blidis,’’ or filling the interstices of 
the other inincrals, ns tlioiigb it were tho Iasi to solidify. 
It fieqncntly I'ontaiiis liquid cavities. 

Tlie felspar^ typically' ortlioelase, is usually' wliite or 
pink; but plagioelastic. or tiiclinic felspar (^albitc and 
oligoclase) not uucoinmonly rejdac.e it in whole or in part. 
The felspar often t»ocnrs in distinctly recognizablo forms*, 
and the ortlioelase is frequently .in twins of the (.’arksbad 
type. iSniiietiiries the felspar composes the mass of the 
rock, the otlier minerals occurring scattered thiougli it. 
The felspar has an opaque white ap]K*araneo, ;iiid can he 
seratehf‘il by a knife, while tlu* quartz cannot, Oligoclaso 
has a more amorphous and waxy appearauee, and is seldom 
in wcll-di‘fincd crystalline forms. The Irielinic felsjiars 
may geiicr;illy he recognizj'd by tlicir numerous parallel 
striations on the basal plane, indicative of the repeated 
twinning. The felspar is the. const it mail most liable to 
nmlergo dccfimpositifiii, c.ausing disintegration of tlie rock 
and the forination of grownn and china clay^ (ir kaolin. On 
tlie ii.ature of the felspar therefore the durability of tho 
stone is largely dependent. 

The viicfi is most usually either the potash variety 
iniiseovite, or tlie magnesia \ariety biotite ; hut other species 
are not uncommon, :is lepidolito and Icpidomclane. In 
some granites it (»ccnrs in large well-defined crystals, in 
others as minutely disseminated scales, which may be ag- 
gr«*gated in groups or iluslcrs, or arranged in a plumose 
fasbion. Segregation and niincval veins often occur in 
gi*anites; in tliesc not only the constituents but accessory 
niiucrals occur in w'ell-defined specimens. 

Tho accessory minerals, as a rule, are of subordinate 
importance in a granite ; some are injurious to the stone. 
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as pyriteSf ^vhich causes discolouration and disintegration; 
others are interesting from their rarity, as beryl, topaz, 
tourmaline, &c., wliicli are found mostly crystallized out 
in cavities, notably in the granite of the Mourne Mountains, 
Ireland ; while others may occur in sufficient quantity to 
impart a distinctive character to the rock. Thus the nbnn> 
dance of tourmaline produces the variety luxillianite ; the 
addition of honiblende to the normal constituents produces 
the rock liornblende-graiiitc, which is a much touglier rock 
than the ordinary granite; and if quartz be absent from 
this, then it passes into syenite. 

Granito has approximately the same average tdiemical 
composition as rhyolite, which is considered to be but its lava 
form, obsidian being the glassy form. The actual chemical 
composition of course varies greatly. TIjc specific gravity 
of granite is about 2*C<I, but increases with an increase of 
the cr 3 'stalline structure. It appears very probable that 
granite consolidated deep in the earth, and that its expo- 
sure at the surface now is in all eases the result of denu- 
dation. It may therefore be of any geological age; hut 
as tlie older rocks have been the most liable; to undergo 
metamorphism, and have been the longest sulqectcd to 
denuding agencies, granites arc more often ex])Osed in 
them. However, granites of Tertiary ag(* occur in the 
Western isles of iScotlaud and in the r^rcnccs, besides in 
other localities. 

Granite in most casas appears to he of met amorphic 
origin, being probably the t;xtreme stage in tlio meta- 
morphism of silicious sediments. AVhero incipient pastiness 
has been producfcd, the rock has many of tlu; characters 
of an iutrusivo mass, and veins protrude into the w'Cfik 
portions (Plate, fig. 3) of the surrounding strata. Water 
cavities in the quartz point to the hydrotlievmal origin of 
granite, as also docs the fact tliat the quartz tills the in- 
tervening spaces of the other constituents; sliowing that it 
was the last to solidify, ‘whereas under ordinary conditions 
it would he the first, owing to its higher fusing point. 

Granite occurs under various conditions ; it may occur 
in large bosses sending veins into the summnding strata, or 
it may occur iiiterbeddcd with gneiss; but the largest masses 
are found cither in the axes of mountain chains or in dis- 
tricts where sucli chains formerly existed, hut which have 
been removed by dc'nudatioii. In the Plato (figs. 1, 2, 3, 4) 
the manner in which granite and gi'uiiitie rocks occur is 
shown. In fig. 1 a hnsft of granite at the bottom of the figure 
sends an irregular of granite upwards through the killas ; 
this sends ofl’ three narrow, almost parallel veins or dtfkcs of 
fine-grained granite (elvau), that cut across the bedding of 
the killas, and probably were intruded along joints or lines 
of weakness in the original strata ; transverse to these, 
through the killas and granite boss, quartz strings and 
lodes have been developed. In fig. 2 tortuous tongue-like 
granite veins are shown intruded in bedded rock; both 
are cut across by subsequent or newer porphyry dykes, 
Tti fig. 3 granite veins are shown intruded along joints or 
breaks; along the main vein there lias evid<*utly been a 
lateral displacement, and some of the adjoining rock has 
been absorbed into the granite. In fig. 4 a diagrammatic 
section of the structure of a mountain chain is shown, gran- 
ite or some granitic rock occupying the axis. Figs. 5 and C 
show the occurrence of gi-censtone (dioritc) similarly to 
granite in bedded rock ; detached portions of the latter are 
seen in the igneous mass. Granite of metamorphic origin 
usually becomes gueissose towards its boundaries. In some 
cases it represents the base or lower portion of volcanic 
rocks, probably the root of an old volcano. 

(2) Veins and dykes are portions of the originally pasty 
or molten mass that have been forced into fractures or 
fissures of adjoining solidified rock from the main mass 
(boss). Veins as a rule ore less regular and more tor- 
'taons than dykes; they penetrate the adjoining rock in 
tongue-like and ramifying masses (see Plate, figs. 1, 2, 8). 


Besides granite, dioritc, diabase, some melaphyrcs and dol- 
erites ocenr in veins. Dykes are more regular both in width 
and direction; if in stratified rocks they cross^ho bedding, 
and often occur in parallels of great exttmsionr Admirable 
examples are the elvaiis of Coniwall and the givenstono 
dykes of the north of Fiiigland. In dykes the; central por- 
tion is generally more largely crystalline than the sides, 
which often pass through a finely crystalline structure to 
an outer vitreous coating. 

(3) Tnh'ttsire sheets are largo bodies of the pasty or 
molten mass that have been injected or intruded between 
strata, in more or less regular l.iyers; they arc practically 
dykes, conforming for the most part to tlic stratification ; 
they often, liowcver, break across tlu* bedding and send 
veins and offshoots into tho rocks both alane and below 
(sec fig. 7). These sheets mostly connect with dykes or 
pipes, and through them with the granitic boss or root. 
As in dykes they are more largidy crystalline tow.'irds tin; 
mitre, and the adjoining rock, both above and below the 
sheet, i.s indurated or otherwise aflcctcd. In the Plato 
(fig. 7) an intrusive sheet is represented proceeding from 
an old volcanic neck, and giving oft’ dykes into the strata 
both above and below; some distance from the neck it 
becomes split u]! into three; separate sheets, which gradually 
thin away. 

(4) Aecks are masses of intrnsivc rock filling old vol- 

canic jiipes; tliey are practically dykes limited in Jineal as 
well as lateral directions; they may be circular, elliptical, or 
irr«*gular in outcrop .‘iiid of varying size, Init tlieir down- 
ward prolongation is generally )>ipc-likc, and moie or less 
at right angles to tho bedding of the strata (see fig. 7). 
The mo.st commonly occurriiig H'cks in necks .are, fel- 
stone, quartz-porphyry, diabase, porphyrite, doleiite, I'cr, 
They sometimes partake of a clastic or fragmental char- 
acter. « 

rntnisive rocks usually largely affect the rocks in which 
they occm*. In most cases this is an induration or apparent 
baking of the portion in the iininediatc vicinity of the 
intruded mass. But in the ease of bosses, especially those 
of granite, the alteration or inetamorphism is often much 
more widely extended. Ileic large regions often show a 
gneissose or schistose structure, and mineral veins are not 
uncommon. The origin of these intrusive rocks is a ques- 
tion difficult to decide, but among geologists the opinion is 
steadily gaining gi’ound that they are the re.sult of intense 
metamorphic action — the bosses representing tlie main mass 
of the alLercJ rock in its original positions, which sent out 
vciijs of p.asty or more or less fluid material fonniiig dykes, 
intnisive sheets, necks, &e., and through these connecting 
with the volcanic rocks at the surface. 

ZNTUrTIONS ami INTU'XTZVS T RU T H S. Im- 
mediate and unreasoned judgments are a fact in human 
nature. Every one is conscious of being able to make 
many statements and many judgments without any reason- 
ing or inference. In fact all assertions dej)eudcnt on 
memory are of such a character. But tho nature of this 
power of intuition is disputed. On tho one side Iho up- 
holders of the doelrine of innate ideas [.see Ii>ka] assert 
that there is a largo class of our ideas which is born with 
us ns a part of our nature and only wait development. Of 
sucli are the axioms of both physical aud mathematical 
sciences. Their opponents declare that these ideas, like 
all others, are tho outcome of experience, but since they 
are involved in the earliest judgments of infancy, the mind 
reaches tho power of instantaneous swiftness, and therefore 
of intuition in their regard, at a very early age, and tlie 
steps of experience are forgotten. Probably both are 
wrong and both right; and intuitions are to bo explained 
as certainly all derived origijially from experience, but 
transmitted as beliefs, vague knowledge, or inherited intel- 
lectual tendencies from whole generations of ancestors who 
have slowly accumulated them. 
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IS'VhTS or BEL'ENm. or MENYAN'THIN. a 

sabstanco resembling starch, obtained from elecampane. 
Inula nekmum^ natural order Compositsc. It is also 
found in cificory, potato, Jerusalem artichoke, sun-flower, 
in some lichens, as in Iceland moss, (ktraria Idnndica^ 
and many other plants. It is insoluble in cold water and 
in alcohol, but soluble in boiling water; the solution does 
not gelatinize on cooling. It is also soluble in strong sul- 
phuric acid ; the solution is precipitated by ammonia. ’ It 
is also soluble in cupraminonia solution. It gives a white 
precipitate with infusion of galls, lly heating it is com- 
pletely converted into fermentable sugar. Dilute acids 
produce the same change. The formula is C, 5 lIi(,Oi). It 
is unfernientable, and gives a very slight brown colour with 
iodine. It reduces salts of co]>pcr, lead, and silver to the 
mcUillic state. 

IN'VER is a very frequent prefix to names of places in 
Scolhind and Ireland, but is rarely nsed scparat(‘ly. It 
has the same meaning in the Gaelic and Erse as Aher in 
('vniric, the meeting of waters, either of two rivers, or of 
a river with the sea or a lake. The names are mixed in 
Scotland in a singular way; the Invers being chiefl}", 
though not solely, in the north-west or Gaelic districts, 
and the Abers chiefly in the south-east, where the Cymric 
kingdom of the Piets long existed ; and it is known that 
Jtjiie same ]daces liave boriuj both names. Inver becomes 
Inner by ussimilation. A her is unknown in Ireland, and 
Inver in England. 

INVEBA'RAY. a royal burgh of Scotland, situated at 
the luouDi of the Aray, which falls into J^ocli Fync. It 
is llic ea^ntal of Argylc.sliire, and is a seaport, but the 
harbour can bo entered only by vessels of light draught. 
It- is fi7 miles north-west of Glasgow, and 405 miles from 
London by the Caledonian Railway. The population of 
tin* burgh in Ifi81 was Dill); they are chiefly employed 
in the lieniiig fishery, tlic town being the head station of 
the iisliery in Argyleshire. There are about 1100 boats, 
employing 2700 men and boys: the total value of the 
lioals, nets, &c., being about Xi50,000. About 25,000 
barrels of beiTiiigs are caught yearly, in addition to large 
quantities of ling and co<l. The town consists of a 
main street running up at right angles to tlio bay, facing 
which there are several residences. It has a parisli eliurch 
cnibracing Gaelic and English places of worsliip, a Free 
church, a United Preslnderjan church, and an Episcojialiun 
chapel, a county court-house, post ufticc, with usual de- 
partments, and branches of the National and l^nioii hunks. 
An ancient cross in the chief street and a curious conical 
Jiiil witli u tower at its siinmiit arc the chief objects of 
interest. Near the town stands Inveraray Castle, the scat 
of the Duke of Argyle. 

INVERCAR'GILL is the name of a town in South 
Island, New Zealand, the capital of the province of South- 
land. It is situated at the mouth of the New Ross River, 
five days’ sail from Melbourne, ami 166 miles by sea from 
Port Chalmers. Several newspapers are published here, 
and in the town are several hanking establislimcnts, two 
Presbyterian and two Episcopalian chnrclics, hospital, hall 
of justice, and a fine postal telegraph office. Invercargill 
is one of tin*, most rising towns in the South Island. It is 
served by railway in every direction. The district is prin- 
cipally token up for pastoral purposes ; but agriculture is 
rapidly extending, and is successfully carried on by a largo 
number of settlers. The exports principally comprise 
wood, grain, and timber, the timber trade especially being 
extensively followed. The soil generally is very produc- 
tive; the climate, although variable, is suitable for the 
growth of all products common to Great Britain. The 
population is about 6000. 

mVEBKElTH'lNG, a small market-town of Scot- 
land, in tlie county of Fife, finely situated on rising giound 
on a bay, which occasionally affords a safe asylum for large 


vessels lying in the Leith roads. It is 16 miles W.N.W. 
of Edinburgh by a branch line of the North British Rail- 
way, and consists chiefly of one street. Ropemaking, 
shipbuilding, brickmaking, and tanning arc carried on to 
a small extent, and in the neighbourhood are freestone and 
whinstone quarries. The harboiir admits vessels of 200 
tons, and somewhat large quantities of coal are shipped. 
There is a parish chnrcli, a United Presbyterian church, a 
town-hall, conv-market, and an old cross. There are also 
some remains <»f a monastery, and an old palace is shown 
where Robert lIT.’s widow is said to have resided. Invcr- 
keithing is a royal burgh. 'I’hc population in 188 1 was 1HG6. 

INVERNESS^ the largest county of Scollund, is 
bounded N. by Boss-shire and the Moray Frith, S. by the 
shires of Perth and Argyle, E. by those of Nairn, Elgin, 
Banff, and Aberdeen, and W. by the Atlantic Ocean. The 
greatest length from N.E, to S.W. is 85 miles, and llic 
greatest width from N.W. to S.E. is nearly 65 miles. The 
entire county contains about acres. It compre- 

hends a considerable portion of the Hebrides or Western 
Isles, including the isles of Skye, Harris, Bciibecnla, North 
and South Uist, Barra, ice. The population in 1881 was 
1)6,154. 

The county, which is extremely mouiitainons, is inter- 
sected hy*^ iniiumerahlo lakes and rivers, and is divided into 
two nearly equal Tjarts by the deesp valley iisnally called 
the Great Glen of Seotland, which runs from Fort William 
to Inverness. The Highland character and Gaelic language 
predouiinato in it. The low grounds are well cultivated ; 
the lower hills arc pastured by sheep or reserved for grouse 
shooting ; and the high grounds are for the most part set 
apart iis deer fon‘sts, for w'hicli they are well adapted. 
According to the official agricultural returns there were 
only 180,000 acres, or not quite a twentieth part of tlie 
entire aru.i, under cultiv.ation hi 1885. Corn was grown on 

40.000 acres (30,000 of which were devoted to oats), and 

20.000 acres 'W'ere green crops. The remainder was cither 
permanent jiastnre or artificial gi-asscs. There are 50,000 
cattle and 700,000 sheep in tlie county. The sheep are 
mostly of the black-faced and cn)ss breeds ; the cattle of 
the 8kyc or cross breeds. A gieat deal of waste land has 
been drained and loelairned, and innch ground planted. 
’J’hc lir woods in Gleiiinorc and tlio.se, of Strathspey, belong- 
ing to the Karl of Se.afield, are supposed to be more exten- 
sive than all tlie other natural woods in Scotland together. 
The native woods chiefly consist of oak, fir, birch, asli, 
niouiitaiu ash, elm, hazel, and the Seotcli poplar. Those 
which are planted ,arc larch, spruce fir, silver fir, beech, 
plane, and fruit trees. Red-deer, roe-cleor, grouse, black- 
game, ptarmigan, woodcock, partridges, the Alpine and 
common hare, and other game, are abundant. 

The prevailing rocks are of the primary class. Gneiss 
and mica slate are perhaps the most abundant, but lingo 
masses of granite and trap and porpbyritic rocks are met 
with ill llie Grampians and the mountains of Glencoe and 
Ben Nevis, Limestone is found in several districts, and 
frequently approximates to the nature of marble. Sand- 
stono is also met with in various places in tlio southern 
pai-t of the county. Some veins of lead and silver liavc 
been discovered ; kon ore is also found in small quantities. 
Everywhere traces of the action of ice during the glacial 
period are found. The soil is for the most part liglit and 
sandy, with a subsoil of gravel or clay. The principal 
rivers arc the Spey, Lochy, Nijss, and Beauly, in all of 
wliich there arc valuable salmon fisheries. The two 
principal mountains are Ben Nevis and Mealfourvonnic. 
The former, which is separated from the Grampians by 
th, desolate tract called the Moor of Kaniioch, is composed 
of porphyry and granite, and has been determined to bo 
the highest point in Great Britain, being 4406 feot above 
the level of the sea. It is easily ascimdcd on the western 
I side. Near its summit the snow lies for a great part of 
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the yftfir. Mealfourvounie rises 27 BO feet above the sea- 
level. Tlie surface of the county is an alternation of monu- 
tain ranges and deep shadowy glens. The principal ranges 
arc the (trampians and the Monadhliadh, the latter stretch- 
ing from the borders of Loclmhcr to the neighbourhood of 
Nairn; its highest peaks attain an elevation of 2500 to 
.*1000 feet, and in many parts the ridge, forms an immense 
rugged mass, full .10 miles in hreiidtlj, presenting the 
utmost variety of outline and eontrast of colour. 7'lie 
llenahler range, near IjOcIi Ericht, is less lofty but more 
picturesque. 

Gleiimore, or the Great Glen of Scotland, as it is some- 
times called, which stretches across the county from Fort 
William to the town of Inverness, is partially covered by 
three hikes, Loch Lochy, L(»ch Oich, and Loeh Ne.s.s, lying 
nearly in a straight line between the ahovo-mentioned 
limits. Their aggregate length is 37 miles, and tlie entire 
distance between Ef)rt William and Inverness <»0 miles. 
In 3tttt2 Mr. Telford w.as nppoint(‘d by the commissioners 
of tlie Treasury to mnki* a survey of these lakes and of tlic 
adjoining country pi o]jarnlory to tlie cut ting of a c^-inal. 
Ilis report. Avas made in the following year, and the works 
Avcrc! in full operation in 1H05, but the Avlirdcj line of navi- 
gation Avas not opened till tins latter end of the year 1822. 
It W’a.s repaired and reopened in 1 817. Tlie expense of con- 
structing the (’aledoniau Canal, .as it is called, Avas defr.ayed 
by goA’crnmenl, and amounted to That part of 

tlie navigation Avliich is not upon the lakes is 22 miles and 
1 ti28 yards in length : it is /><) feet Avidc at llie bottom, 
!!(• f(;ot at the surface, and 17 feel deeji. Loch Oicli is 
nearly the sumniit-lovel of the canal, and its elevation is 
tM feet above tlie Ica'cI of the sea <»]i the e.ast coast .at high 
Avator. The canal lias not fully answered the expectations 
of its promoters; for instead of availing themselves of the 
route, seaiiion seem to prefer taking the chance of a faA'our- 
abhi run round the northern extremity of Scotland. It is, 
li(»w'cver, extensively (Mri]>lo 3 ’ed in summiT for tlie transit 
of passengers and goods between Iho Clyde* ami Inverness ; 
and forms a fnv'ouritc route for tJtc numerous tourists avIio 
annually visit the Highlands, 

'J’he seenei*y of IiiA'crness is exceedingly romantic and 
highly diversilied. P^)rt William and Fort George, at oppo- 
site extremities of tlie Great (ilen, Avere originally erectcil 
.as sliungholds to overaw^e the Highlanders. Tlie sccnerv 
in tJie neighbourhood of the former is very line. Hen Nevis 
toAvering in majesty in the cast. 

Ina' 1:1: X loss, a scaiiort Ioavii and royal burgh, the capital 
of the ahoAc county, and the jirincipal town ot the High- 
lands, is beautifully situated near the extremity of the 
Moray I'rith and the, eastern ciilianee of tlie Caledonian 
Canal, miles by railway from Lonrlon. TIic town is 
of considerable size nmi well built; tin* houses .are lofty, 
and many of Ihcin elegant. 'J'he streets are well paACfl 
with granite, tlie drainage is good, and tls’ie is an ample 
sujiply of water. The population in 1881 was 17,3115. 

The main streets an; built on the eastern liank of the 
riAvr Ne^s, wliieli is traversed by a suspension bridge, two 
foot .suspension bridge.s, ami by a Avooilen bridge at tin* 
north end of the town. The prinefy»al buildings are — the 
Cathedral of St. Andrew’s, a hand.*.ome edilice in the Deco- 
rated Gothic style ; four Kstuhlished churches, five Free, 
fhureljcs, mid United iVosbyterian, Independent, H.aptist, 
Wesleyan Methodist, and Uoman Catholic places of worship; 
thomcastle, a modern building .situated on an cmiiicnce over- 
looking tlie Ness, and occupied as county hall, eourt-lionse, 
and jail ; liaiidsome new' municipal buildings, opened by the 
Duke of Edinbiirgli in 1882 ; the cxch.'inge, in the centre of 
w’lnch is the Forbes Memorial Fountain, under Avhich the 
famous “Claeb-na-cuddiii,” or “ Slone of Tubs,’* is placed — 
BO called from the traditional fact that on this stone women 
rested their AA’.atcr-buekcts when convej’ing to their liomes 
water from the river, about 150 yards distant (tlie stone 


has lieen carefully preserved since the battle of H.ariaw, 
fought in 1411); a working men’s club, the head oflico of 
the (yaledonian Bank, Favaline Bark Iiistitutioi^, foimcd by 
Dr. Bell of Madras; royal endowed academy^ infirmary, 
and reformatory. In\wness is the lieadquarievs of the 
Northci-n Meeting established for the promotion of Highland 
sports, &c., Avliich ha\’C a fine suite of rooms and spacious 
grounds. There is a cemetery near tlie town, and .also tlie 
Inverness district lunatic asylum, c.apal)le of containing 350 
inmates. The climate is much milder than might he sup- 
posed from the northern yio-sitioii of the town, tlie mean 
annual temperature being about 4()“. The cliief .articles 
imported are coal, wine, grain, and tai*; oats, timber, 
w’ool, she(*p, and iisli arc exported. A great gathering 
of West lliglihmd farmers and southern buyers i.s lield 
about the middle of July in each year, Avhen a vast quan- 
tity of AA’ool taken from sainjilo and amount of slock on 
the good faith of the seller changes hands. 'I'lu* jiort 
admits vessi'Js of 400 tons to tlie harbour, and l.irgcr 
craft at Kessock Ferry and the C.iledonian Canal. 'I’lu* 
iiiimher of a’csscIs registered as belonging to tlic port 
amount to about 100, of tons burden. 'J’Ik* entries 
ami clcar.anee.s a\’crage 2500 (310,000 tons) per anmnii. 
Regular traders ply to London, Loitli, and Abcnlren; and 
by means of the Caledonian Canal to Glasgow, Livciqiool. 
and Ireland. Inverness is the terminus of a system <)f 
railways, uoav absorbed by Iho Highland Railway, which 
coimeet.s it with Sutherlandsliire, lioss-sliire, Aherdi’en, 
3‘erth, and the .south. Simi* the introduction of thesr 
lines the town has been much visited by tonvi.sts and 
greatly improved by the building of villas and the erection 
of several liamlsonu' new streets. Its environs, AA’ell eulti 
rated and be.aulifully wooded, are almost surronmled by 
mountains and hills of A’.arious heights, forming altogether 
n most picturesque and interesting landsc.ape. The i.'.land.s 
of llie Ness, Avilhin a mile of the loAvn, have been formed 
into a fine promenade, eonneeted with the hanks bv (ih’g.'mfc 
suspension In idges. Tlio innnieipality eonsists of a jirovost, 
four haili«*s, a dean of guild, a treasurer, and fourteen 
councillois. 

Though (d gre.at antiquity tlie origin of IiiV(M’ne*ss is 
unknown ; hut a eastle occnjiied an eminence to the south- 
e.a.st in the clcA'enlh centnrv', in AA’liich, ac(;ording to tradi- 
tion, King Duiic.au Avas murdered. English or LoAvlruid 
Scotch is now tJie ordinary language of the jnlial»itaiits ; 
but Gaelic is kmavn to most of the Avorking pojiulation, 
and is alone .s]ir»kcn in some of the Rcehided part.s of the 
county. About miles cast of Inverness lies Onlloden 
Mofir, A\here the army of Rrinee Charles aa hs totally defeated 
ill about half an hour in 174<i. 

INVERSE, INVER SION. Any two op<*rations of 
algebra an- said to bo in\’ersc wh»*n one of them midoes, so 
to speak, tlie etfect of the other; so tliat, if both he suc- 
cesbively’ ju-rfonned upon the same quantity, the result is 
th.at quantity itself. For instance, the operations implied 
ill fl V — I) inver.se t(» one nn(»ther, for 

J + L V C'^ =**’7 ''/(!+ .r)'-* — 1 = 3;. 

Here, to jiroA’c the iiiA’crseness of tlie quantities given for 
eaeh operation in the one equation we take the iii\c*rsc 
ojieratiou in the other; W'c add 1 to the one and sub- 
tract 1 from the other; and wc take the square jiovvcr of 
till! one bracketed quantity and the square root of the 
other hrarketed quantity. We need do no more than 
name addition and subtraction, multiplication and division, 
inA’oliitioii and evolution, that is, raising of iiowcrs fiml 
extr.action of roots, as AvelLknoAvn pairs of inverse operntionH, 
INVERSE (or RECIP'ROCAI.) PROPORTION. 
In arithmetic, the so-callcd “rule of three” [sec J^koi’ok- 
TJox) gives the practical method of discoA'oring the fourth 
term of a Beides of four when three only are given. For 
four quantities to be in proportion they must be arrange- 
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aMe in two pairs, each pair having exactly the same ratio ] 
between its terms. Thus 2, 4, G, 12 arc in proportion, 
because 2, to 4 as 6 is to 12, eacli first term being the 
half of the second term. One property of proportions is 
that tiie outside terms multiplied together equal the inside 
terms multiplied together; in our example 2 X I2=r24=4 X 
It is plain at once that if we have a question thus stated: 

** If two bricklayers can build 4 feet of wall in an hour, 
iiow mucli could six bricklayers build ?” wc state the four 

4*y « 

terms 2 : 4 : : G : x, and - gives us our answer, 12. 

But suppose we have the same quantities in this form : — 
“If it takes two bricklayers twelve days to build a certain 
length of wall, how many days would it take six brick- 
layers to build the same?” then it would be manifestly 
absurd to expect our answer for the statement 2 : 12 : : G : a?, 

for this would make x=z =:3G, and we should have 

A 

the absurdity that six men took more time tljan two men 
to do the Nimo work. When, tlicrcfore, the form of the 
question indicates that the answer is to diminish as the 
third lenn increases, the question is held to be in im'vrse. 
proportion, because the terras are inverted, and the larger 
term is set before tlio smaller in the first ratio in order 
Unit the like order shall a]>pcar in the second ratio. We 
* should state the question tliercfore in inverted fonn, thus 

1 2 : 2 : : G : a:, whence x =1, and the answer is one 

day. Now since two men take oiie-half the time to do 
file work dune by one man in an hour, and since three 
men take one-third the lime, &c., this inverse proportion 
is often called reciprocal proportion, because oiie-half is 
tlic “reciprocal” to two and one-third is the “reciprocal” 
to thn*c, tVc. 

INVER'SZON, in music, is a change in the relative 
position of two sounds, or of the several iiot(‘S of a chord, 
whereby the note which was at the bottom is now pUtcinl 
at the top. Thus C I), an interval of a Second, becomes 
l»y inversion (I>C)a Seventh. [See lNTiiiiVA!«] The 
pioccss is nut quite so simple in the case of chords, 
bceaiiHO chords may have three, four, five, six, or seven 
notes, each a Third above its predecessor, ueeording as 
they are Conimon Chords, Sevenths, Ninths, Elevenths, 
or Thirteenths. The Jimt inversion of a chord is when its 
bass (root) is taken iu an upper part, the second note of 
the chord (the Third to the root) now b(‘coniing the bass. 
'J'ho tecond inversion of a chord is founded on the first, 
for the ImNs-note of tlie first inversion is now used in some 
upper part as w’cll as the original root; the cliord therefore 
stands in its second inversion upon the Fifth to the Root. 
Tlie Ooinuion Chord, consisting of three notes (the Root, 
its Third, and its Fifth) has therefore only two inversions, 
mid generally ererp chord has as many inversions as 
iJurt arc notes in the chord, less one. 

Common Chord of C Major and Inversions. 

Root l*o«ition. Fint luvcniioii y, SccoikI Inveiviou || 

( Rout iii Ran.) (Third in Rau. ) (Fifth in Daw. ) 

A chord of the Seventh having four notes (Root, Third, 
Fifth, and Seventh) has consequently three inversions, and 
a chord of the Ninth having five notes (^Root, lliird, Fifth, 
Seventh, Ninth) has consequently four inversions, and 
fio on. 

Chord of the (Minor) Ninth and Inversions (Key of 0). 




IS 

Bont roBliltm. FlrHt Inv. Becondluv. Third luv. Fourilt Xxit. 
you viL 


Here it will ho observed that the root of the Ninth is not 
sounded except in the root-position, wliieb is a rule govern • 
ing the inversions of all forms of this chord. In fact, the 
inversions of Niiitha, Elevenths, and Thirteenths are sub- 
ject to many rules in practice, and not all the inversions of 
these chords are available in harmony. For instance, if we 
had taken the chord of the major Ninth for our illustration 
with A natural instead of A flat fur its top note, the second 
and third inversions would have been impoKsible to use in 
the positions there given, while the fourth inversion would 
liave been altogether unavailable, as a major Ninth must 
always be sounded above the Third of the same chord — 
that is, in the cose of a major Ninth upon G, Atj, the Ninth, 
must always he written in the harmony above B, the Third. 
These various rules are all given in the articles upon the 
several chords. See Common Chokd, Skvkntii, Ninth, &c. 

INVER SION OF STRA'TA, a term used iu geology 
when a series of beds have undergone snch extreme plica- 
tion ns to he turned over completely on themselves, so that 
tlie beds geologically older are placed uppermost. Numer- 
ous examples oeeur in nionnfaiii ranges where the strata 
arc much crumph'd and folded, as the Alps. In the British 
Isles examples of inversion on a smaller scale occur in tlie 
PulsBoxtiic rocks. 

INVSR'TEBRATB ANHSALS are all animals 
which do not belong to the suhkingdotn V'kutkbkata. 
7'ho division of the animal kingdom into Vertebrata and 
liivertebrata is purely a matter of convenience. Bcyon<l 
the negative charat^tcr of not belonging to the Vertebrata, 
the Invertebrates have nothing in comuHm. 

INVERUlty, a royal burgh of Scotland, in the county 
and IG miles north-west of Aberdeen, and 65li miles from 
London by the Great North of Scotland Railway. It is 
situated on the left or north bank of the Don, in the angle 
funned by the junction t)f the Uric. There is a substantial 
modern bridge over each stream. The town consists of a 
long Btraggling street. The )>arish church and the Free 
church are both Immlsome buildings. There are also an 
Kpiscoi>alian ehuveh, a Congregational chureh, a lioman 
Catholic church, a Wesleyan eliape) ; and several banks 
and insurance agencies. 'J’he town has a considerable 
generul trade, and a tannery, a brewery, and meal and 
]»aper mills. A handsome town-hall was erected iu 18G.*l. 
There is a cnrioiis mound, called the Bass of Inverurie, at 
the southern end of the town, which has several local 
traditions attaching to it. The population of the burgh in 
1881 was 2lb‘n. It gives the title of baron to the Earl 
of Kintore, w’hose seat, Keith Hall, is near the town. 

INVES'l'lTUBE. The act of giving possession under 
I the feudal system, and especially as regards ecclesiastical 
benefices. The Latin w'ord vestii'C has nothing to do with 
vestment (according to a widespread popular btdief), it is 
simply to ])ut in possession ; and a piTsoii was invested 
with nil estate by tlie presentation of a banner or a bough 
more often than by that of a vesture. Even ecclesiastical 
offices were conferred for the most jnirt by tlie presentation 
of a ring or a pastoral staff. In the ease of arclibishops 
the pallium, it is true, was added, hut it is the exception 
and not the rule. Up till the time of Hildebrand the 
popes did not make much stir alaiut investiture. Tlio 
spiritual peci's received their appointment and paid their 
homage for the most part much as the lay peers did. But 
the future Gregory VII. could not bring himself to acquiesce 
ill BO rriaiiifest a treason to the rights of the church, mud 
by his influence this tlioniy question was raised in 10G3, 
when a synod held at Rome forbade any priest to accept 
investiture at the hands of a layman. The logical result, as 
Hildebrand well knew', was the freedom of the church from 
state control, if this all-important point of form could be 
gained, as well as what was not less desirable, the immense 
increase of power whicli the hierarchy would gain over 
the entire church. The discipline of the church and its 
31 
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nupremacy, sncli were the prizes to result from a victory on 
the question of invoMiture, and the .stake was worth the 
contest. In five years' time tho first open contest came in 
tlie form of a popular rising at Milan against tho bishop, 
nominated as heretofore by the emperor. When Gregory 
VII. (Hildebrand) came to the throne a most peremptory 
decree was issued by the council which he called in Feb- 
ruary, 1075, dejmsing the temporizing ecclesiastics who 
submitted to feudal investitures, and excommunicating nut 
only tbeni but the peers who invested Iheni. The long 
conflict which raged between the papacy and the empire is 
elsewhere described [see Gukoouy VII., llKNity IV. &c.] 

Tlie following are among the more important remaining 
points. The formal restatement of the prohibition of clerical 
investiture at lay hands by llrbaii II. in 1000. Tho yielding 
C)f the point entirely by the Emperor Henry V. in his treaty 
with Pope Paschal II., made in the porch of St. Peter's, in 

1111, the pope being helpless in Henry’s hands, and the right 
being given up only in return for the surrender of all the 
territorial possessions held as fiefs of tho empire by ecclesi- 
astics from tho time of Charles Hie Great. The lands 
being gone the investiture quarrel became empty woids. 
Tlin church retained the ^latrlinony of 8t. Peter alone. 
The emperor refused three days later, I2tli February, 1111, 
to ratify the treaty, and arrested Pasehai II., who in con- 
sequence declined to proceed with his eoron.ation. This 
tuinnit took place in St. Peter's itself, and was followed 
by bloody street fighting. After a long irnpri.sonmcnt 
Paschal, moved by tho sight of the undoubtedly terrible 
miseries sufTored in the Ituinan territory under the German 
invasion, yielded the whole question, and the treaty was 
higned, conceding tho imperial investiture to Henry, at 
Ponte Momniolo, 1 2 th April, till. The pope was escorted 
Iwick to Home, still prisoner, and crowned tho I'inpcror in 
St. Peter’s with closed doors, and lie was tlien set free, 
and Henry returned to Germany. Instantly Paschal was 
assailed by the elaniour of tiio whole Uonian hierarchy. 
Ill vain he pointed to tho oath ho had sworn iu the Host — 
“As this part of the living body of the Lord is severed from | 
tho rest, HO lot him of us be severed from the Chuick of ' 
Christ who shall violate this treaty.” In vain he ofTujvd 
to resign Ids chair, the constant ri'proaclies of the cardinals 
and the clergy overpowered him, and in 2fith October, 1111, 
h« wrote to the Arelibissbop of Vienne that the treaty hav- 
ing been extorted by cumpnlsion was null and void. At 
the Council of tlio Latcran in March, 1112, this view was 
taken by all with acclamation and the compact solemnly 
annulled. Lay investiture was decreed to be here.sy, and 
Iloiiry excommunicated at tlic Council of Vienne. October, 

1112. Again clerical iiivestitui-e was claimed at the Coun- 
cil of tho Lateral! in March, 1110. Tlic pope was again 
and again accused of heresy on account of thi.s fatal treaty. 
In this Latcran Council of 1110, llruiio (afterwards 8t. 
ilruno) called him a heretic to his face. The pope bore 
these insults with great dignity. Passing over tlie rival 
])op(tH Gelasiiis (chnrcli-pope) and Maurice (emperor’s pu|)e) 
tlic next undisputed pope, Oalixtus IL, renewed negotiations 
with Henry V. at tho Council of llheiins in 1110, hut each 
suspected the other of treachery and they fell through. 
Calixtus then proceeded formally to excuiiiiiiuiiicate Henry 
once more in presence of the whole council. Eventually, 
however, in 1122, tho Jlmporor Henry V. and the Pope 
Calixtus 11. agreed to the concordat of Worms ; Iho ring 
and staff were allowed to bo given by the pope, tho tem- 
poralities by the emperor. The freedom of election was 
granted to the cliurcb by the emperor, but in return it was 
agreed that the elections should take place in the presence 
of the sovereign or of his oflicers. Tlie emperors lust a 
very ancient prerogative in surrendering the elections, but 
they regained their feudal sovereignty. Yet, on tho whole, 
the church must bo admitted to have won the victory. 

ill England the coiitebtui’use between Henry L of England 


and Archbishop Anselm, out of Henry's claim to military 
service from spiritual fiefs as well as from lay, and hence his 
insistance on the right of investiture. In Aif*ru8t, 110(1, 
a compromise was effected, and Henry yielded to tho pope 
the ccelesmstical investiture by staff and ring, but retained 
tho right not only of lay investiture as regards the tem- 
poralities of the sees, &c., but also the right of nominating 
the persons to the vacancies, who thereupon presented 
themselves to their ecclesiastical superiors for the ecclesi- 
astieal investiture. In France the question wois solved ns 
much on the church side as in England it was on tho royal 
side. The difference lay in tho English and more still the 
German prelates being persons of greater jiusitions in the 
slate than in France. In Spain tho astuteness of the 
monarehs led iheni to admit at once the pretensions of 
Home, and the papacy, gratified by this acquiesceiK'c, 
readily granted far better terms to Spain than any of tlie 
more resolute kingdoms could ever obtain. 

INVOCA TION OF SAINTS AND ANGELS. 
This practiee is very widely diffused throiigliont the Gliris 
tian world, but it is one that is generally rejected by the 
Protestant churehes. It prevails in tho Uoman Catholic, 
Greek, Iiiissn-Greek, and other Eastern churches, and the 
usage dates from Hie early rentnricH of the Cliristian era. 
It w'as certainly introduced before the time of Origen, w'lio 
refers to it in his writings, and dnring tlie fourth and fifth 
centuries it became w'ell-nigh universal tliroiighont the 
cJmrch. In support of this doctrine of Hie iiitereessory 
relations of the angels and saints to men Catholic writen-s 
quote Apoc, V. 8 ; viii. .‘1 ; Job xxiii, 23 ; v. 1 ; Tobias 
xii. 11 ; Luke xix. 10; and other passages of Scripture. At 
the period of the Keformation, lioivevcr, tlie honour paid to 
the Virgin Mary and the invocation of saints and angels was 
fiercely assailed as unscriptnral and idolatrous by tho Pro- 
testant leadeis, and Hie snhject formed one of the most fruit- 
ful of the various tJienics of controversy between the opposing 
parties. At the Council of Trent it was decided as to 
this Rubjeet that while supreme worship (Inirein) inmld he 
ollcred to God alone, a lower form of worship {doijeia) 
might rightly tn? given to saints and angels, and the 
highest form of the latter worship (Jiifpenlonleia) was due 
to the Virgin Mary. It was further jiointod out that the 
saints and the Virgin are invoked merely as being interces- 
sors with God, and that it is the benetit of their prayers that 
is asked, and not that they will confer direct blessings them- 
selves. It is this form of the doctrine that is maintained and 
defended by Komnn Catholic apologists, and which is tanglit 
in tiie (Catholic popular eutechisins, based on that issued hv 
order of tho Conneil of Trent. The practice has been almost 
totally rejected by Protestants since the period of the Jh*- 
formation, and tliongh sliglit attempts have Iwen made by 
soine sections of the Chureli of England to reintroduce it 
their efforts havo not met with much success. 

INVOICE, a priced account of goods sent with the goods 
on delivery or closely afterwards. It contains a record of tho 
alleged (jnaiitity of goods, their price, charges upon them of 
any kind, and any other necessary particulars. l*ayinent is 
not necessarily expected upon presentation of an invoice; 
licnco it diflers vitally from a bill or statement of account, 
w'hich merely sunis up the unionnt of the invoice or 
invoices sent in since tho last bill that was paid, and 
whicli is presented with a view to tho settlement of tho 
account. Since the invoice is often sent with the goofis 
tlie temptation is strong to derive it from the French «»aoi, 
a sending or message ; and this has the groat authority of 
Professor Skeat in his scholarly “ Etymologicjil dictionary ” 
of English. Nevertheless seeing the largo indebtedness of 
our commerce to Italian for its terms, it seems more likely 
that invoice is the Italian “letter of advice,” Lettera 
dhvviao^ and that the n and o have slipped in as a piece 
of folk-etymology, likening it to envois when its real origin 
had become obscure. 
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INVOLUNTARY BSUSCLBS are those over which 
tlio will (Lat. voluntas) has no power. Tho fibres of 
these mus^js are plain or uiistriped J) ; and 

the muscles are for the most part not attached to bony 
levers (arm, leg, ribs, &c.), but outer into tlie formation of 
such liollow parts as the heart, bladder, intestines, &c., 
and their usual function is to compress the part upon a 
certain physical stimulus. Frequently they have a vermi- 
cular or peristaltic action, as with the intestines, and to a 
less deirrae tho bladder and the stomach. Sec also Musclk. 

IN'VOLUTB and BYOLUTB (tho curve unrolled 
and the curve from which it is unrolled), a name given to 
two curves so formed and placed that, supposing the 
si'cond to he cut out from solid matter, the first can be 
formed by fastening one end of a thread upon a point in 
the, second, attaching a pencil to the other end, and mov- 
ing the pencil so that the thread may either gradually 
cMiwrup or be unwrapped from the -imrvc to which it is 
fastened. Tims the pencil in the diagram is describing 
tlie iiiv<jhito of a circle, or th« curve of which the ciivle is 
tho evolute. But the evolute of a circle is evidcutlv a 



pf»lnt. Every curve has one evolute and an infinite nntn- 
her of involutes, 'I’he proper name for curves described 
from the same evolute is paralld curres, wnco they have 
the fuudameutal property of parallel lines: for they never 
meet, though (if tliey admit of it) ever so far ])roduced; a 
straight line per]»oiidicular to one is always perpendicular 
to the other, and the part of the perpendicular iiilerccpted 
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is always of the same length. When arcs of parallel curves 
are required to be laid down, the most commodious method 
of proceeding is to construct tho evolute of one of tho arcs 
approximately, as follows. On the arc draw tangents at 
moderately Muall distances, and draw perpendiculars to 
those tangents. Tho parts of the tangents cut off from 
(tach by its neighbours will together give the arc of tho 
evolute near enough for all purposes. And it may be well 


to notice that it will be a sufficiently accurate method of 
drawing the perpendicular to the tangent at a point p, if 
we take a small circle whose centre is p, bisect the arc 
A c B in c, and join and produce p c. 

The angular error thus committed is only a small por- 
tion of the angle made by the tangents at l* and A. 

INVOLUTION and SV'OLUTION arc algebraical 
terms, the former signifying the raising of powers and 
the latter the extraction of roots. Wlum any number is 
multiplied by itself, we get its square or second power •, and 
if wc multiply this product by tlie number again, we get 
the cube or third power, and so on. The inverse process, 
called evolution, enables us to liiul a particular root of a 
number — say, the fourth, or that nnmher which, being 
multiplied into unity four times, the product will be the 
number oiigiiially given. Both subjects are treated of in 
every algebraical text-book. Articles are given in tliis 
work upon the simplest cases, those of the SguAUK and 
the Ci:bk. 

XO. in ancient (Ireek mythology, a daughter of Inachos, 
king of Argos, wlK»se beauty excited the admiration of Zeus 
and the jealousy of Ilcra. Zeus, to protect his mistress 
from Hera's vengeance, transfonned her into a white heifer; 
hut the (]ueen of heaven discovered the stratagem, seized 
the liated heifer, and intrusted her to the care of the 
linndrcd-eyed giant Argos I'uiioptes. lo was freed and 
Argos was slain by Hermes, theiiee called Argeiphontds, or 
the slayer of Arg«>s. Hera tlien sent a gadfly which stung 
the heifer info madness, and drove her wandering over the 
earth ; furnishing Ailsehylus with a snhjcct fur his tragedy 
of “ Froineilieiis Bound." Slung to madness by the gad- 
fly poor lu leapt into the sea and swam across to Asia, 
whence the strait she crossed was called tho “ Ox-ford ” or 
in (Jreek Uos-poroSy our Bosphorus. She wandered on, 
always stung l»y her tormentor, till she reached Egypt. 
There she found rest on the banks of the Nile. Zeus 
restored her to her human shape and she boro him a son, 
Kpaplios. The refert*nco to Egypt seems lo be derived 
from an assumed connection of lo with the Egyptian Isis, 
possibly an invention of later time. The wandering of the 
moon in the heavens among the stars with their hundred 
eyes, and her shape, at first horned like a cow', then swell- 
ing to the full, explain the main points of the myth. U 
was one of the most favourite subjects of the Greek poets, 
|iainters, and sculptors. 

To, the small planet, one of the Astkkoids, was dis- 
covered by IVters, Itlth September, 1805 . 

XODACST'IC ACID, an acid obtained by tho action of 
potassium iodide on brumacctate of ethyl. It crystallizes 
in rhombohodral plates, melting at 82 " C. (iHCr Fahr.) 
Tho formula is 0 «il$ 10 s. Oxide of silver converts it into 
glycollic acid (0.21140:0. It forms a number of crystnlliiio 
salts called iodaectates, mostly soluble in water. l)i-ioda- 
cetic acid (O2H2I.2O.J) is obtained in a similar manner from 
dibromacetate of ethyl, in yellow crystals slightly soluble 
in water, and forming yellow crystalline salts called di* 
iodaectates. The ethers of these acids are also known; 
both are oily compounds insoluble in water. 

X'ODAL, a compound bearing the same relation to 
iodine tliat chloral does to chlorine, and converted by potash 
into iodoform. The formula is O2III3O. It is an oily 
liquid, boiling at 25 " C. ( 77 ° Fahr.) 

lUDINB, an elementary body discovered by kl. Gonrtois 
in 1812 . The name is derived from the Greek word ion 
(violet), in allusion to the colour of its vapour. It is an 
important constituent in sea-water, bnt is present in such 
minuto traces that ordinary analysis fails to detect it, 
whereas bromine is easily detected in sea-water. Recent 
rcsenrehos have shown it to exist in the proportion of one 
part in 280 , 000,000 parts. Marine animals, and especially 
marine plants, eliminate it and contain it in inncli larger 
proportion. Of the Algse the Laminaria and Fuel yield 
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the most; the gelatinous species, such as Gliondrns and 
Gelideum, do not contain it. The following proportions, 
found by Stanford in some marine animals and plants, will 
give an idea of the quantities contained : — 


Cod fish (fresh), per cent, iodine, 

. . -00016 

Herring “ “ 

. . -00066 

Oysters “ “ 

. . -00004 

Sponge, Turkish, ** 

. . -20000 

Laminaria digitu, dry, 

. . -45360 

“ sacchariua, 

. . -27940 

Fucus serratns, “ 

. . -08560 

“ vesiculosus, “ 

. . -02970 


It is ali-o found in minute traces in some mineral waters 
and saline springs, noliibly the English Woodal Spa, the 
water of which contains 5*21 ports per million. It is also 
found in several minerals in combination with silver and 
mercury, and some of tho native phosphates of lime, and 
also in tlie caliche of Peru and Chili, or Chilian saltpetre 
(nitrate of soda). It was first manufactured in quantity 
in 1841 in Glasgow from kelp, and for u])wards of thirty 
years this remained the only commercial source. Kelji is 
simply the ash of various seaweeds, generally the I.amin- 
aria or Fnci, burned into a rough slug at a temperature 
high enough to melt the potash salts; in this process 
more than half the iodine is lo.st. The shores of Brittany 
in France, the west of Ireland, and the outer Hebrides, are 
the only seats of this manufacture. [See Kkli*.) This 
product is lixiviated with water, and the potash salts 
erystallizod out as chloride and sulphate. The mother 
li(]uor is treated with oil of vitriol, home sulphur is deposited 
from the sulphides and sulphites present, and separated ; 
tho liquor is then distilled with ])uroxidc of manganese, 
and the iodine sublimed into udells made of earthenware. 
'I'his is probably the only mannfacturing process iu which 
the old alchemist's udell is still employed. A large quantity 
of iodine is now produced from the mother liquor of the 
c.aliche, after the nitrate of soda has been crystidlized out ; 
tho iodine exists in this liquor as an iodatc of sodium, and 
is reduced and precipitated by sulphurous acid, made on 
tho spot by burning sulphur. The present annual pro> 
duction of iodine is about 6000 cwts., of which about hvo- 
sixths are now made in Chili or Peru, 

Iodine crystallizes on sublimation in 6no rlioinboidal 
plates, or in octohedrons, with a grayisli-black metallic 
lustre; the thinnest y)latcs arc transparent and red by 
transmitted light. It melts at 107^ C. (22.'i“ Falir.) and 
boils at 180° 0. (350° Fahr.), subliming unchanged. The 
vapour has a splendid violet colour, so deep that a stratum 
4 inches thick is impervious to light ; this vapour is ex- 
tremely heavy, having a specific gravity of 8710. Iodine 
volatilizes in the cold W'hen ex|)Oscd to the air, the odour 
resembling that of chlorine. The symbol is 1, the atomic 
weight 127. It is very slightly soluble in water, but 
dissolves readily in alcohol ami ether, forming brown 
liquids decomposed by water, and in soluble iodides form- 
ing colourless solutions unaltered by addition of water. 
It is also very soluble in bisulphide of carbon and benzine, 
forming rich violet liquids. It acts as a bleaching agent, 
and generally resembles chlorine and bromine, but is less 
energetic, and is easily removed from its compounds by 
citliei* of these elements. It forms a chnraeteristic intense 
violet colour with starch, and this reaction affords an 
extremely deli<'ate test for the presence of free iodine in 
any solution. Bisulphide of earboii is an equally delicate 
means of detecting it, with the additional advantage of 
removing it entirely from solution. It is employed there- 
fore as a test for starch in the examination of organic 
bodies, and is mneh used in the laboratory. It is largely 
employed in medicine for the treatment of goitre and the 
reduction of glandular swellings ; and in the fonn of iodide 
of potassium, for internal use as a strong alterative. 


Burnt 8|)onge (Spom/ia unta) was long used in medicine 
before its properties were known to be due to the presence 
of iodine. It is also much used in photogi^diy, in the 
daguerreotype, collodion, albumen, and gelatine processes; 
also in the manufacture of some of the aniline colours, 
especially that known as IIoffmannH green. 

With chlorine it fonns two principal chlorides, the pro- 
tocdiloride (ICl) and the trichloride (ICI3) ; tho former is 
a brown oily liquid, and tho latter is an orange-yellow 
crystalline body. Two somewhat similar compounds with 
bromine are also known. 

With hydrogen it forms an important acid known as 
iodhydric or hydriodic acid (HI), a colourless gas which is 
obtained by treating iodine and iodide of potassium with 
pho.sphoruH in tho presence of W’ater. It can be obtained 
in aqueous solution by passing the gas into water, by act- 
ing on iodine in the presence of water with sulphuretted 
hydrogtm, or by decomposing iodide of barium by sulpliuric 
acid. Hydriodic acid gas fumes strongly in moibt air, 
resembling hydrochloric acid gas. The specific gravity is 
4-4429. It is liquefied by pressure, and solidifies at — 51° C. 
The aqueous acid contains 00 per cent, of HI. With 
bases it forms a number of important salts known ns 
h3’dric)datcs or iodides. Some of these are obtained by 
direct union of the elements, as mercury, potassium, sodium ; 
ill the two latter the action is very violent. Most of the • 
iodides arc very stable salts, and not rcndily decomposed. 
Those of the alkalies and*alkalliie earths are soluble. Some 
of the motallic iodides present beautiful colours, as mercury 
scarlet, and lead 3'ellow. Some of the organic iodides, 
es)>ecia11y the iodide of ethyl (C^tllftl), arc important agents 
iu organic researches. Many of the iodides are used in 
medicine, as those of potassium, sodium, mercury, load ; 
and more arc employed in photography, as cadmium, zinc, 
and magnesium. 

With oxj'gen iodine forms two important acids, iodic 
acid (HlOa) and ))eriodic acid (11104), Iodic acid is ob- 
tained by oxidizing iodine by nitric acid. It crystallizes 
ill anhydrous six-sided tables; it is very soluble in water, 
and sllglitly so in alcohol. Sulpliurous acid and other 
reducing agents convert it into hydriodic acid, and this 
acid in tlie prcsen{;e of iodic acid gives rise to free iodine, 
a reaction which enables tho presence of an ioduto to be 
easily detected. Iodic acid forms a large scries of salts, all 
insoluble except the iodates of the alkalies. 

I’eriodic acid is obtained by the action of chlorine on 
iodatc of sodium in the presence of carbonate of soda. It 
crystallizes in oblique rhombic prisms (HcKIq), vrbicli deli- 
quesce, leaving periodic Hiiliydride (I2O7), which wlien 
lieaU'd gives off oxygen and becomes iodic anhydride (I2O5). 
It is very soluble in water, and also in alcohol and ether, 
the solutions gradually becoming decomjiosed into iodic 
acid. It fonns a number of salts called periodates, mostly 
insoluble in winter, and all easily decum|K)sed. 

With nitrogen iodine forms a very explosive substance 
known as iodide of nitrogen, or iudarnide (NI3); it is a 
brownish-black pow-der, obtained by digesting Iodine in 
solution of umniouia; the slightest friction or the least 
elevation of temperature when dry is sufficient to explode it 
with great violence and a flash of violet- coloured light ; 
the principal jn-oduct of tho explosion is nitrogen gas. 

Medicinal Properties of Iodine , — By itself this drug is 
not suitable for internal administration, but in the form 
of liniment, tincture, and ointment it is largely used as nii 
external irritant. The liniment painted on the skin iu 
front of the chest under each collar bone will often ease 
the cough and lessen the expectorniioii in consumption. 
1'he use of iodine externally combined witli the administra- 
tion of it in the form of iodide of potassium, a combination 
of iodine with potash, is tho best known method of treat- 
ment fur goitre, broncliocelo, or Derbyshire neck. Iodide of 
potassium is a medicine of great value in the treatment of 
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many old lon|!;*stand{nfr diBcases. Chronic rheumatism, 
especially {hat form which is most painful at night, tho 
later stagt^ of syphilis, when the bones have become 
aflect^u and nodes have formed upon them, and chronic 
lead or mercurial poisoning are all advantageously treated 
by means of iodido of potassium. This drug has a re- 
markable power in expelling lead from the system, and its 
active properties become manifest in this direction almost 
IIS soon as it is used. Iodide of iron has been found very 
serviceable in scrofulous aiTcctions of tho glandular system, 
and the inhalation of the vapour of iodine mixed with the 
steam from hot water is useful in many affections of tlie 
air passages. It may be observed here that some consti- 
tutions are peculiarly susceptible to the influence of tliis 
drug in any of its forms, and its use causes pain in the 
head, smarting in the eyes, and a constant watery discharge 
from the nose, a condition known as iodism, and one which 
indicates that the medicine is unsuitable for tho patient. 

ZO'DOFORlil is a yellow crystalline substance with a 
]>eeuliar snffroii-liko odour. It is insoinblo in water, but 
very soluble in alcohol, ether, and oils. It melts at 118*^ C. 

Kalir.) 1111(1 sublimes but with partial decomposition. 
The formula is CHI^. It bears tlie same relation t(» iodine 
that chloroform does to chlorine. This substance is a 
powerful antiseptic, and is much used in medicine. Al- 
' though it contains DO per cent, of iodine, it is not irritant 
cither internally or externally, ^It has been largely em- 
plov(;d lately as an antis(*ptic in dressing wounds. 

iOKAS'TB or ZOKAS'TA (I^’tin Jocasta) was the 
mother of Oidipoiis (l^tiii (IuUpu8% whom unknowing 
she married, believing her son to have perished in infancy. 
On discovering the involuntary crime she slew herself, 
fcicc OiDirous. 

XOLA'OS. in the Greek mythology, was the son of the 
half-brother of Herakles and his uomrado in some of his 
greatest expeditions. He rendered such help in tho slay- 
ing of tho H)'dra that Eurystheus declared this labour to be 
unlawfully accomplished, lolaos was tho first winner at 
the Olympic games, instituted by Herakles, according to 
flic legend. Ho led a Greek emigration to Sardinia after 
the deatli- of his uncle and muster, and the leading tribe 
of Sardinia derived its origin from him and his followers. 
'Mic town on the west coast is called iliota to this day. 
When the children of Herakles were in dire straits, lolaos 
hesouglit tho infernal gods for permission to revisit tlie 
eurih. This unusual favour was granted, and lie slew 
Eurystheus, his uncle’s tyrannical oppressor, in the con- 
tests into which he plunged. He then returned to Hades. 

lOXE, a princess beloved of Herakles, whose attach- 
ment fur Idle plunged Deiunelra his wif<f into jealousy, and 
brought about the death of the hero. See Hkkaklks. 

I'ON was the mythical ancestor of tho lonians, a people 
of ancient Greece. His father was tho god Apollo, his 
mother was Kreousa (Cre»«a), wife of Xoulhos (Lat. 
Xuthu8\ king of Athens, and afterwards of Aigialos in 
PidoponnCsos. Apollo visited Kreousa in a cave below the 
Akropolis ; thither also went Kreousa with her infant son, 
hoping to gain for him the protection of her god-lover. 
But Apollo appeared not, yet when she left the child there 
he came and conveyed it to his templo at Delphi, where 
he gi'ew up as the youth Ion among the priestesses. Years 
after tho childless Xouthos came with Kreousa to consult 
the oracle, and was told that tho first youth lie met out- 
side the temple would be his son. Meeting Ion he was 
overjoyed, and confessed to Kreousa that certain passages 
in his youth might explain this mystery. Kreousa, angry 
at the confession, sought to poison Idn ; but he, piously 
pouring out a libation, discovered the trap, since a pigeon 
which drank of the liquid as it lay upon tho ground died 
instantly. Horrified, he rushed upon the would-be mur- 
deress, but the priestess, iiisjiired, interfered and made 
known mother and son to each other. Xouthos received 


I6n, believing him still to be his own son ; Kreousa kept her 
secret. It is very difficult to understand bow the ancients 
were not revolted by tho play of Euripides, which closely 
follows this tale. It was a cclebratt d myth in antiquity. 
Ion became afterwards king of Athens, and bis four sous 
gave the names to the four Attic tribes. 

Ion was also the name of a celebrated Greek early tragic 
poet, friend of ACschylns. We have only several titles, a 
few fragments, and many laudatory criticisms of the work 
of Iim which have come down to us. 

lO'NA* also known by the names of Tcolmkill and /Ty, 
or /, is ono of the Hebrides belonging to Argyleshire. It 
is sitnated on the western side of the Isle of Mull, from 
which it is separated by a narrow channel called tho 
Sonnd of I. Its length is 3 miles, and at its widest pari 
it is about 1 } miles in breadth. The general aspect of the 
island is rugged and mountainous, and tho surface for 
the most part consists of moor and bog, occasionally varied 
by a patch of gi’ccn pasture. The highest point is Duii-ii, 
330 feet. It is one of the trap islands of the western 
coast, being composed chiefly of basaltic and trappeaii 
rocks, which frequently collect in grand columnar mosses, 
and attain a considerable elevation. 

The soil is naturally so very fertile that it was regarded 
as miraculous in the dark ages. Barley sown in the middle 
of Juno is ready for the sickle in August. The area is 
estimated at 2000 acres, of which about one-fourth U 
under cultivation. 'J'here is only ono village, Bailo Mor, 
at which steamers from Ohun call during the summer. 
A church and manse have been erected by government 
grant, and there is also a Free church and school. A 
small and comfortable inn, erected for the accommodation 
of tourists by the Duke of Argyle, tho present proprietor 
was opened in 1804. Tho population of the ishmd in 
1881 was 243. 

A religious establishment was founded on the island by 
Colnmba, a native of Ireland, about the year 6(>3. This 
was an cstablisbincnt of Culdees, not subjected to vows, 
but governed by a code of laws formed by Oulumbii ; and 
it so continued for several centuries, with the highest 
reputation, nok only for sanctity, but for learning. The 
remains of forty-eight Scottish kings, four Irish kings, 
and eight Norwegian kings were interred there. For about 
200 years it was a bishopric nnder tho kings of Norway. 
When the papal power was established in Iona, the monas- 
tery became a Bimcdictine iibboy. In 1307 tho abbey of 
Iona was annexed to the diocese of the Bishop of the Isles. 
The revenues of the monnslic institution were united to tho 
sec of Argyle, and upon the abolition of Episcopacy they 
became tho property of the Duke of Argyle. Tliis island 
is now chiefly interesting on account of its numerous 
architectural and other antiquities, a full account of which 
is given in Dr. Maccullocirs “ Highlands and Western 
Islands of Scotland." Sec also “ Iona,” by tlie Duke of 
Argyll (Loudon, 1870'); and Skene’s “Celtic Scotland” 
(Edinburgh, 1877). The principal remains are parts of the 
cathedral church of St. Mary, tlie nunnery, and two ancient 
crosses, Tho cathedral dates from early in the thirteenth 
century. A series of restorations of the abbey and other 
interesting remains were carried out at the Duke of Argyle’s 
expense from 1874 to I87fi. 

ZO'NZA and lO'NZANS. Tim lonians were a people 
belonging to the Hellenic race. Herodotus (viii. 44) says that 
the Athenians were Pclasgoi, and that they took the name of 
lonians from Ion, the son of Xouthos. Tlie name only occurs 
once in tho Iliad, and under the form laones. The louiana 
at some unknown early period occupied the northern part 
of the PeloponnOsos, along tho Corinthian Gulf, and their 
country was called Ionia. When the Dorians invaded the 
Peloponnesos, about Ti.r. 1100, the Aehaioi (Achvans) took 
refuge in Ionia, which from that time was called Acbaia, 
and the lonians under Ncleus, father of the Nestor who 
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figures »o largely in tlie Iliad, emigrated to Attica, but 
Ibis emigration was probably gradual. From Attica there 
was a great emigration of lunians and others tinder the 
sons of Kodros, the last king of Athens, which is called 
the gi*eat Ionian emigration (b.c. 1044); but there may 
have been various emigrations at diOcrent times. The 
Italians established colonics in most of the Cyclades, such 
as Naxos, Andros, Taros, and Delos, and also in Fmboia. 
'I'lio emigrants who proceeded to the coast of Asia, under 
their leader Kcleus, took Mildtos, which was then inhabited 
by the Kavians. They also took other towns on the same 
coast, which, with the islands of Chios and Samos, ulti- 
mately formed the confederation of the twelve cities of 
Ionia. These famous twelve cities were — Thokaia, the 
most northerly, Klazomeiuii, Chios, Futhrai, Teos, Lebedos, 
Kolophdn, Ephesus (Ephesus), Samos, in Lydia; and 
Ih'ieiie, Muons, and Miletos, the most suntherly, in Kariu. 
Smyrna being seized by Kolopboiiiaii exiles, was ad<led to 
the confederation about 700 n.C'. 

This confederation was united by a common religions 
worship and the celebration of a periodical festival. 'i‘he 
jilace of assembly was the Panionion, at the foot of Mount 
Miikald, where a temple, built on neutral ground, was 
dedicated to Poseidon. We have no materials for a history 
of these cities of Ionia as a political euinmnnity, and no 
reason for supposing that their political union came near 
the modern notion of a federation. 

Asiatic Ionia was a narrow stri]) of sea-shore which ex- 
tended from the Gulf of Kuma on the north to the Gulf 
of Pasilikos, south of Miletos, a length of not more than 
100 miles in a straight lim;, but with a eoast three times 
that length, owing to the many sinuosities and the form 
of the large peninsula opposite the island of Chios. The 
Ionian territory did not ex]end inland above 40 miles from 
the coast; as far as Mounts Sipylos and Tmolos. The 
principal rivers of luiiiu were the llermos, the Kaustros. 
and the Maiundros. 

The Asiatic lonians early attained a high degree of com- 
mercial and maritime prosperity. Miletos alone is said to 
have founded seventy-hve towns or colonies. They became 
wealthy and luxurious. The remains of their monuineiits 
prove their taste for the arts; and their temples and public 
buildings rivalled those of European Greece. I’lic religion 
of Ionia had splendid temples and ceremonies, luuing a 
mixture of Oriental gorgeousness and wild imagery wdiieli 
made a remarkable faith. The ICphesian Aktkmfs, the 
Didymaian Apollo at llranchidai near kliletus, and the 
Klarian Apollo at KoIopliOii witc divinities liardly con- 
nected except by name with the JlelJenic gods of the same 
names. The temple of Artemis at K]»hesab was one of the 
“wonders of the world,” famous througbout anticpiity. 
These rich trading Ionian cities were luxurious and retiiied 
beyond anything conceived by their European relatives. 
The fine Ionic order of architecture is due to them, the 
earliest as well as the grandest school of Greek painting is 
also theirs. They boast Zeuxis, Apelids, and Parrhasios. 
'I'he literature of Greece may be said to have originated on 
the coast of Asia Elinor. The historian Ilekataios was a 
native of MilAtos ; Thalf^s, one of the earliest philosophers, 
was from the same country. Anacreon was a native of 
'J'eos; and Herodotus, iliongh a Dorian, adopted, in his 
history, the language of liis Ionian neighbonrs. 

The subjection of the Ionian to the Lydiun kings, their 
conquest by Croesus %vho, in his turn, submitted to the 
Persian Cyrus, n.c. .54 (i, and their snksequent struggle 
with the power of Persia, b.c. fiOO and onwards, arc the 
chief eventa in their history to B.c. 471), the date of the 
battle of Mukald, which finally liberated them. From that 
time tlicir liistory is connected with that of Athens and 
Sparta, until the peace of Antalkidas, n.c. <187, by the 
tenns of which the Asiatic cities were given up to Persia. 
Their subsequent history under Alexander and his suc- 


ce.ssor8 can be very obscurely traced. Under the Roman 
Empire several of the cities of Ionia still mamtained the 
rank of wealthy cities, such as Smyrna and EpRbsus. 

ZO'KIAN ISI.ANDS, the collectivo name given to the 
islands of Corfu. Ceplnilouia, Ziinte, Santa Maura, Theaki, 
Paxo, Ccrigo, and some small islets, all sitmated in tlie 
Ionian Sen, utl* the west coast of Albania and the coast of 
Greece. TImj seven principal and only inhabited islands 
are Corfu, Ccpbalonia, Cerigo, &c.. Leueadia, I*axo, Ithaca, 
and Zaiite, with an area of about lOOd square miles. 

The islands rise in irregular rugged abruptness from 
the sea, and their structure consists chiefiy of limestone, 
gypsum, and sandstone. Oil, wine, corn, some cotton, the 
small species of grape called currants, and other fruits, 
and flax, are the chief productions; the olive is extensively 
cultivated in all the islands; the currant is grown in the 
greatest perfection in Ccpbalonia and /ante. Earthenware, 
s.aU, soap, and s»)mli c*>arsc woven goods are the princifial 
industrial prodnets. Shipimilding is also an important 
branch of industry, and many of the iiihahitants are en- 
gaged in maritime trade ami navigation. The tisheries 
aUo give employment to a considenablo nnini)er of hands. 

Thu imports consist of sugar, coflre, and drugs ; raw 
and man ufact lin'd cotton and silk; wool and vroolleii 
cloth, glass, liardware, st.avcs and hoojis; iron, timber, 
wheat, Indian corn, rice, cheese, flour, fish, cattle, sheep, * 
tobacco, &c. 

The principal exports to the United Kingdom from tll(^ 
Ionian Islands are enrrauts and olive oil, 'I'iie chief im- 
ports from the United Kingdom are cotton manufactures, 
cotton yarn, coals, a])parel, and ivoollens. 

lh\sides sending d«*juities to tbo Parliament of Greece, 
and taking their share in the legislative government of tiie 
kingdom, the seven islands have each a coumnl of five 
meinijurs, selected out of a list of ten furnislied by the 
syneletio, witli whom five olJjur active fiiiictionarie.s are 
mnninated by the Greek government to act as an executive 
body. The judicial power is lodged in a supreme court 
at Corfu, comprising four ordinary and two extraordinary 
uicinl)eTs; of the former, two must be native lonians, ami 
two are appointed by the central government. I'be onlinary 
members decide common causes, and, in eases of diflerene^^ 
of opinion, appeal to the extraordinary members. Sub- 
ordinate to this court are four tribunals on each island, 
making twenty-one in the whole, ami under them again 
arc justice of peace courts for minor ofl'ences and hinall 
civil suits. 

The clim.ate of the Ionian Islands is mild and healthy ; 
the winters are riiiiiy, and attended by boisterous winds; 
the heat in summer is moderated by the north-easi wind ; 
it is only wlien the sirocco blows that any ineonvenienee 
is experienced fiom the heat. Shocks of eartliqiiuko are 
often felt in winter, especially in Zante. 

There arc a university and an ecclesiastical college foi 
clergy of the Greek Church at Corfu; and each of the 
islands and chief towns has a school, in which iincient 
Greek and I.atin, modern languages, and mathematics are 
taught. Besides these educational cstablishinents there 
are numerous district schools. 

About four-fifths of the w'holo population arc of the 
Greek Church, which is the established religion, and aro 
under the spiritual government of an exarch or primate, 
which office is held for five years in rotation by the Greek 
archbishops of Corfu, Cephalonia, and Santa Maura; each 
island has besides its own archbishop or bishop. The rest 
of the population, with the exception of some of the British 
residents and about 5000 Jews, are Catholics, who arc 
Buperiiitendrd by one archbishop and two bishops. The 
language of the islands is modern Greek. Tlie inhabitants 
are of Greek and Albanian descent, with a considerable 
admixture of Italian blood. The chief islands arc desciibed 
in separate articles. 
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• The Ionian Ihituuls were Rubjert to Venice from I.'ISG to | 
17*J7, when they were ceiied to Fviinee. They were seized ! 
l)y Huhh^' and Turkey in IKOO, by Frant^e in 1807, by j 
tireat Bnlain in 18()i5, and on the f>th Noven»ber, 1815, , 
w'cro formed into a republic (the Septinsular Itepublie) j 
under tlio protectorate of thii latter, and so remained till 
Oetolwr, ISO.'i, when the Pariiaineiit at Corfu unanimously 
voted their annexation to the kinf^dom of llreece, whicli 
was aceomplislied, with the consent of the British fjovern- 
inent, in 18(J4. 

ZO'NIAN MODB. in innsic, is that one of the iiiieient 
Creek scales which is our scale of El? minor with DI? 
instead of Jii] for a sevculh, thus: — 


Greek Ionian Sc:i1e. KS is the 



I/f/po^foninn (our doiuinant) wits the similar scale frf»in 
B'* below, as a iiiese. /ontoft (onr subdoniinaiit) 

was the feiniilar scale from Ai? above, as a inese, Tlie 
Creek dominant (h}po-) starting; below the keynote pave 
notes on each side the keynote, and was a more useful 
scale than the main key. For the rehithin of Ionian to 
the otIuT Creek bellies or modes see CniihK. MrtsiiAf. 

sri-iM. 

Ill the rrrfruift.'tfirnJ must cal system of the middle apes 
(a meixj travesty <»f the (irwk), Ionian was the name piven 
to the scale of which happens, thouph it i« quite an 
acciilent, to Ik‘ onr major bcuie. It w’as also called lastiaii. 
Jlypo-Ionian or HytK»-Jasliaii in the cliimdi modes was its 
plapal, that is to say, had the same ‘"-finar’ C, hut bepan 
on the note (i. it is odd that the scale which is onr 
normal was not liked by the ancients, indeed, It was dis- 
allowed by many musielaiib in the dark apes. kSee Mupks, 
ErCLKSI \STI<\M- 

IO NIAN SCHOOL OF PHILOSOPHY. This 
comprihcs Mwenilof the earliest philoM)phcrs<jf tlreecc, whoso 
spe<'ulations W’ere chicHy based on physical oharaeters, and 
wiio, with one or two exceptions, w’cre natives of the Ionian 
colonies in Asia Minor. The chief Ionian philosophers are 
TlieJes, Aiiaxiinciids, and A nax inland ros (Aiiaxiinnnder) of 
Milctos, Pytliaperas of Samos, Xmophaiics of Kuloplidii, 
llerakieitos of ICjtliesus, Anaxuporas of Khizumenai, vVee. 
'I'bose named are fully Ireiiled of in tlieir bcparate artiekts. 
'i'he pcneral leiideitey of Ionic pliilosojiliy, as iniplit be 
<‘X])eeted from sensuously-refined a society, was the 
uivestipatioii of matter. Tiieir doetriix'S vary very much, 
but nearly all w*<k for some or root-priueijile demow- 
Rtratinp the unity of life witli matter, that matter is nature 
and vitality, and that life is inseparably connected with 
matter. But wiiilc the earlier toach<'rs seek mainly the 
material principles of thiiips Ilcrakleitos dwells upon oripiu, 
development, and decay, the constant flux and passape of 
all thiiips. 

ION IC DIALXCT, one of the four written variclie.s 
of tlie ancient Greek lanpuapc, was sp<jkcn in tlie Ionian 
colonies of Asia Minor, and in several of llie islands of the 
A^pean Sea. As the new Ionic it is distiiipuislied from an 
older, which was the common oripiii of itself and the Attic. 
'J'hc old Ionic was widely ililliibed, and its use was co- 
extensive with the Ionian settlements in tlie IVloponnesos 
and Northern Greece. Tlie lanpnnpe of cjiic poetry, llouier's 
in espt'ciiil, arose out of this oripinal tonpue, which after 
the Dorian conquest jiassed, on tlie cue liaiid, with tlic 
fupitives into Asia Minor, while on the other it continued 
to be spoken, for a while at least, by the ooiKiiiered^asuntry 
who remained in Greece Proper. Herodotus (i. 14*2) dis- 
tinpuishes four varieties of the new Ionic, in otio of wliieli 
lie wrote, and thouph a Dorian, he has left ns the best and 
most complete specimen of it. Hippocrates and Galen 
also wrote in this dialect. 

lON'lC OBDXB* See Gruisk Auctiitectukk. 


lO'TA or JOT was the Greek name for t, the smallest 
letter in the Greek (as it is in our own) alphabet. The 
Hebrew name for the letter was also jod or yod. The 
letter has tho force of y rather than of j; ncvcrtlieless if*ta 
is Enplibhed into ji'w/, as in Mat. v. 18, followinp the 
Vulpate. Its use w'as proverbial in antiquity, as meaninp 
an infinitesimal quantity; and in lioth the forms it has 
been and still is in frequent use in Eiiplisb. Shakspeare, 
reckless as nsnal of the scholarly meaninp of liis words, 
nscs^o/ in odd silualious soinetimes, as witness the famous 
line of Portia — 

“ Tlie bond doth j'ive thoo hero no jot of blood.” 

rowA, one of the TInited States of North America, 
had its boundaries defined hy an Aet of Conpn'ss jiassed 

I 4th Anpnst, 184<J. It has an area of .">r».()4o square miles. 

I It is bounded N, by Minnesota; E. by Wisconsin and 
Illinois, from wdiirb it is separated by the Mis.sissijipi Kivor; 
S. hy Misscuiri ; and W. hy the Nebraska Territory ami 
Dakota, from which it is separiited hy the Missouri ttiver. 
Tlie )iopiilation was 43,112 in 1840 ; l!i2,2l4 in 1850; 
1,101,702,111 1870; and 1,024,020 in 1880. 

The siiifac*e is undnlatiiip and beautiful, with alternate 
forests and jirairies. There arc no mountains, but hold 
bluffs with picturesque ravines line the rivers, which, risiiip 
in the <4evate(l proumis of the northern jiarts of the terri- 
tory. flow east vard into the Mississijipi, wcstw'ard and 
Boutlnvard into the Missouri, and norlliwurd into the British 
possessions. 'I’hc Des Moines, tlie most important of these, 
lias its sources in Alinnesota, and travel sinp the entire 
state, forms near its month a small portion of tho south- 
east boundary. Its l<*nptli is about 4 oil miles, 2ol) of 
wliieli arc navipable for liplit steamboats at bipb water. 
Tlio other rivers which flow into the Mississippi, proceedinp 
ill order uorthwauls, are the Sknnk, Iowa, the lied Cedar, 
Wapsipinicon, Makoqueta/ruvkoy, and Upper Iowa. The 
Skunk is ahont 2(8), tho Iowa 300, and the rivers last 
named from 100 to 200 mih‘.s in Icnptli. The Tow'a is 
imvipahle for steamboats 3 1 0, and the Cedar River GO miles. 
The Makoqiieta and the Wapsipinicon liave rapid currents 
and furnish abundant wat<‘r pow'or. The Missouri, and its 
tributary the (iieat Sioux, form tlie western boundary; the 
latter has a course of little more than 100 miles. In the 
most northern and north-eastern part of Iho state the country 
is flat and swampy, and there aie iiuincrons lakes. 

The soil is exceedinply fertile, and the eliinato rather 
extreme; the ranpo of temperature beinp 110“ Fahr. tlm 
siiininers are very w'arm, from 70“ to J)2“ Fahr., and the 
winters very cold, the nvv*rs l)einp frozen duvinptwroor three 
mouths eveiy winter. Maize, wheat, barley, jiotatiHis, fruits, 
wool, tobacco, and furs arc the chief jiroducts ; and lead, 
copper, zinc, and iiou ore are abundant. Ikntions of the 
state occupied by tho Ottawa, Cliippeway, and several 
other Indian tribes. 

low’u w’as M'paraled from Wisconsin in 1838. In IH.'i.'i 
Fort Des Moines was made tiie capital. 'I’he state is now 
beinp rapidly covered with railways. It is divided it-to 
nliietY-iiiiie counties, and rctuius two nieinbers and cle\eii 
rej|»rc*sentativcs to (knipress. 

IPXCACUANTIA, the name of a plant and also of a 
medicine obtained fioni its roofs, 'flie plant, Ccpknvlis 
ipecacuanha^ is small iiiid shrubby and bears a small white 
blossom, followed by a dark purjilc berry. It grow^s in 
moist w'oods iu Brazil, and is patbered diicfly by the 
Indians, who prepare the root for llic market by dryinp it 
ill the Run. As met w'ith in commerce it is in irrepular 
contorted pieces, 3 or 4 inches long, and about the thick- 
ness of a small quill. The iict.ve portion of the drug is 
found in the bark of the root, the central tough woody 
fibre being almost inert. Three! varieties — the brown, red, 
and pray or pniyisli- white — are known, but all are pro- 
duced from the same plant, the diflereiicoB beinp caused 
by the age of the plant, mode of drying, &c. Iu 1873, 
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owinf; to a great rise in the price of the drag, attempts 
were made to grow the plant in India, and some cuttings 
were sent out from the Botanic Garden of Edinburgh for 
tiiat purpose. The plants were found to thrive there 
in suitable situAtiuns, but the experiment has nut up to the 
present proved a commercial success. 

Ipecacuanha taken in doses of from 15 to 30 grains of 
the powdered root is one of the most useful emetics known 
in medicine. It is mild in its action, and the effect of the 
drug is not usually felt until it has been swallowed for 
twenty minutes or hull an hour. Taken in miinito doses 
it is very eHicacious in checking vomiting arising from 
natural causes, and it is one of tlie best remedies known 
for tlie morning sickness of pregnancy. In large doses of 
from GO to DO grains it acts almost as a specific iu the 
cure of dysentery, and it Wiks in tlio treatriieiit of tliis 
diseaso that it was first iiitrodueed into Europe about the 
close of the Boveuteeiitli century. In doses of from 1 to 5 
grains it excites luiusea and depression, and combined witii 
opium and sulphate of potassa in Dover's powder it acts as 
a powerful dia])hf)rctic. It is also a stiinulaut or ivritant | 
of the mucous membrane, and hence forms one of the chief • 
ingredients in inniiy cough medicines and lozenges. A I 
very useful form of the <lrug is that knowti as iiMjcucuanha 
wine, and this ns(‘d in tiie form of spray is one of the best 
means of alievinting the symptoms of chronic bronchitis. 

ZPHZGENEIX whose name is asserted with great 
plausibility to menu Jejihihak-f/meia^ daughter of Jeph- 
tiiali, and wiiose legend is wiid to he the Hebrew legend 
transmitted through the Greek myths, was tlie daughter 
of Agamemnon and Klutuinui^tru ClytemneMra). 

The king when hunting had killed the favourite stag of 
Artemis, and consequently the goddess delayed the Gre<‘k 
armament prepared to sail for Troy, which lay wind-locktHl 
nt Aulis. The sootlisayers declared that the virgin must bo 
saeviticed. She was actually {honnhih dU tn) brought to the 
altar by her father, wlio sent homo for her, tolling ld» wif^* fu 
bring her that he might marry her to Achilles. Artemis 
snatched her aw'ay in a cloud to Taurls (tho Crimea), sub> 
stitutiiig a stag as the victim. At Tauris Iphigeneia served in 
the temple, p<*rh)riijing the savage sacrili<*«.s (even of human 
life) wiiicli that variety of the worship of Artemis demanded. 
One day two shipwrecked strangers wore brouglit her to 
sacrifice, as was the custom. In one of them the priestess 
saw her brother Orestes. He had coino to carry off the 
statue of tlic goddess, which was believed to have fallen 
from heaven, for tlmt,a8 he was told by an oracle, was the 
only thing winch wuuhl satisfy the Furies, tormenting him 
continually for the murder of his mother, Klutuinmestra. 
Iphigeneia then felt no religious scruples at assisting tier 
brother, and run away with him from the cruel ]Mi.sition 
sho had so long fK;cnpied. She still continued t« guard 
the statue as priestess, near Marathon. The Lacedaemo- 
nians declared that tliey and not the men of Attica {mih- 
sessed this ancient statue. At any rate, both iu Sparta 
and Athens human sacrifices were offered anciently to 
Iphigeneia, and her worsliip was apparently confused rvith 
that of the Tauric Artemis. 

ZPH'ZKLES was the half-brother of Horakles ; he was 
tho BOD of Ainphitruon as the demigod was the hou of Zeus, 
by the Bnmo mother AlkmcnS. Ij)hikles was one night 
younger than Herakles. His son lolaos was the famous 
companion of his uncle. Iphiklcs himself was with Ileru- 
kles in many expeditions, as the boar hunt in Kaludon (or 
Calydon), ilc. There was another hero of the same name (son 
of Tliostios) who was among tho Argonauts, and a third 
IphiklGs Wiis also wdth that famous company, wiio was 
famous for his swiftness of foot, and was tlie father of 
Protesilaos, tiic first hero to perish in the Trojan War, as 
he leapt upon the shore from tho leading Greek galley. 

IPHXK'RATES, an Athenian general, who introduced 
a happy innovation upon the ancient routine of Greek 


tactics, during that general war which was rnided fi.c. 398 
by the submission of the revolted Ionian cities to Persia at 
the peace of Antalkidas. I phikrates laid aside weighty 
panoply which the regular infantry, composed of Greek 
citizens, had always worn, and substituted a light target 
for tho large buckler, and a quilted jacket for the coat of 
mail ; at the same time ho doubled the length of the sword, 
usually worn iliic.k and siiort, and increased in the samo 
(or by some accounts in a greater) proportion the length 
of the spear. It appears that the men also carried missiln 
javelins, and that tlieir mode of attack was to veiitiiro 
within throw of the lieavy column, the weight of whoso 
charge they could not have resisted, trusting in their indi- 
vidual agility to baffle pursuit. When once the close order 
of the column was broken, its individual soldiers were 
overmatched ))y the longfu- weapons and nneiicumbered 
movements of the lighter infantry. In this way Iphikratds 
and his targeteevs (^peltasiui) gained so many successes 
that the Peloponnesiuu infantry dured not eucoimtcr tliein, 
except the l.acedwmonians, who said that their allies feared 
the targetm'H as children fear lu»bgoblins. They were 
tiiemselves taught the value of this new force, ii.(\ 392, 
when Iphikrates wa}laid and out ofl' u<'arly the whole of a 
Liieedjcmonian battalion. Ipljikrutcs afterwards commanded 
in the Hellespont, n.<;. oS9 ; in Egypt, at the request of 
the J'ersians, n.r. 374 ; relieved Coreyra iu 373, and served 
with eredit on other important occasions. He was tried 
B.C. 357, when he was about sixty years of age, for refus- 
iiig to fight in a storm during the Social War, and waa 
triumphantly acquitted, but he undertook iu> further com- 
niund. A coimnander imiy be beaten but never surprised ’* 
is a proverb claimed by several anthora (Napoleon among 
the rest) ; but Iphikrat^ is the first to formulate tiie epi- 
gram. “ The worst words a eomroander could Bay,” said 
he, “ would be, I should m*v<*r have expected that,” Tho 
honours paid him by the Athenians were uuprecedeuted, 
but were modestly borne. TIju great gemnwl was sou of a 
shoemaker, and to the last retained the sintplitfity of hia 
early habits. He diisl about 350 lui*. 

IPOBKCE'A (Gr. ips, a worm, and hke), a 

genus of plants of the order Conv<h-vula<;h>:, which i» 
very closely allied to tJonvolvulus or bindweed. The species 
arc very numerous, about 400 being described, and arc 
found in the tropical parts of Asia, Africa, and Aincricii. 
A few asceud the uiountaius iu such latitudes. Like the 
kindred genus Convolvulus, which affords UvS scammony, 
many of the species of Ipomu^a are useful for their purga- 
tive properties. Tlio dik'd tubercles of the julap plant, 
ipomwa Jalapa {^Exognniuw puvga\ has been extensively 
employed as a powerful medicinal agent. Bee Jat.ai*. 

Jpovifra hedtrarea prmliices the kala-daoa or black 
seeds of liuli}r. It is a twining annual, with cordate, 
llirce-lobcd leaves, and large halvin'- shaped corolla of a 
blight pule blue colour. It is a native of the tropics. The 
seeds are black, about a quarter of an inch long, and shaped 
like the segiiieut of an orange. Tliey arc much used iu 
India as a substitute for jalap, 30 to 50 grains of the 
powdered seeds being a safe dose. 

Ipvmtta Turpethvm is also a good substitute for julap, 
and although it ia not so powerhtl, it is without tho dis - 
ugriH'able taste and smell of that drug. The purgative 
propel tic's of the various species depend on the presence of 
a peculiar rcshi contained in tho juice. Many species are 
cultivated for the beauty of their flowers and the graceful 
habit of their twining stems. Ipomtea mutahilis is one of 
the most^autiful of climbitig plants. 

Beutham and Hooker, in their ‘^Genera Plantanim,** 
include several groups as subgenera which had been classed 
as distinct by Cboisy in Do Candolle s Prodromus ; ** 
such are Batatas, Calonyction, Exogoniom, Phnrhitis, and 
Quanioclit. A species of the Batatas section is the sweet, 
potato. Tho boua-nox (good-night) of tropical Ameri^ 
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■o culled from tbo larf;o white flowem only opening at 
night, belongs to the Galonyction. The jalap plant is an 
Kxogoniung^ Kala^dann is the product of Phavbitin nil^ 
included in the Hora of British India under Ipomma heder^ 
acea of Jacquin. Tho species belonging to the Quamoclit 
section have red or crimson corollas, with a long slender 
tube. Ipomfm Quamoclit has feathery leaves ; other species 
have undivided CiOrdnte leaves. 

Tho following arc the characteristics of the genus : — corolla 
campanulato or salver-shaped, with limb five-plicate, and 
margin five-cornered or five-lobed ; ovary, with two to four 
cells, four ovules, style filiform, stigma globose or didy- 
mous; capsule with four (or two) valves, soinotimos burst- 
ing irregularly. The species are herbaceous climliers. 

IPSAllfBUL', ABOUSAMBUX. or ABU-SIMBEL, 
u village of Nubia, remarkable for containing two of tlio 
most perfect specimens of Egyptain rock-cut temples. 
Tliese excavations arc on the west side of the Nile, 22'^ 22' 
N. hit., 31® 40' K. Ion. Near Ipsatnbul tlie river flows 
fiom south-west to north-east tlirougli sandstone hills; on 
the west bank a valley opens and disphiys tw'o faces or 
'walls of rock, each of wliich has been fashioned into tho 
front of u temple. Tlio excavations arc made in tiio solid 
mass of tlic niouiitain. The smaller temple stands 20 feet 
above the present level of the river, and is in a state almost 
•ns perfect as wiien it >vas just completed. 

The facade of this excavation is the exact prototirpe of 
those mass(‘s of J^gyi»tiau areliitecturo called propt/la ; the 
face slopes outwards towards the base, thus preserving one 
cliief cliaraeteristie, of the pyramidal style of building. On 
each siile of thi^ doorway are tlirce standing colossal figures, 
about 30 feet high, cut out of tho rock and deep sunk in 
niches, to the hack part of which tliey arc attached by a 
portion of tlie ruck tliat has been allowed to remain. The 
figures are in a standing position, with one foot advanced, 
hjoking tow’urds the river. On ea<!h side of tho larger 
figures stand smaller ones, from 4 to 0 feet high. The 
whole facade is ornamented with hieroglyphics, wliieli it is 
now ascertained contain various re])etitiuns of the name of 
llaiTisf^H, one of tlie several uneient iiiuiiur<'hs of Egypt w'lio 
boro that name. 

The width of the front of this temple is al)out 00 feet, 
the depth 7G feet. From the door a passage leads to a 
room 35 ftjet by 30^, supported by six square pillars, 
tliree on each side, with Isis-headed capitals. From this 
apartment we pass into a narrow kind of vestibule, and tbence 
into the adytum or recess, wliich contains the remains of a 
sitting statue cut in the rock. The interiiw of this exca- 
vation is richly adorned witli painted bas-reliefs, represent- 
ing oO'erings of palm brandies and the lotus to Osh is, with 
other sulijects usually found in the Egyptian sacred buildings. 

IPS'WIGH, a market-town, municipal and parliamen- 
tary borough, the county town of Suffolk, and a river port, 
is (18 miles north-east from London on the Great Eastern 
Kailway. It ocenpies a gentle declivity near tho con- 
flueneo of the Orwell and (lipping, the former river lieing 
crossed by a handsome iron bridge. Camden termed it 
“ the Eye of SiilfoJk,” an expressive phrase, amply justified 
by its past and present importance. The older portions of 
tlio town formerly consisted of narrow, irregular streets ; 
but wonderful improvements have been effected, and Ips- 
wich can now fairly rank with almost any provincial town 
of the same size in England, hlany of the public build- 
ings liavn been rebuilt, new and hamlsomo shops erected, 
and in the suburbs some very pretty villas and fine man- 
sions have been constrncted. To most of them well laid 
out gardens are attached, which give them a very pleasant 
appearance. *Tho town has also been thoroughly drained, 
and an ample supply of water obtained, and it is now an 
unusually healthy place. The manufactures consist chiefly 
of agricultural implements, but there are also ship and 
boat building yards, sailinaking and staymaking establish- 


ments, breweries, corn-mills, iron and soap works, a huge 
shoe factory, silk factory, flax-niills, and lime, cement, and 
artificial stone works. Large quantities of artificial man- 
ure are also made from coprolites found near the town. 
Messrs. Ransomers agricultural implement factory is one of 
the largest in tho kingdom. It covers about 12 acres, and 
employs about 1000 workmen. Steam ploughs, thrash- 
ing machines, winnowing machines, turnip-cutters, chafi- 
cutters, hurdles, rakes, forks, railway chairs, &c., arc made 
in large numbers. The port is formed by the estuary of 
tho Orwell, and has been much improved by the works 
opened in 1882. An approaeli from the river to the dock 
has been dredge-d to a depth of 22 feet at spring tides. 
Consequently vessels drawing 18 foet of water can now 
pass up the Orwell and bo admitted with perfect ease 
through the now dock gates. Arrangements have further 
been made hy wliieli, oven at low water, vessels can bo 
moored in 22 feet within a few' miles of the town. The 
ex|>urtH consist chiefly of agricultural produce, implements, 
and machinery; and the imports of spirits, wine, oilseed 
cake, com, coal, iron, and timber. The number of vessels 
registered as belonging to Ipswich in 1885 was IfiO, of 
10,500 tons burden. Tho entries and clearances average 
3500 (of 200,000 tons) per annum. Tho principal public 
buildings are the churches of St. Clement, Helen, Law- 
rence, Margaret, Mary at Kims, Mary at Key, Mary at 
Stoke, Mary at Tower. Matthew, Nicholas. Peter, Stephen, 
and Holy Trinity. l*ho church of St, Mary at Tower, 
which is tho niotlier church of tho town, was thoroughly 
restored from 1803 to 1870, at a cost of about X15,000. 
St. Clement's and St. Stephen's have also been partially 
restored. There is a very handst^me Koman Catholic 
clmpcl, about sixteen other chapels for ditlerent denomina- 
tions of dissenters, and a Jews' synagogue. 'J'o the north 
of the handsome church of St Mary Key, which has a 
lofty tower, formerly stood a house of Black F riars, called 
t])c Priory of St. Peter's, tho site of which was purchased 
by the corporation, and confirmed to them in 1572 by tho 
appellation of Christ’s Hospital. A portion of this odifieo 
is now occupied as nn hospital for pour boys, who are 
gratuitously inuintained, clothed, and educated. The town 
also contains a free grammar-school, founded by Cardinal 
Wolsey, and intended by him to have formed part of a 
college preparatory to Christ Church, Oxford. It was 
chartered by Queen Elizabeth, and rebuilt in 1861. It 
now possesses eleven scholarships, and has two exhibitions 
at Pembroke College, Cambridge. The other buildings 
comprise a shire-hall, county and borough jails, handsome 
cuhtum-liousc, post office, and corn-exeliangc, opened in 
1882; assembly room, public hall, masonic hull, music 
hail, an admirable museum, library, and school of art, 
opened in 1882 ; mechanics’ institution, industrial training- 
school. a working men’s college, hospital, two lunatic 
asylums, several almshouses, and other cliaritablo institu- 
tions. A town-hall W'os opened in 18G8, at a cost of 
£18,000. The building is the finest of its class in tlx* 
eastern counties. Tho banks and commercial buildings 
are generally of an ornamental eharucter. Christ Cliurcli 
Park, on the summit of the hill, is thrown open to tho 
public on special occasions by its owner, and the upper 
and low'cr ari)oretutn are beautifully laid out, and form 
most agreeable promenades. Cardinal Wulscy was born 
at Ipswich. His birthplace, tho Old House, is very pic- 
turesque, with its can’ed pilasters, panels, and brackets. 
Tbo municipal borough, divided into five wards, is governed 
by a mayor, ten aldermen, and thirty councillors. Tbo 
parliamentary borough, which is co-exteiisivo with tho 
municipal, has returned two members since tbo time of 
Edward I. Tbo population in 1881 was 50,546 ; in 1871 
it was 42,047. Ipswich was destroyed by the Danes in 
001. In Domesday Book it is called (iypeswic (from thu 
river Gippliig in the vicinity). 



irswicn. 


400 


IIJEIJVND. 


IPS'WICH.a rlaing town in Quornsland, is situated at 
tlie lioad of navigation on tlic riwr Bremer, 23 miles wt'St 
of Brisbane. I'lje priiieipiil part of tlic town is on tlie 
south side of tlie river. It is connected with the north 
by a Huhstantial iron bridge. It is in direct railway coni- 
inuiiication with Brishuuc. Ipswich, origiunlly known by 
the name of Limestone, is the sccoud largest town in 
Queeiislaiid. It is pleasantly situated on the slopes of 
three hills wliich drain into the Bremer, and is very tailu- 
brious. The population in 1881 w'as 7048. The district 
is an agricultural one. The public buildings comprise tlie 
churches and chapels, among them being Aiigliivui (St. 
I’aiil’s), Roman Catholic (St. Mary's), l*rcshyterian, 
Wesleyan, Lutheran, Baptist, Congrcgulional, Primitive 
Methodist, and United Free Methodist chapels; hospital, 
the court-house, laml-otlicc, custom-lioiise, the post and 
telegraph ollirc, the grammar school, and the school of 
arts, with a library of 3000 volumes. The town also has 
some good public halls and branches of several banks. 
There are some rich scams of coal on the hanks of the 
BriKbano and Bremer near tin; town, which linve been 
worked for some lime with pnilitahle results; the coal 
ero])s out from the surface, and needs little labour to 
obtain it, 

IRAN', the modern native name of Persia. See A in a. 

IRAWAD'Dl or IRRAWAD'DY, the ])rin(‘ipa1 river 
of Burma, rising in the northern part of the country and 
traversing the Pegu division from north to south. It 
lises ill the southeni slopes of the I’atkoi Mountains — one 
hraneh in lal. 27® 4iP N., Ion, H7® 2f/ K.. and aiiullier in 
t he same hills a few days’ journey f ui t her east ward. 'I'Jiese 
two, known as the ^lyit-gyi or “ large i iver ” ami the Myit nge 
or “ small ri\er ” res]>eetivelv, unite to form the Innvaddi in 
about 20® K. lat. The chief tributaries arc the Mogouiig, 
from the west, which throws its wateis into the main stre.mi 
(here 000 yards wide) in lat. 24" hO' N., and the Sliwo-li 
and Kyeng-dweng. The general eimrse of the Irawaddi is 
fi om north to south. Shortly after leaving the month of the 
Mogoung it enters the first or upper detile. Here the breadth 
of the river varies between 60 and 260 yards ; the cm rent is 
very rapid, and the return w'atcrs oerasion VH)b nt eddies and 
whirlpools. When the river is at its lowest no bottom is 
found even at 40 fathoms. At Bliamo (Ba-mlinw') it re- 
ceives the Ta-peiig from the cast ; and then, turning south, 
after a long bend to Hie westward it enters the seeoiul 
dehlo, which is exceedingly ]iictures(jue, the stream wind- 
ing in perfect stillness under high hare rocks rising slieer 
out of the water. Further down, and not far fiom Man- 
dalay, is the third or lowest delile. The hanks are rov’ 
iTcd at this point with dense vegetation, and slope down 
to the w’ttter’s edge ; at jilaees ap^u-ar almost perpeiidienlar, 
hut wooded, heights. Kxeept when the river is at its 
liighest, the navigation of the two lower defiles is easy and 
safe for nil but very long steainers. The valh-y of Ava 
begins below this third defile, and lies entirely on the east 
^ide of the Irawaddi; the range of hills, terminating at 
jSagain opyiosite Ava, hems the river closely in on the west. 
At Akouk-toung, wliere a spur of the Arakan Hills ends 
al)rii])tly in a jn-ecipiee 3f)0 feet high, the river enters 
the delta, the hills giving place here tn low alluvial pluiitH, 
now protected on the W'est by extensive embankments. 
From 17®N. lat. the Irawaddi divides and subdivides, con- 
verting the lower portion of its valley into a network of 
intercommunicating tidal creeks. It reaches the sea in lat. 
16® 50' N., and Ion. 05“ 8' K., by nine principal months 
— viz. the Bassein,aiid its eastern eiitranee the Tliek-iigay- 
thoung, the Rangoon, To or China Bakir, J\va-pun, Kynn- 
tun, Imwaddi, J*ya-ma-law, and tlie Rwe, The Basscin and 
Rangoon months are the only ones iwd by sea- going ships. 
The Iraw'addi delta is constantly encroaching on the sea, 
«iwing to the immense quantity of silt brought down hy the 
river, and is cut up into iiumeruus islands by a vast laby- 


rinth of tidal creeks and channels. Scattered along these 
in the extreme south are teinporaiy villages, occupied dur- 
ing the di-y season by salt-boilers and makers Ci nya-pi or 
fish paste. The area of the basin of the Irawaddi is 168,000 
square miles; its total length from its known souree to the 
sea is about 000 mites, the last 240 of wliieli arc in British 
territory. It is full of islands and sandbanks, many of the 
former, and nil the latter, being submerged during the 
rains; its waters arc extremely muddy, and the mud is 
carried far out to sea. The river commences to rise in 
March; abf)iit June it rises stendily, and attains its maxi- 
mum height about September, at wliich time it is, at Proine, 
from 33 to 34 feel above its dry-season level. Ihdow tlio 
latitude of Mynn-oung, the Irawaddi inundates large tracts 
of c'ountiy on its eastern or un]>roteete<l bank. 'J'lie river 
is navigable at all seasons hy steamers of light draught as 
high ns Bhanu), and during the dry season, for stcainen 
drawing (5 feet, as far as the liritish frontier. 

The broad ehannel of the Irawaddi lias always been the 
sole means of eoinmunication lietween the interior and the 
seaboard. I’roin time imineniorial the precious stones, 
minerals, &e. of Upper Ihirma, Siam, and the Cliincho 
frontier provinces, liave bei-n brought down hy this route. 
At the pieseiit day the great hulk of the tiade is in the hands 
of the Iraw'addi Flotilla (Company, an important Fnglisli 
carrying firju ; hut native boats still niaintaiii a strenuous 
eoinpetitlon. 

IRELAND, an island on the north-west of Fnnj]ie, 
forming part of the United Kingdom of flns'it Britain and 
Ireland, extends from 61^ 2t>' to 65® 2FN. lat. and5®2(»' 
t(» 10® 20' VV. Ion, Jt is surrounded by the Atlaiilie on 
all sides except the east, where it is si'paratcd from Clreat 
Britain hy St. (ieorg(‘’s Channel, 47 miles across where 
narrowest; the Irish Sea, 138 miles; and the Northern 
(’lianiiel, 13 miles. Its simpe is that of a rhomboid, the 
gieatest diagonal of which is 302 miles and the lesser 
210 miles; the greatest length on a meridional line is 225 
miles; the greatest and least breadths on ])aralU4s of 
latitude, 171 and 111 miles, comprising an area of 32,524 
squJiro inile.s, or 20,81!>,t>28 acres. 

(’ouKts and 1,'dauds , — The eastern eruist is comparatively 
lame and uiihrokcii, while the nortluMii, wt'Skm, and 
southern arc g<’nerjilly hold, often fiineeil with giganlie 
clifls, and very deeply invaded hy Hie ocean. The eust<*rn 
line of sea-hoard is also cneumhered w’ith sanilbankH, bars, 
and sunken rocks, rendering careful navigation necessary, 
(»r iiitirfcring with it altogether, wheicus in Hie otlier 
directions the deep water of the Atlantic comes close to 
the strand, .and the numerous inlets rank w'ith the finest 
harbours in the w’lirld for easy access, capaciousness, and 
shelter. I’lie eastern side of Ireland, like that of Great 
Brit.'iin, has few suhordinale isles assoeiuted with it; hut 
an immense unmher stud the western shores, mostly small, 
yet thickly peopled, and situated at an inconsiderable dis- 
tance from the mainland. Valentia Island, on the southern 
hide of tlie entrance to Dingle Bay, was for some time held 
hy Hie Spaniards, wlio were, how'ever, finally expelled hy 
Cromw’ell. During the period of their occupation com- 
mercial iiitereourse was active between ydaees on the ad- 
joining shores and Spain, truces of wdiieli remuiii to the 
presiait day in the names of many localities, and in the 
peculiar styles of building. The town of Galway has its 
*»peii sjiace called the Spanish Parade, and both there and 
at Dingle are several old houses with inclosed courtyaids 
after the Spanish fashion. Legends respecting green 
islands rising out of the sea, ciielianted islands tlontiiig on 
the occ.'in, and fairy castles 'appearing and vanishing to 
sc.award, are common in the old Irish chronicles. 'I'liey 
may bo referred to optical illusions caused by the phe- 
nomenon of the mirage, similar to the Fata Morgana of 
Sicily, and now ‘often observed in Hie strait between 
Rathliii Island and the coast of Antiim. In this neigh- 
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hnurliood tlie slioros consist of mngnificcnt ranges of 
basaltic columns, which form tlio clifis and i)roTnontories 
of Fair I^cl, Beiigore Head, and the Giauts* Causeway. 
These polygonal pillars, made by nature licrself, seem at a 
distance like grand munnmcnts of human architecture, 
or occasionally like mined edifices, surrounded by a wild 
w’aste of rocky fragments, which, in the course of centuries, 
have been dislodged by tlic gradual action of the elements, 
or wrenched away by the ocean in its stmiiis. 

Surface , — The slnictnre of the suiface of Iivlnnd is 
estreuH'Iy .siin])ie, consisting of an extensive central plain 
skirted by imposing inmnitairis. Its general aspetd is less 
nigged than the iu>rlh and west parts of (ireat Uritnin,l)ut 
not so lame as the east. The great central plain exteinls 
east ami w’cst from soa to sea, between the bays of Dublin 
and Clalway, and from tlic shores of l.ongli Neagh on the 
north to the ermlines of Waterford on the sontli. Though 
varied hy swells, tlic highest ground within its limits, 
]\Ioat-a-grcnognc, in Westmeath, is little nioie tlnin .*100 
feet above high-water mark. The fonmlation rock is 
earhoniferons limestone, the same which has the namo of 
the mountain limestone in England, from being doA'eloped 
tlM*ro ill ranges of eoiisiileraiile lieight find magnitude. 
I' poll this suhstratinn lest aeeninnlatioiis of clays and 
LTavel, forming a licli ciiltixahle soil, hut tliioiigli a vast 
• ]iroporti«»n of the area it is overlaid with peat-bogs, a 
eliaraetiTislic formal ion of Ireland, 'riie bogs are not 
confined to the plain, but occur on the nplamis, tlumgli to 
an iiifeiior extent. 'J’hey were estimated Ijy Dr. Kane to 
oeeiipy oiie-seviaitli of the whole surface of tlie island. The 
largi st is the famous Hog of Allen, whieli strelehcs in a 
>ast plain across the centre of llie island, or over a large 
portion of Kildare, Carlow. King’s and counties— 

luiNiiig a sujierfieial <'Ievation of fert, Extensi\e tracts 
Ilf dee]» vM*t hog also occur in Longford, Rosi-omnion, Mayo, 
Galway, and oilier counties, and give a jiecnliaily dreary 
and desolate aspiad to tlie scenery. Tliey are composed of 
decayed and compressed vegetahle matter <jr fieat, with an 
overgrowth of nnjiroduetlve living vegetation, holding more 
or h‘ss stagnant water. 'I’lnw seem to have arisen from 
iiiterniptions ollereil to the drainage hy fallen timber or 
tlie gravel ridges, whence shallow pools resulted, specially 
jida]ited for the growth of uipiatic plants, as Sjt/iaf/nuvi 
paluntrc^ and other mosses, which luxuriated till a sjiougy 
mass of vegetation w’as formed, decaying, rotting, and 
compressing into peat belorv, while continuing to shoot out 
new plants above. The peat extends to tlie average dearth 
of from 20 to 2.‘i feet, though sometimes to 40 feet ; diied 
hy the summer heat, it is in many districts the only av.arl- 
ni)!e fuel. The hogs of Ireland have no analogy to the 
fens of England, as they lie in all cases so far uhovc the 
sea-level as to be readily snsei'jitiblc of drainage and re- 
elamatioii. Notwithstanding tlierr iiioistni'c they nro not 
iiisalubrious, owing to the large quantity of tannin which 
they contain ; and such arc their iintiscptic i)ropcrties,that 
bodies of men and animals luivo been taken out of them 
with but few syniptom.s of decay after tire hrjrse of gencra- 
tioiiH. Trunks of oak, yew, pine, and bii’cli are met with 
at groat depths, and remains of the gigantic horned elk ai’c 
very uhundniit. Vai'ious ornamental articles .are made of 
the hog- timber, that of the oak being generally as black 
and liurd as ebony, while the colour of the yew is a rich 
brown approaching to chocolate. 

The higlrlands wliieh border the central plain do not 
f 01*111 a cuntimious belt around it, but occur in detaclrcd 
groups or ranges of limited extent, generally close to the 
shores, and often forming the coast-line. 'I’lrey consist of 
primary strata, with various igiieouN rocks, which have pro- 
truded through the great pavement of cai-boniferous liiiie- 
stoue, rising to consitlcrable elevations above it. The 
loftiest masses on the eastern srilc arc the Mounie Mmni- 
tJunS| in the county of Down, w\rich approach the height 


of 2800 feet, and tliose of Wreklow', which slightly exce^^d 
HOttO. In the north-west and wi-st, Donegal, Mayo, and 
tire wild district of Connemara have siininiits of nearly 
equal altitude, with stupendous sca-clifl*s. But the most 
generally rugged district is the south-western, clricHy tho 
county of Kerry, where several ranges run parallel to each 
other, between whirdi the oeoan far lulvanees its waters, 
and is overlooked by the highest points of Ireland. Occu- 
pying a .specially maritime site in the peninsula north of 
Dingle Bay, Mount Bi*aiidon risc.s ."121) feet, hut is stir- 
pas.scd by Cam Tnal, .‘M04 feet, not far from its .soullierii 
shore, one of Macgillieiiddy s Reeks, a ridge running be- 
tween the Lakes of Killanrey and the coast. Tlie Reeks or 
roeks have smooth, sliiir]i, conical summitH; and aretradi- 
lioimlly said to derive their sjiediic name from that of an 
old extinct family in tlie iieiglihourliood. Cam Tual rises 
with a uniform slope on every side; and a very striking 
panorama is in view from it of winding inlets, estuaries, 
and peiiiiiMilas, whenever tho volumes of mist and cloud 
which roll up from the Atlantic arc withdrawn. Macaulay 
has eloqniaitly ilesevibed tho district, now brought witliiii 
ejisy re.jch : “ 'J'lio innirntains, tlie glens, the rapes stretch - 
iiig far into tho Athintio, the crags on which the engli*s 
Imild. the rivulets brawling down rocky ])asse.s, the lakes 
overhiriig by gi*ov(*s in whieli the wild tleer find covert, 
attract every summer crowds of wandeiei*s sated with tlic 
husrricss aiicl the pleasures of great cities. The lamlscajio 
has a freshness and a warmth of colouring beldom fouiul 
in our latitude. The myrtle loves the soil. Tlie arbutus 
thrives better than even on the sunny shores of Calabria. 
The turf is of livelier hno than eKewlwre ; the hills glow 
w*ith a brighter purple*; the \amisl) of tho holly and ivy is 
moroglo.ssy; and beriies of a brighter red peop thi*oiigli 
foliage of a brighter green.” liesides these highlands, 
several groups me distributed over the houtlieru counties, 
the <ialty, Knoekniealdow'ii, Silver Mine, anti Slieve-Bloom 
Moniitaiiis, some of wdiich range to an important altitude. 

Jlicers , — Ten principal river-svstems are distinguished, 
which, though not of much value in n iiavigahlo point of 
view, except in the instance of the Simiinoii, supply an 
ariioiint of water*- pow’cr fitted for indnstrml pur*pose.s wliieh 
few countries <»f the same extent posso.ss, and ru*e often 
asst>eialed with highly picturesque scenes, adding to tho 
beauty or impressivent'ss of the landscape by their placid 


flow, wild da.'‘h, or roaring cascades. 

T.enptli in 

Kiver Miles. 

Sliumron, 2.o4 

Barrow, 100 

Black water, 100 

Bann (rpper and Low'd ), (I.'i 

Boyne, fio 

Sluney, (*0 

Lifley, bt) 

Baiulou *10 

Lee, •*»n 

Foyle (properly so called), 1<» 


Tlic J^liaiinon is the lliird river in tlie I’nited Kingdom 
in the extent of its basin, being only fciirpas.sed by the 
llunrher and the Severn, w'hile it is the first in rank as to 
the length of its navigation. It issues from a bog among 
the mountains of Cavan, culled in the locality the SJian- 
non Pot, flows generally from north to south, fonns Lunglrs 
Allen, Ree, and Derg, w'ushes the shores of ten counties, 
meets llie tide below Limerick, ami then travels westerly 
to the Atlantic tbioiigh a long and noble estuary, from 
1 to 1 1 miles broad, answering to SpenseFs description, 
“ the spacious Shenaii, spreading like n sea.” Aided by 
a few lateral cuttings, tlio n.avigatron is continuous through 
upwards of 200 miles, nearly the whole of its course. Ify 
one of these cuts the rapids of Doonas above Limerick, 
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^Iiere the bed of the river becomes strongly inclined, are 
avoided, and the whole body of water, 800 yards wide and 
40 feet deep, rushes over and through a succession of 
rucks for half a mile, forming a scene of great magni- 
ficence. The Barrow, next in importance, drains a south- 
eastern district, and includes hi its system the Nore and 
8uir, popularly called the Tlireo Sisters, from rising in the 
same neighbourhood, and after a long divergent course 
pouring their united waters through Waterford Harbour 
into the Atlantic. In the north the Bann, divided into 
upper and lower by Lough Neagh, enters the sea below 
Coleraine ; and the Foyle passes Londonderry to the large 
marine inlet of Lough Foyle, On tlie eastern side are llie 
Boyne, celebrated for the battle fought on its biuiks between 
tiie forces of William III. and those of James 11.; the 
1 Jffoy, on which Dublin is situated ; and the Slaiiey, which 
forms at its mouth the haven of Wexford. In the moro 
southerly portion of the islaiul the Blackwater, designated 
the Irish Rhine from its scenic attractions, discharges itself 
into Youghal Bay; the Leu forms the line harbour of 
Cork; and the plcasuiit Buiidon, crowned with many a 
wood,"’ terminates its course at Kinsalo, but is now shoni of 
much of the timber it possessed when the author of the 
“Faerie (Juccne” trod its banks. 

Laken . — Lakes are numerously distributed, and occupy 
a very considerable space in proportion to the whole extent 
of the surface, amounting to nearly 1000 square miles. 
They differ generally in form and position from the Scot- 
tish lakes; have tlicir length and breadth more corre- 
bpoiideiit, occur in open districts, and, with one striking 
exception, have tame borders, Itjvcl or marshy. Lough 
Neagh, the larg<‘St inland expanse in the United Kingdom, 
washes the shores of live counties in the province of Ulster, 
extends 17 miles in length by 10 in average breadth, covers 
nil area of IhO square miles, is a iiavigal)ic basin, and has 
waters celebrated for their incrusting quality. [ In Ireland 
the word hmph^ like the similar term lovh in Scotland, is 
applied indifferently to frosh-w-ater expanses, inlets of the 
sea, iiiid the estuaries of rivers.'] Lough Cf)rrih, in Con- 
naught, is the next in magnitude, but much smaller. It 
maintains communication with Lough Mask, about 8 miles 
to the northward, by a subterranean channel through the 
intervening limestone ibihinus. The connecting stream 
may be seen at various points in its caveriied bed through 
openings in the superincumbent strata, one of which, called 
the Pigeon’s Hole, 00 feet deep, admits of being descended. 
Lough Derg, in Donegal, surrounded by dreary iiioorlaiid 
hills, and disturbed by violent gusts of wind, has a number 
of small islands, one of whieh, called Saint’s Isle, is the 
original seat of St. Patrick’s Purgatory. But the place of 
penance for some centuries has been on Station Isle, now 
the most celebrated place of pilgrimage in Ireland, from 
10,000 t(} If), 000 persons flocking to it annually, from 1st 
.Tune to 15th August, for prayer, fasting, and vigils. The 
i^akos of Killariiey, three iii number, upper, middle, and 
lower, inutnuljy connected, arc exceptions to tin* ordinary 
scenery as to natural attractions, being inclosed by tlio 
loftiest of the Irish mountains, with vividly green woods 
aud fine monastic ruins on their shores. 

Climate , — The climate is temperate and moist. The 
number of days on which ruin falls varies from IKO to 210 
})er annum. The crops are moro frequently injured by 
excess of moisture than of aridity. Plants which require 
artificial heat in England flourish here in the open air; 
while, owing to the humidity of the atmosphere, many 
kinds of seeds must be supplied from England or the 
Continent This peculiarity of climate is not prejudicial 
to health ; the average of life is mucli the same as in (ireat 
Britain, longevity much greater. The prevalent diseases 
are low fever and consumption. The mean temperatnre 
in the north is 48® Fahr. ; in the middle, 50® ; and in 
the south, 52®. 


Geology , — The geological structure of Ireland has this 
striking peculiarity, that most of the great mountain ranges 
are near the coast, while the central portion iSrm almost 
uniform plain, varied only by low hills. The prevailing 
foi-mations are limestone, granite, mica-slate, clay-slate, 
old red sandstone, yellow sandstone, and basalt or trap. 
The limestone extends over the central plain, 120 miles 
east and west from Dublin to Galway Bay, and 120 miles 
north and south. Its groatest elevation is about 800 feet, 
which is the height of the summit levels of the canals that 
traverse it. The principal tracts of granite are those of 
Wicklow, Galway, Nowry, and Donegal. The mica-slate 
of Leinster is coniined to a narrow fringe, edging the 
granitic region of the province ; in Donegal and (lulway it 
spreads over large tracts, 7’he clay- slate is among the 
must important rocks, both for extent of area and valnahle 
mineral deposits. The counties of Wexford, I.onth, Water- 
ford, Cork, and Kerry are mostly formed of it. In the 
north it is contained in the district bounded by a line 
from Longford to Drogheda eastward, and to Donaghadec 
iiorth-wistward. At Kingscoiirt, Carrickinacross, and 
Cavan the ciay-shito dips and forms a basin, in wliich 
the limestone and coal foriiiatioiis are deposited. Slate is 
quarried exh’iisively at Killaloe and Westport, in Clare, 
and ill IVicklow. The old red sandstone is childly dt^-^ 
veloped in tho soul h ; it forms llie greater part of Cork * 
and Waterford counties, and of the inland mountain ranges 
of Knockniealdown, Coinineragli, and the Galtees; it shows 
itself also in several places in Westmeath, I.ongford, and 
Leitrim. A large, tract of old red and yellow sandstoiut 
forms the sea-coast at Killaloe, skirts Loughs Conn and 
Cullen, and reaelies the Atlantic at W’estport. An exten- 
sive tract ill Feniiaiiagli and Tyrone, from Lough iilrne to 
Cookstown, has tills rock for its basis. It is also found 
in patches in Antrim, Derry, and lyrone. Crystallized 
gypsum occurs in DeiTy and Antrim, and selenite at Ben- 
burb. Uiierystainzcd gypsum is raised in large quantities 
at Carrickinacross. Tlie yellow sandstone usually aceoin- 
})anieH the red, and rests upon it. The basalt or tr.ap 
occupies a very liiniU'd area, being eonfiiied almost ex- 
clusively to the north-east portion of the island, forming 
the substrata of the county of Antrim and of some portions 
of Derry and Armagh. 

MiutraU , — The mineral resources of Ireland arc very 
considerable, but remain largely undeveloped. Coal occurs 
in ten counties, often in thin seams which detract from its 
value, or of inferior quality, consisting of aiithrueite or 
stone coal, which burns without flame. It was worked at 
an early period, for pits have been discovered which bear 
evidence, from the rude implements found in them, of 
having been sunk by a race anterior to historical records. 
The coal now used in the towns is chiefly imported from 
England and Scotland, wdiilc peat is exclusively used for 
fuel by the peasantry. Iron ore is abundant in tho basin 
of tho Shannon and otlier places. It w'us extensively 
smelted in charcoal furnaces while the ancient forests 
lasti’d, but has been neglected since the supply of wood-fuel 
failed. Copper is obtained in tho counties of Wicklow, 
W'aterford, Cork, and Kerry, and sent for smelting to the 
coal districts of England and Wales. Loud is much more 
widely diffused and worked to a greater extent. Small 
pro])ortions of manganese, antimony, alum, fuller’s earth, 
and pottery clays are included in the other mineral pro> 
duco, with rooflng-slate and build ing-stono of the best 
description ; and there is an extraordinary variety of 
ornamental marhles — white, black, ash-gray, dove-eoloured, 
and green, the latter almost os bright in its hue as mala- 
chite. The Museum of Irish Industry in Dublin contains 
a fine collection, carefully classifled, of all tho geological 
products of the country. Towards tho close of the last 
century gold was discovered in connection with the 
mountain streams of Wieklow, which raised high expecta- 
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lions respecting; tlie auriferous wealth of the district. A ] 
schoolmaster, in his solitary walks, found the first nn^^t 
in the fialljh Valley stream. He kept the secret to him- 
self, and wandered iti his leisure hours, early and late, in 
search of further treasure. Another party similarly for- 
tunate was not so reserved ; and crowds of peasantry were 
8)M^edily at the spot digj^ing up and washing the soil. The 
first gleaners made such considerable proiits that the 
government interfered, and regular mining-works were 
established, till llie rebellion of the year 1798 interrupted 
the enterprise. It was resumed in 1801, but soon aban- 
doned as unremuncrative. The stream-gold having been 
exhausted, and no auriferous veins being discovered in the 
adjoining rocks and mountains, it became evident that 
tlie whole Bup])ly had been gathered up. Altogether, tlie 
government collected about 944 oz., valued at £3075, but 
the expenditure was more than three times this amount, 
rreviously llie peasantry are supposed to have obtained 
upwards of £10,000 wortii of gold, in pieces from the size 
of minute grains to lumps weigliing 22 oz. 

Atjrii'ulture^ tfc. — Ireland is essentially an agricultural 
country, and upon the cultivation of the boil tlic mass of 
the people do]«cud for their subsistence. It was almost 
exclusively a pasturing country until the middle of the 
last century. Tluit the soil of Ireland is, however, 

‘ I'liiinently fitted for tilhigci appears from the evidence of 
every intelligent ]>erson qualititid t(» give a sound opinion 
vho has visited the country. Artlmr Vouiig, who travelled 
tinough it in 177(1-78, says of Liineriek and Tipperary — 

“ It is the richest soil 1 ever saw.” Wakefield, in his 
“ Statistical Account of Ireland,” siiys, “ Ireland may be 
<*onsidered as affording land of excellent quality; some 
]>ltiees exhibit the riehest loam I ever saw turned up by a 
jiloiigh.” And tlie late Mr. McCulloch, in his valuable 
woik on the “Statisties of the llritibh ICinpire,” coiilinns 
tlieso stuleincnts. “Tlic luxuriance of the pastures,” he 
writes, “and the heavy crops of oats lliat are everywhere 
raised, even with the most w'retchcd cultivation, attest its 
<‘xtraurd inary fertility. Natural manures abound in most 
districts. The greatest portion of the soil lies on a suh- 
stratiPii of limestone ; marl is raised in miiny places, as is 
gypsum or sulphate of lime; coralline baud and beawcud 
aie collected along the slioreb,” 

The tenure of landed property in Ireland varies eon- 
biderunly. ronnei’ly, when absolute sale to Komaii Catho- 
lics w’as forbidden, the custom prevailed of granting leases 
cither in perpetuity, for 999 years, or for lives rcm*wable 
fer ever. 'Ihe leases in most general use latterly were fur 
sixty-oiio, thirty-one, or twenty-one years, with very fre- 
quently a life or li\es. [ For tlie origin of these jieculinr 
tenures bee the section Y/wfor//.'] In most eases, how- 
ever, the occupiers were formerly mere teiianls-at-will; 
and it W'as this rireuinstnnce, coupled w’itli the f.act that 
they had no l(*gal claim for compensation for any improve- 
ments they cflccted, wliich formerly Jed to such a bad 
feeling on the land question in many parts of llie country, 
and led to the passing of the celebrated Irish Land Acts. 
The first of these Acts was ])asKed in 1870, and its basis 
was that if landlords used their legal right to evict tenants 
capriciously tliey should pay them, and that the pooixT 
the man evicted the more proportionally he should get 
Besides this the tenant was to be paid for improvements, 
local customs in bis favour were to be legally recognized, 
ho was to be prevented for a time from contracting himsel 
out of the benefits the bill gave liim, and the state was b 
aid him in purchasing the land in case his landlord wished 
to sell. These were ail great advantages, but tlie backbon< 
of the measure was the compensation for eviction. 

Unfortunately tlie Act did not have the hoped-for eiTects. 
and a still more remarkable Act was accordingly passed in 
1881, the main provibions of which maybe bummed up 
as follows:— 


Fair Rent. — Every tenant from year to year in Ireland 
»f an ordinary agricultural or pastoral holding is entitled 
o have a fair rent fixed for his holding, cither by the 
iounty court judge or by a land commission appointed 
inder the Act ; »)r it may bo settled by ugiecment with 
he landlord, or by arbitration. 

Security of Tenure. — Whenever a fair rent is fixed, either 
►y the court or commi.ssioii, or by agreement, or by arbi- 
ratlon, the rent cannot be raised or alt(‘rcd fur fifteen 
'ears, nor can the tenant be disturbed during that period, 
n the last year of the fifteen the tenant can again get 
he rent settled, and a new term of fifteen years granted, 
and so on. It is not, therefore, merely a term of fifteen 
jrears which the tenant gets, but practically a term rciiew'- 
ble every fifteen years. It niiiounts to this, that the tenant 
laying a fair rent and treating the land in a proper tenant- 
.ble w'ay, and not subdividing or subletting his farm, is 
safe from eviction and from arbitrary increase of rent, 
while his rent cannot be increased by reason of his own 
mprovements. 

Sale of Tenancies. — Every tenant may soli his tenancy 
or the best pi ice lie can get, but the landlord is to IniMi 
he first riglit of buying, at a price either agieed on between 
the parties or to bo fixed by tin* court. 

Acquisition of Land — Peasant Proprietors. — A tenant 
nay agree to buy from Ins landlord his holding, and if the 
Figreeinenfc be negotiated througli the land court tlie pur- 
chasing tenant will have a guaranteed title, and will ho 
charged only a small fixed sum for law* costs. The ex»m- 

ission may advance tliree-fourths of tins purcliase* money, 
and the laiidloid may agree to leaving the remaining one- 
'ourth due iii»on tlie seenrity of the premises. The repay- 
ment of advances is spread over thirty-five years at 5 per 
•out. 

Arrears of Rent.— Provision was made to help tenants 
who owed arrears of rent, provided their holdings were 
ruined at £30 or under. Tenants over whom ejoctmimts 
were pending at the time the Act was passed could also 
obtain the iiiten'cntioii of the court to have a fair rent fixed 
un<l fiveserve tlie tenant in his holding, or to enable him to 
sell liis tenancy. 

Unfair Leases. — If, since tlie passing of the Land Act, 
1870, a tenant had accepted a lease containing unmason- 
ablo provisions, under threat of eviction or other undue 
influence, the court was empowered to annul such lease and 
grant another, provided the tenant went to the court prior 
to 28th February, 1 882. 

Though now im})i*oving, tlie general hushaudry of Irelanil 
was long in a backward state, owing to the minute divisions 
of laud, the system of suliletting, the undue dependence of 
tenants upon landlords or their agents, and political agita- 
tion, Besides the cereal produce, of which oats form tlio 
largest crop, as suited to llie moisture of the climate, a 
eonsideraido extent of surface is devoted to the growth of 
flax for the linen ti*adc, ciiielly in the northern province 
of Ulster, with limited syiaces in other quarters. Both 
soil and climate are admirably adapted to tin's delicate 
plant. Among the green crops are potatoes. This esculent 
was introduced about the year IGOl or 1(192 by Sir Walter 
Raleigh, who planted it in his garden near Yonglial, from 
whence it gradually spread over the entire country. The 
Irish peasantry unfortunately made it their main depend- 
ence, attracted by the usually abundant yield and the 
coinpamtive facility of cultivation. Hence a failure of 
the crop thn*atened th(*ir very existence. One failure in 
1739 sent a fifth of the inhahitants to the grave. Famine, 
pestilence, and death resulted from the terrible failure of 
the year 1846, follow'ed by an emigration of the survivors 
to such an extent as to deservo the name of the Irish 
Exodus. The calamity illustrated the folly of an entire 
nation depending upon a single precarious root, and has 
Bioce stimulated the culture of the corn-bearing plants. 
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Th^ following tabic shows the extent of land under 
cNioh of the principal crops in Ireland iu the years 1 884 
and 1886;— 



Acres (1884 

Acres (1885). 

Barley, .... 

167,8 tfi 

... 179,431 

Oats, 

, l,847,fiU5 

... 1,827,982 

1‘otatoes 

71)8,912 

797,108 

'J'urnips, .... 

801,081 

29(1,902 

Flax, 

8I),1!)7 

108,149 

Clover and Grji.^hes, , 

1,9(12,780 

... 2,032,8(11 

Permanent Pasture, . 

. 10,810,308 

... 10,215,927 


Few of cve.ii the moderate sized farms are entirely under 
tillage, and the cxteiisivo farms, especially in the western | 
and some of the inidiand counties, «ro devoted exclusively I 
to pasture, or have a small portion of arable nttaeli(‘d to a j 
large share of permanent pasture. The farm huihlings are ! 
therefore suited to tliese circumstances, and present a ! 
marked contrast to English and SiM»tch steadings erected ! 
for farms of similar extent and fertility. * 

LIVE S 


Dairy produce and live stock, consisting of cattle and 
swine and poultry, are exported from Ireland to an immense 
extent. The pig is an inmate of almost ovei^^ peasant's 
cabin, is remarkably docile, and as carefully provided for 
as any member of the family. 

The Census (kimmisBioucrs of 1841 ascertained the 
quantity of land in every farm of Ireland, and the number 
of horses and mules, osses, cattle, sheep, pigs, and poultry 
on each holding in that year, and tlie returns jtublished iu 
their report nllord a valuable, basis for coiiiparisou. Thu 
commissioners assumed un average rate ])er head for each 
description of live stock, viz. liorses and mules were 
valued at £8 each ; nsscs at £1 ; horned eattle at XO lOit.; 
sheep at XI ; pigs at XI 5s.; goats at 7s. (icf.; and 
poultry at 8t/. The actual value of the. diHereut desciip- 
tions of live stock has very iiiaterially increased since IX J 1, 
so that the following table, comparing 1851, 18GJ, 1871, 
and 1881, with 1841, at the valuation rates of tlic latter 
year, is much uiid(!r the mark. In 1881 it was esti- 
mated that the total \<ilue of IiisU live stock was over 
Xt>0,00(),000. 

roi'K. 



AorHeH aim 
Atiili‘1, 
ftt £N i>Jii h. 

i:J vacli. 

£ti lil«. 1 .oh 

iil ‘Ja. ui. 

I’lKH. 1 
£1 Am. ft oil. 


ImL fc.u.h 



£ 

£ 

£ 

£ 

£ 


£ 

£ 

IRll 

4.608,020 

92,.865 

12,110,2.50 

2..'116,.806 

1.766.012 


211455 

21.l05,8t»8 

1851 

4,840.490 

1;I6.0H1 

iy,2SH,4‘J7 

2.:i:i4 3U 

1,356.071 

88,242 

180,707 

27,737,39.5 

lK<il 

5,075.024 

173.714 

‘j2,.>lir>,972 

.3,911,6.55 

1.377.5:>.3 

71,191 

2.59,279 

33, 4.3 1,:185 

1871 

4.4.58,650 

1H0,2<»4 

25,8 i5, 162 

4,fr>l/>iU 

2,02n>67 

87,33.> 

291 570 

.37,51.5,21 1 

1881 

4.ri6l,HI0 

187,350 

25,701,124 

8,:>.H4.'<io 

1, 300 ,051 

99,958 

349,142 

3:>M/,jn 1 


Botany , — Generally speaking, the botanical character- 
istics of Ireland arc identical with those of Gn^at Dritaiii. 
The oak, however, does not lloiirish, and the principal trees 
lire the birch, aspen, alder, willow, blaekthorn, and elm. 

Ireland once had the name of the Island of Woods, from 
being covered with foro-sts, and Ijitterly acquired the poetical 
name of thn Emerald Isle, from the jjcrcnuial brilliancy of 
its verdure, lii 1884 Mr. Howitz, forest conservator to 
the Kingdom of Denmark, wlio liud been re(|uested to in- 
vestigate the matter, ieportc<l strongly in favour of rc- 
aH'orcstiiig tho waste hinds of Irclaii({, believing that it 
Would he easy to rear the most valuable limber trees, and 
that the work of re-alToresting would not only he a boon 
to the country at largo, by preventing (he flooding of the 
lowlands during heavy rain.s and fertilizing them by a 
steady flow of w'ater throughout tJie year (thus making 
tlic climate more congenial ond healthy), hut tliat it wdiild 
have tho great ailvantage of being an eminently remunera- 
tive undertaking. The flora of Ireland contains some 
rare varieties; the Arbutus unedo flourishes iu Killarncy; 
varieties of saxifrage and of ferns are found in tlie moun- 
tains of Kerry; Connemara, Ucubulhen Mountain in Sligo, 
and Antrim County* abound in searee Alpine plants; rare 
and hitherto unknow'ii species of Algse have been dis- 
covered on various parts of the coast. 

Zoology , — None of the larger carnivorous quadrupeds 
arc found in Ireland, though tlic wolf and the bear were 
common up to a comparatively recent date. Tho fox is 
laro; and the badger and the otter are seldom met with, 
except in the neighbourhood of tho Lakes of Kilhiruey, 
'i'ho wild cat haunts tho wooded districts, and two or 
tbiee varieties of tho weasel and marten occur. 

The tjomnion 8quin*cl lia.s only recently been introduced. 
Of hares and rabbits numerous \aricti<*s exist, and in many 
localities their name is legion. The mole is not found in 
Ji eland, and while it can boast of the red deer it lacks 
tho roebuck. The fossil n*inaiiis of a large species of deer, 
cominoiily known as the Irish elk, are frequently dis- 
CONCied iu boggy localities. The golden eagle inhabits 


I the wild mount ainons districts. The elk, or moose deer, 
I was a native of the country; its hones liave been found iu 
scveril places: wolves whmc once so miinerous that a price 
was set upon them, and the Irish wolf-dog kept for hunt- 
ing them. Venomous animals are unknown; the moisture 
j of the climate is destructive to them. As is well known, 
! from a tradiliim associated wdth St. Patrick, uo snakes 
occur ill Trelaiul; and the only reptiles which it possessen 
fire a single species of lizard and four of the order of 
IlatruehianH. 

Fisheries , — Bounties to encoiiragi* the fisheriesof Ireland, 
granted in 1704, and continued for several years, failed to 
phice them on a productive footing. The expeiiinent was 
I repealed in 181fl, when commissioners were a}»pointed, 

I with power to grant bounties to ]»ersons building fishing 
j boats iff a certain tonnage, and for the curing of herring 
and some other kinds of ii.^h. An annual sum of XoOOO 
was placed at their disposal, the apjdieation of which w'as 
afterwards limit(*d to the huibiing of piers and the repair- 
ing of boats; a largo portion of thl^ grant wais also em- 
ployed as a loan fund, to emablo the jmorer fishermen to 
procure the necessary gear on advantageous tcims. Tho 
commission was I'cvokcd iu 1 8130, and no further measures 
were adopted respecting tlio fisheries until 1842, wrhen tho 
Board of Public Works were appointed commissioners for 
(heir improvement and regulation. The country is por- 
tioned out into thirty-two coast fishery districts, and 
seventeen salmon and iiilniid fishery dislrie.ts. 'I'hc fisher- 
men, especially those on the western coa.st, have never 
really recovered from tlie efTecta of the fainine year, and 
for the most part still struggle against almost overwlieluiing 
obstacles to maintain themselves and their families. By 
far the larger proportion of the fishing population of Ire- 
land are indeed chiefly occupied in other avocatioins. Tho 
collection of seaweed, or the tilling of land, either as 
occupiers of small Ijoldings or as day labourers, occupit's 
most of them during nine months of the year; for, though 
a bravo and hardy race, it is impossible for them to venture 
out in their crazy craft in dirty weather. If it were pos- 
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B^blo to pliice llicm upon a more equal footing with tlieir 1 
English fcllowH, so tlmt they might prosecute their Icgiti- 
iiiiite callii'lj vigorously, and not spend arduous days in 
cultivating the sterile and unproductive soil, which is the 
proper name to give most of th(! Irish se:i-l)oard, they could 
easily be weaned from the evil influences of uncongenial 
and unprofitable agricultural pursuits, and removed from a | 
state of extreme penury to one of comparativo comfort. | 
As it is, however, the poor Irish fisherman of Kerry, Clare, ’ 
or Mayo may well bo discontented. While he digs his ; 
unproductive land, lio can see in the offing well-appointed j 
I^nglisli and French trawlers reaping that rich harvest | 
which, hut for his poverty, he could share. Great wire is 
taken of the sahnoii fisheries, which improve every year, 
and are now estimated to be worth XlOlbOOO per aiinmn. 
The Irish markets are supplied with cured fish from Scot- 
land and the Isle of Man. 

Tratlc. and Commvrcv , — The staple irianufacture of 
lieland is that of lincm, wliicli has Jong been established 
in the rountiy, and to promote wliicii has always been a 
favourite idea with the government. While in PIngland 
the custf»m of burying tlie ilead in woollen shrouds was 
adopted to aid the woollen manufacture, in Ireland tlic use 
of liiieii iiathauds ami s(%irfH at funerals was introduced 
for a similar purpose. Down to a recent date the fabric 
^vas produced in tlio cottages, wliere tlie peasant, in the 
intervals of agricultural labour, wove by the handloom 
the yarn spun by the female and younger members of Ids 
family, souielimt's working on Ins own account, though 
morn generally for masters. Hut this system lias been 
entirely ahandoiied for factory labour, and at Belfast, 
Lurgaii, and Donaghadon tliere arc soine of the largest 
and best couductc<l mills in tho empire. The hulk of thu 
native Irisli are, however, by temperament averse to the 
restraint and coutiiiuous application wliich both the factory 
system and mining industry involve. The e(jttou maiiu- 
faiituro is i;arried on to some extent in tiic same area, 
('oarse woollens and some tine broadcloths are produced at 
various places, with hire, embroidered muslin, and tahiiicts 
or po]irms, a mixed fabric of silk and wool, the manufac- 
ture of whicJi is almost entirely confined to Dublin. But 
(*xeept linen, all the other products fill hut a limited space 
in the marts of tho world, employ hut a comparatively 
small amount of en))ltjil and labour, and in relation to 
manufactures Ireland stands low in the Kuropean scale. 

The exportation of tho agricultural pioduce of the 
country has always been tlie j)riucij)al commercial busi- 
ness carried on in Ireland. During tlic revolutionary war 
the country furnished a large hliare of the provisions for 
tlio army and navy, and it still semis supplies to the 
colonial markets. But Great Britain is by far the l)cst 
and most extensive market for all sorts of Irish produce. 
By much the greater part of the exjmit trade is carried 
on by llio eross-chniincl navigation, chiefly to Liverpool, 
Bristol, and Glasgow, the staple articles being black cattle, 
sficep, swine, salted ])rovisionH, grain, flour, butter, eggs, 
and linen. Tlic trade with the colonics ami with foreign 
parts is comparatively inconsiderable. The cessation of 
the colleetioii of the duties on the cross-channel trade, 
which took place in 182o, has taken away the means of 
estimating tlie amounts of imports and exports to and 
from Grciit Britain since tli.at period. 

Political JJirmoHS and Population , — Ireland is now 
divided into the four provinces of Leinster, Munster, Ulster, 
and Connaught, Mciith being merged into Leinster and 
Ulster. These are subdivided into thirty-two counties, 
besides tho eight small exempt jurisdictions of Dublin, 
Cork, Kilkenny, Limerick, Waterford, Drogheda, Currick- 
fergus, and Galway, tho first five of which are styled 
counties of cities, the remaining three counties of towns. 
The counties are divided into baronies, and again 
into ‘J42-J parishes. Under the Poor Law Act the country 


is divided into 1 G8 unions. The area of each county and its 
population in 1881 were as follows ; — 


Froviuces and Counties. 

Statute Acres. 

Population. 

Province of I^cinster- 
Carlow Count V, 

221,314 

46,568 

Dublin ‘‘ 

226,8flo 

418,010 

Kildare “ . . 

418,4t)fl 

75,804 

Kilkenny, “ . . 

hOP,732 

00,531 

King’s “ . . 

403,985 

72,852 

Longford, “ . . 

2(i0,400 

61,000 

Louth Co. and Ci of tin ) 
town of Droglied. , . . i 

202,123 

77,68 4 

Meath (hjunty, . 

fj70,8(;i 

87,4(;0 

(Queen’s “ 

424,854 

73,121 

Westmeatli “ 

453,453 

71,708 

Wexfoi d 

576,588 

123,854 

Wicklow “ 

500,1 78 

70,386 

Total of Leiii.st(‘i‘, . . . | 

4,876,018 

1,278,080 

Province of Munsti r- 
Claro County, . . . 

827,004 

141,457 

t^ork “ ... 

1,840,686 

405,61)7 

Keriy “ ... 

1,185,018 

201,030 

Limerick “ ... 

680,842 

180,632 

Tipperary ... 

1,061,731 

100,612 

IVaUTfovd “ . . . 

461,552 

112,768 

Total of Muu.sler, . . . 1 

6,067,723 1 

1,331,115 

Province of Uhter 

Antrim County, . . . 

762,080 1 

421,043 

Armagh . 

328,086 

163,177 

('avail 1 

477,300 

120,476 

Donegal ‘‘ 

1,107,154 

20(J,035 

Down “ 1 

t» 12,300 

272,107 

Fermanagh 

457,360 

84,87i) 

Lundoiidciry * 

522,315 

164,001 

Monughau ‘ 

310,741 

102,748 

Tyrone ' 

806,658 

107,710 

Tot.il of UIsUt, .... 

5,483,201 

1,743,075 

Province of Connaught — 
Galway Comity, .... 

1,500,505 

242,005 

l.eitriin 

302,363 

00,372 

Mayo “ 

1,360,731 

245,212 

Roseommon 

607,601 

132,400 

Sligo “ 

461,706 

111, .578 

Total of Connaught, . . 

j 4,302,086 

\ .. .. 

82 L,(i.57 

Tot.al of Ireland, , . . 

j 20,810,028 

5,171,836 


The population w'as divided as follows according to 
occupation in 1881; — 



Males. 

YVniales. 

Total. 

Professional class. 

136,480 

62,105 

198,684 

Domestic “ . . 

34,068 

302,003 

426,161 

Commercial “ . . 

70,751 

1,4»4 

72,245 

Agricultural | 

902,010 

95,046 

997,956 

Industrial “ . . 

428,678 

262,931 

691,509 

Indefinite and nun- \ 
produeti\e, . , S 

961,381 

1,826,900 

2,788,281 

Tohil, 

2,533,277 

2,641,550 

5,174.8.36 
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Tho number of iiibabitrd houses nt the census of 1881 
WAS !jl4,lU8, against i)Gl,380 iu 1871, and 995,166 in 
1861. 

In 1881 there were only three cities with over 60,000 
inliabitant8‘--viK.. Dublin, w'ith 249.602, but 849,648 
within the metropolitan police district (886,600 in 1871); 
llelfast, 208,122; Cork, 80,124; Limerick had 88,562 
inhabitAnts; Londonderry, 29,162; Waterford, 22,457. 

'I'he retuniB fur 1 881 gave a density of population of 1 60 
inliabitaiilB per square mile, Nhowing that Ireland was still 
almost as thickly populated as Frunee and Gcnnany. Of 
the population in 1881 there were 2,58.8,277 mules and 
2,641,559 females. The jiopulation of Ireland is now less 
than at the coinrnenccment of the century, as will be seen 
from the following table; — 


Year. 

ropiilatinn. 

Inerenso. 

Decrease. 

1801 

6,395,156 




1811 

6,087,856 

542,400 

— 

1821 

6,801,827 

863,971 

— 

18.31 

7,767.491 

965,574 

--- 

18.34 

7,964;iOO 

186,699 

— 

1841 

8,175,124 

221,021 

— 

1851 

6,562,386 

— 

1,622,739 

1861 

5,798,967 

— 

753,418 

1871 

5,412,377 

— 

886,590 

1881 

5,174,836 

— 

237,541 


Hanks , — Frcviously to 1788 the whole of the banking 
business was carried on by private individuals. 'J’he fuilnre 
of many of these led to the estahlisbinent, in that year, of 
the Dank of Ireland, with similar privileges to the Rank 
of Knglund, the must important of wliieh was the restrict- 
ing of all other banks to six ]>artners eiieh. In 1804 them 
wero iifty private banks in Ireland, all of which ha\e failed 
or wound up their aecounts, exeept three in Dublin that 
eontiiiue to transact business. About tliat period the silver 
cuiTcney of the country, though generally in a debased 
state, became more valuable in the form of bullion, and 
was all melted dow^n. The plaee of the eoin.s was supplied 
ill Dublin and many other parts by cuuntrifeiis; niul iu 
several districts by a pn])er cuireiiey, issued for sums 
decreasing from 6s. to 8(f., and even less. It is estimated 
that in 1804 thei*e wen*. 295 issuers of tliis paper money, 
chiefly merchants, slioiikeejiers, and jH'lty dealers. The 
mischiefs arising from this system led at length to its 
suppression by law, and the w’luits of the trade were 
snjiplied by stumped dollars rated at 65 ., and by silver 
tokens of lOc/. and 5r/., issued liy llie Rank of Ireland. 

In 1821 the charter of the. Rank of Ireland was renewed 
for seventeen years, and joint-stuck hunks were allow’cd to 
be established beyond 50 miles Irish from Dublin ; hut 
the arrangement w'as inojieralive until several vexatious 
ri'htrictions wero repealc'd in 1824. This relief w’ns fol- 
lowed by the institution of the Hibernian, rrovincuU, 
Northern, and some other banks, and the Rank of Ireland 
then began to establish branehes in tlic eonntry towns. 

On the expiry of the Rank of Ireland's charter in 1838 
it was continued by Act of rarliament from year to year 
until 1845, since which time it has been regulated by the 
new Ranking Act, 8 & 9 Viet. c. 87, according to the 
following principles : — The bank to continue the banker of 
government. The proceedings of the establishment to be 
under the same rule which has been applied by Farliainent 
to other banking institutions, and to make weekly returns, 
siinilar to tliose of the Bank of England under the new 
Act, containing a full development of its alFairs, the 
amount of its bullion, and the variations in the quantity 
thereof. Ry the same Act any bank privileged to make 
and issue notes may relinquish this right in favour of 


the Rank of Ireland according to certain regulations, but 
such bank cannot resume the privilege. In Ireland one- 
pound bank notes are issued, but they are not ^gal tender 
in England. 

The Rank of Ireland was established in Dublin in 178.3, 
with a capital of £600,000, enlarged at various times, and 
on the renewal of the charter in 1821 it was increased to 
£3,000,000 (Irish currency), of wdiich £2,630,769 is lent 
to government at 3 per cent., producing an annual income 
to the bank of £78,923 10s. 6c/. The yearly dividends to 
the stockholders have been at no time less than 5) per 
cent., except in 1788-84, when they wero paid 5, and in 
1792-93 2J per cent. From 1800 to 1814 they were 7, 
7J, and 7J; from 1814 to 1829, 10 pc*r cent, exeepting 
two years; and since 1829 the rates have vaiied from 
8 to 18^ per cent. Resides these dividends the pro- 
prictum at different times have received bonusi's amounting 
to £800,000. 

Jimlwajfs and Camth. — The chief features of the rail- 
way system in Ireland are — 1st, the gauge, which is 5 feet 
3 inches, and is compulsory ; 2nd, the moderate cost of the 
works generally, and a suignlar and almost entire freedom 
from tunnels. Notwithstanding this, and in spite also of 
tlie fact that the lines are exempt from jiassimger duty, the 
average earnings of the Irish railways do not amount to as 
much as jiercent., and from various causes the w-orking' 
expenses are very high. Indited, more than a fourth of 
the Irish lines do not pay mteuest even upon the loan 
capital expended on tliem ; and so nnsatisfactory w'lis 
the whole matter that in 1868 a loy.al eoinmission was 
appointed to invcsligalo it, and in their rejiort. Issued in 
the following year, they recoiiimcnded that the government 
should pureliase and work the lines, therehy edecling a 
great saving hy jilacing the whole of the debenture ea]>ital 
and other borrowed money imder governinent guarantee, 
and hy the coiieentration of management and the moio 
liroiitahle use of stock. They idso reeonnneuded that the 
fares should he uniformly reduced to ^\d, per mile tirst 
elass; $r/. second ; and Jt/. third. Their lecuminendatioiis 
liave not yet been adopted, but they beluned that if tliey 
weic, at the •expiration of eleven }ears the receipts from 
inerensed trufhe. w’ould he of sulheient amuunt to pay ail 
working cliarg(‘s, cost of iucreaseii rolling stock, siding and 
other aceominodation, interest on burrowed money, and in- 
terest on eajdtal advanced to meet losses during the period, 
and leave a balance in favour of the exehequer. 

'J'lie ])iineipal canals of Ireland are the Royal Canal, 
coniineneed in 1789, from Dublin to Tavmonbarvy, on the 
•Shannon, with a branch from Killasliceto Longford — total 
length. 97 miles. The Grand (filial, commenced in 176.'), 
from Dublin to the Shannon at Shannon harbour. It has 
several branches. The length of the main trunk, from 
the Liffey to the Shannon, is 8t) miles, and 1 hence to 
Rullinaslon 15 inile.s, being 96 miles in a western direction; 
that of all the branches is 65$; total length, 160jf. The 
Ulster Canal ])rocee(l8 fi*om Cliarlemoiit, on the Rlackwater 
River, hy which it cunimunicates with Lough Neagh, and 
passing by Monaghan and (3ones, enters the upp(*r liough 
Krnc. Its length is 48 miles. The Shannon navigation, 
hy far the most important system of inland water carriage 
in Ireland, is described in the article Shannon. 

(iovernment. — The executive governinent is vested in a 
lord lieutenant, assisted by a privy council, appointed by 
the crown and indcthiiite in number, forming the body 
popularly denominated the Castle^ the lord lieutenant hav- 
ing his ofiicial residence in Dublin Castle; and a cbiof 
secretary of state is also allotted to Ireland, wliu is always 
A member of the House of Commons. In the absence 
or vacancy of the lord lieutenant his place is supplied by 
lords- justices, who generally are the lord chancellor and 
the commander of the forces. Each county U in charge 
of a lord lieutenant, generally a peer, an indefinite nnmbw 
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of deputy lieutenants and magistrates, who act gratuitously, 
and one or more resident paid magistrates, all appointed 
by the crown during pleasure. 

The cOinties of cities and towns and the boroughs are 
governed by their own magistrates. Important improve- 
ments in the local legislation of Ireland were made by an 
Act passed in 1872. Ry this Act many ()f the privileges 
claimed by the Home Rule party were in fact obtained, 
and have been exercised to no small extent. Numerous 
distiicts have obtained permission to take the management 
of local matters into their own hands, to get rid of the 
control of the grand juritis, to enlarge their boundaries, 
purchase lands, widen streets, and construct various works 
of public utility and improvement. 

The inhabitants of Ireland have shown the greatest apti- 
tude for local government and the administration of local 
taxation. Many reforms in tlicse respects proposed for 
England have long been carried out in Ireland. Turnpike 
tolls, for instance, were abolished so far back as 1857, 


and 47,000 miles of good roads are maintained entirely 
toll-free. Tlieir expense is borne by local taxation, which, 
however, is much less in amount than that of England. 
The chief item of imperial revenue is the duty on home- 
made spirits, amounting to about £.‘1,600,000 annually. 
Ii'oiand pays neither land nor assessed taxes. 

The country is represented in the imperial Parliament 
by twenty-eight temporal peers and lOil members of the 
House of (Jominons. 

Rdigioiu — Ireland is essentially a Roman Catholic 
e/»untry, and the fact that the former Protestant Estab- 
lished Chureh in Ireland was that of such a small minority 
of the popnlation, had for a" very long period caused much 
ill-feeling and dissatisfaction, and ultimately resulted in 
the p;Lssing of the celebrated Irish Chiircli Act, the history 
and chief provisions of whicli are described below, and 
which came into operation on the 1st of January, 1871, 

The following table shravs the religious beliefs of the 
people in 1871 and 1881 : — 


UKLIGlOtTS PROFESSIONS. 


l*rovincos. 

Koman Catholics. 

Returned tis of tho 
Church of Ireland, 
of tho Irish Church, 
and as Prote.stant 
EplHCupalians. 

Preshy tori ans and 
Methodists. 

All other 
Persuasions. 

Jews. 

Leinster, , 
Munster, , 
Ulster,. . 
Connaught, 

1871. 

1,145,104 

l,.30l,6H4 

«97,23() 

803,819 

IKSI. 

1,095,459 

1,244,876 

831,78-1 

779,7<i9 

1871 ISSf. 

164,586 157,622 

74,213 68,352 

393,268 377,936 

36,931 31,760 

1871. 1881. 

19,086 19,345 

8,849 8,215 

507,632 600,601 

5,522 5,011 

1871. 

10,457 

5,730 

35,040 

911 

1881. 

6,090 

2,337 

28,477 

608 

1871 

218 

9 

58 

t881. 

338 

33 

77 

10 

Total, . 

4,150,867 

3,951,888 

667,998 635,670 

Dn,08!t j6a3,172 

52,138 

87,512 

285 

458 

Rate per cent.. 

I )ecronse. 

198,970 

4*8 

Uecreasc. 

32,328 

4*8 

Decrease. 

7,917 

1*5 

Decrease. 

14,626 

28*1 

Increase. 

168 

68*9 


From this table wc learn that on the night of the 3rd of 
April. 1881, the members of the Roman Catholic Church 
in Ireland amounted to 3,051,888; those returning them- 
selves as belonging lo the Church of Ireland or Irish 
Church to 578,598; and as Protestant Episcopalians lc» 
57,077. These two tt»g<‘tJ)er represent the denomination 
of the Into Established Church, and amount to 635,(>70. 
Presbyterians numbered 485,508; Methodists, 47,069; 
Independents, 6014; Baptists, 4894; and the Society of 
Friends, 3696. The number of Jews was 453. Of the 
total population in this year 76*6 per cent, were returned 
as Roman Catholics ; 12*8 per cent, as Protestant Episco- 
palians ; 9*4 per cent, as Presbyterians ; and 0*9 per cent, 
as Methodists. 

The Roman Catholic hierarcliy consists of four arch- 
bishops (whose sees are in Armagh, Dublin, Cashel, and 
Tnam) and twenty-four bishops. [See Bisnopiiic.] 
The bishops are nominated by the pope, generally from a 
list of names submitted to him by the bishops of the pro- 
vince and the clergy of the vacant diocese. In case of 
expected incapacity from age or infirmity, the bishop 
names a coadjutor, who is usually confirmed by the pope. 
Every diocese has a dean and an oi'chdeacon, the former 
appointed by the cardinal protector at Rome, the latter by 
the bisliop ; hat these dignities are without jui’isdiction or 
emolument. Tho whole of the clergy are supported solely 
by the voluntary contributions of their flocks. The cpis- 
oopal emoluments arise from the parish in which tho bishop 
officiates, from marriage licensees, and from the cathedrati- 
cum, an annual sum varying from £1 to £10, paid by each 
incumbent in the diocese. The parochial clergy are nomi- 
nated exclusively by the bishop. The incomes of the 
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priests arise from fees on marriages, baptisms, and deaths, 
from Easter and Christmas dues, and from incidciilal volun- 
tary eontri but ions, either in money or labour. All tho 
places of public worship are built by subscription. There 
arc numerous monasteries and convents ; the latter are 
supported partly by sums, usually from £800 to £500, 
jwiid by tliose wdio take tlie vows in them, and partly by the 
f<‘cs paid for tho education of their daughters by respectable 
Roman Catholics. The friars and nuns also devote them- 
selves to tho gratuitous edueution of tho children of the 
poor. Candidates for clerical ordination, formerly under 
the necessity of obtaining llieir education in continental 
colleges, are now educated at home. The principal clerical 
college is that of St. Patrick, Maynooth. It was formerly 
supported by grants of public money, but under tho Irish 
Church Act these were commuted for £400,000. 

Tlio Protestant Episcopal Churches of England and 
Ireland were united by the Act of Union in 1800. For 
some years after a severe battle was fought in Parlia- 
ment on the question of the admission of Roman Catholics 
to sit and vote in cither House, which was at last conceded 
by the Emancipation Act of 1829. In 1834 Mr. Ward, 
the member for St. Albans, moved a resolution to the 
eflcct that the Protestant establishment in Ireland exceeded 
the wants of the population, and that as it was the right 
of the state to regulate the distribution of church property, 
it was the opinion of the House that the temporal posses- 
sions of the Irish Ghureli should bo reduced. The govern- 
ment of liord Grey (after four of its leading members — 
the Duke of Richmond, the Earl of Bipon, Sir James 
Graham, and Mr. Stanley— had resigned on the subject) 
proposed to issue a commission of inquiry ; but this did 
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not satisfy Mr. Ward, who persisted in dividmi^ tlic House. 
He was, however, defeated by 896 to 120. Tlie subject 
was also discussed with much warmth in the House of 
Lords. The Melbourne ministry, whicli succeeded that of 
Earl Grey in tfuly, was dissolved in the November follow- 
ing, and the Duke of Wellington and Sir Robert Peel hav- 
ing succeeded to power, the Irish Church w'as made the 
])oint of attack by tlicir opponents ; and on 80th March, 
1835, Lord John Russell moved in the House of Commons 
— That the House do resolve itself into a committee to 
consider the tuniporalitics of the Church of Ireland.” The 
motion was strongly resisted by the ministers, but was 
ultimately carried by 352 to 289, after a debate extending 
over four nights. The House, accordingly, at once resolved 
itself into a committee, and Lord John Russell submitted 
a resolution embodying the well-known approjn iation prin- 
ciple, to tbo effect that any surplus of the revenues of the 
church not required fur the spiritual care of its ineinbers, 
should be ajiplied to tlie general education of the people, 
witliout religious distinction. This resolution was carried 
by 262 to 237 ; and on the following day Lord John Rus- 
sell moved, “ That no measure upon the subject of tithes 
in Ireland can lead to a satisfactory and finnl adjustment 
which does not embody the principle contained in the fore- 
going resolution.” Tliis strong confirmation of the appro- 
priation principle was carried by 285 to 258, and tlie 
ministry at once resigned. Tlie bills brought forward by 
their successors, embodying the appropriation principle, 
were amended by the House of l^ords, which iiivaiiably 
rt‘jeeted the clause, and in 1838 the ministers abandoned 
it and carried llie Irish Tithes Composition Act. From 
that time ocaisional attacks on the church were defeated ; 
but in 1867 a motion made by Sir John Gray, and pledg- 
ing the House to take into consideration the privileges and 
temporalities of the cliurcli, with the view to remove 
aiiowalies, was only defeated by a majority of twelve — 
195 to 1 83. In the same year Karl Russell moved in the 
House of Lords for the appointment of a commission to 
inquire into the revenues of the Kstablished Church, with 
a view to tlielr more equitable a])pli cation, but the motion 
was rejected by ninety to thirty-eight. The government 
(that of Lord Derby), however, ajipointed a commission, 
after having limited its power so far that in any recom- 
mendation made as to the redistribution of its revenues 
the church alone was to he considered. Early in the 
session of 18G8 Mr. Maguire moved for a cuinmittee 
ou the state of Ireland, and in the closing night of 
the debate on that subject Mr. Gladstone, tiie leader of 
the Opposition, said the time bad arrived wdieii the church 
ill Ireland must cease to exist as a state institution, as it 
included less than one-eighth of tiic population. A week 
later he submitted resolutions to this eth'ct, which were 
caiTied by a majority of sixty — 380 to 270. In conse- 
quence of this he brought in u Suspension 13111, with the 
view of preventing any appointments being inude in tlie 
church during the next twelve months. I'his was c^iriicd 
triumphantly tlirough the Commons, but rejected in the 
Lords by ninety-five — 192 to ninety-seven. A general 
election took place in November; and a large majority 
having been returned to support Mr. Gladstone’s policy, 
the government of Mr. Disraeli (who had succeeded Lord 
Derby) resigned without meeting Parliament, and Mr. Glad- 
stone was intrusted wdth the task of forming an adminis- 
tration, witli the avowed purpose of discudowing and dises- 
tablishing the Irish Church, rarliameut met on the IGth 
of February, 18G9, and on Ist March Mr. Gladstone intro- 
duced his bill. Its chief proposals were so framed as to 
conciliate a large number of important interests. The 
church was loft unfettered to form itself into a new body, 
but the state was to decide whether this body was suffi- 
ciently representative ; the landlords w'cro to be freed for 
ever from the tithe rent-charge in forty-five (afterwards 


extended to fifty-two) years; the tenants were to bo 
relieved of a large portion of tlie county cess ; the Roman 
Catholic College at Maynooth and the Presbyterians were 
to be handsomely provided for; while the Brhish tax- 
payer was to be relieved of over jC 70,000 a year which had 
formerly been paid for the support of the college and as 
Jier/ium Donum to the Presbyterians. Even tJio church, 
although it was to be really disestablished and disendowed 
— ^for those were the chief features of the bill — was t(* 
keep all Its churches, on the ground that they were tin - 
marketable ; it was also to retain its glebe houses at much 
less ihuii their value, and all its private endowments since 
IGGO. The surplus of the church revenues was to be, 
spent in the amelioration of the lot of the afllictcd, sueli 
as the blind, deaf and dumb, and insane. The ineasiire 
was carried without important alteration, and came into 
operation on Ist January, 1871, on w'hir.li date the union 
of the Church of Ireland with that of England came to an 
end ; the entire mass of church property passed to c(»ni- 
missioners appointed for the purpose ; eviTy ecclesiastical 
corporation was dissolved; and the church was relegated ti> 
the position of a voluntary religious association, ])osscsscil 
of absolute liberty to define its own ducirines and riiaiiagc 
its own afiairs. 

The sacriiice of endowments, whereby the cliurcli acquired 
the right to manage its own affairs, w’lis doubtless a licavy 
price to pay ; but a few years’ experience showed there was 
no lack of private munificence to supply every need. Tlu* 
new constitution of the church, agreed upon in 1870, pro- 
vided for the appointment of two churchwardens in each 
parish. There is a vestry conijiosed of all tlie male inein- 
bers of the (congregation, who elect from their own body a 
number of communicants, not less than three nor more 
than ten, who, with the incumbent, curate, and church- 
wardens, form a select vestry. I’liis smaller body has 
charge and control over church funds, provides the requi- 
sites for church service, keeps llie buildings in repair, and 
appoiniB and controls all cliurcb officers and servants, 'rins 
select vestry is subject to the diocesan synod, which consists 
of the bishop, tlu; ituaimbeiits and curates, and of at least 
one synodsman elected from each parish in the diocese. 
The diocesan synod meets umiually, the bishops, clergy, 
and laity debating and voting together. Above the diocesan 
synod is tho general synod, consisting of the two houses 
of bishops and representatives, tlie latter (‘inbrac.ing 109 
representatives of tho clergy and 150 of the laity. The 
general synod meets trienniully, and fwnis tlie supreme 
legislative and administrative authority of the (diurcli. 
Rehides tlie.se there arc committees of patronage, a board of 
patronage, and a final court of appeal. 

In 1874 a njsolution was passed by the general synod con- 
fining the reading of the Atbanasiaii Creed to Christmas Day, 
Wliit-Sunday, and Trinity Sunday, and omitting the first, 
second, third, twenty-eighth, twenty-ninth, and i>avt of the 
thirtieth and forty-sccomi verses. From the communion ser- 
vice several sentences quoted from the ap(jcry]>]ial hook of 
Tobit were cut nut ; “ damnation ” was altered to “ con- 
demnation ; ” the words ** standing at tlie north side of the 
table ” were introduced ; a declaration was also affirmed by 
resolution to the effect that the teaching is not. permitted liy 
the Church of Ireland that there is in, or under the form oE 
the elements a presence of Christ or of Christ’s flesh and 
blood, unto which adoration may or ought to be done.” 

In 1885 the church body liad over JG7,000,000 in hand, 
derived chiefly from the following sources : — (1) Upwards 
of £2,500,000, the balance of the commutation money 
received to pay tho unnaitie.s of the clergy, charged witli 
aiumities amounting to £1 80,000 a year ; (2) £500,000 
received in lieu of private endowments ; (3) nearly 
£1, .500,000 derived from the composition of annuitants ; 
(4) upwards of £2,500,000 voluntarily contributed by 
friends of the church since its disestablishment. The 
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surplus accrninj; to the stuff! from the discstablishmeut of ' 
the church was about £G,.>0(),000. The Act 41 & 42 
Viet, c.^ G(# appropriated £1,000,000 of this amount for 
purposes of intermediate education in Ireland; the Na- , 
tional School Teachers (Ireland) Act, 1S79, provided that 
£1,300,000 sterling should be applied to form a pension \ 
fund for the teachers of national schools in Ireland ; and ' 
the Relief of Distress Act.*, 1830, provided for advances . 
not exceeding £1,500,000 for distress works. In 1881 ! 
£20,000 a year was appropriated for the purpose of main- ' 
tiiining the Royal University of Ireland (equivalent to a 
further capital sum of about £G00,000), and advances liave , 
also been sanctioned by Parlianicnt, under the Land Law 
(Ireland) Act, as loans to eii.'ible arrears of rent to be paid 
U> landlords. 

The Presbyierians, wdio arc found chiefly in Ulster, arc 
formed into congregations, eacli of which i.s under the 
(‘cclcbiastical government of a court called a session, con- 
sisting of the niini.stcr and elders of tlio congregation. An 
indeiinitc number of the inini.sters of tlicse congregations, 
with a lay elder for eacli, constitutes a presbytery, which 
has the charge of tlio congregations n‘j)rehented in it. 
Delegates from each of those prcbbytei ics, consisting of all 
the ministers, with a lay elder for cacli, constitute the 
Uencral Assembly, wliicli is presided over by a moderator 
chosen annually, and regulates the ecclesiastical concerns 
of the body. The ficneial A.ssi mbly of the Presby tci ian 
Church in Ireland consists of forty presbyleric.s, which 
cmiqirisc 640 ininister.*^ (besides forty licentiates and 
ministers witliout chargtis) and 5G0 congregations. The 
ministers arc supported by voluntary conlributiuns, the rents 
of seats or pews, and the jivoceeds of the commutation of 
the annual parliamentary grant called the lierjimn JJonmn, 
or royal gift, iirst granted in 1G72 by Cliavles IL, who 
gave £G0() of secret scrvkte money to Im! distributed in 
c(;ual portions ninong them annually. I'he grant was dis- 
continued tow'ards the close of his reign and during that 
of James II., but was renewed by William HI., who nug- 
mcnled it to £1200 a year. In 1784 it was increased to 
£2200, in 1792 to £6000, and in 1803 a cliissiticatiou 
was made according to the number of families in each 
congregation and the amount of the minister’s voluntary 
stipend. Tlio total annual amount on this uvraugeiiient 
was about £40,000 ; and the sum paid in cornniulatiou by 
the Irish ChurcJi Coininissioncrs was £800,000. 

Universities and Education . — Trinity College, Dublin, 
incorporated by eharter or letters patent, 34 Kliz. (1591), 
is tiie most important educational foiindutiou in Ireland. 
The dissolved monastery of All Hallows in Hoggins, now 
College Green (then in tlio es^stern suburbs of the city), was 
given by the corporation of Dublin as a site upon which to 
build it. In the charter of foundation tlu! queen nominated 
one provost, three fellows, nomine plurium^ and three 
scholars, nomine plvrium^ to constitute with their suc- 
cessors for ever a body corporate and politic, under the 
name of tho provost, fellows, and scholars of the College of 
the Holy and Undivided Trinity of Queen Elizabctli, near 
Dublin. Tho number of the corporation has been increased 
from time to time, and at present consists of a provost, 
seven senior fellows, twenty-six junior fellow.s, and .seventy 
scholars. The system of instruction is superintended by 
the follows both senior and junior, together with a number 
of professors in the various departments of science and 
literature. The course extends over four years, the prin- 
cipal studies of each year being successively mathematics, 
logic, natural philosophy and astronomy, and ethics. A 
medical school has been long attached to the university, 
to which has lately been added a school of civil engineer- 
ing : and degrees and licenses in surgery and civil engineer- 
ing are granted by the university senate on the completion 
of tho prescribed courses. The college possesses a fine 
library of about 160,000 printed volnmos and 1700 mann- 


.scripts ; and the numlicr is increased annually by about 
1500 volumes, which are partly purchased and partly 
obtained under the Copyright Act; also a well-stockcd 
botanic garden and a museum. The buildings, which in- 
clude a large cxleiit of ground, now neoily in tho middle 
of the city, consist of ono veiy largo and two smaller 
squares ; in thc.se arc th(! chapel, llic theatre for examina- 
tions, the museum, tho library, the dining hall, the print- 
ing office, and cli.unbers for the fellows and students. 
Attached to the buildings is a large sj)jico planted for the 
recreatiou of the stuilcnts, and a smaller inclosuro for the 
provost and fellows. The average number of students on 
the, books of Trinity College is 1 100, and the number of 
students entering in each yc.ar is about 280. By an 
Aet passed in 1873, known .is Fawcett’s Act, tests were 
abolished, and tho ]>rizcs ai^d honours of all grades previ- 
ously reserved for rrotestanls w('re thrown open to alL 
Examinations for women are now held under tho direction 
of the college. 

The Hof/al University of Ireland.— V^y licr Majesty’s 
letters patent, hearing date the 27th April, 1880, a uni- 
versity W’as founded in pursuance of the provisions of 
tho Univer.sity Education (Ireland) Act, 1879, under the 
style and title of the. Royal University of Ireland, which 
has siiico 1882 superseded the former Queen's University 
in Irtdand, it liuving bt^en provided that the graduates and 
students of the hitter university should have simihir rank 
in the new university. The newly Cbtablished university 
corporation consist b of a chnneellor, a senate, and gradu- 
ates. The govcniinent of the university is vested in a 
wmale consisting of tho ehaneellor and senators, the sena- 
tors not to exc‘.eed thirty-six in number, with power to 
grant all snch degree.s or other distinctions as can be con- 
ferred by any university of the United Kingdom, except in 
theology. The charter gives power to confisr such degrees 
upon all male or female students who shall have matricu- 
lated in the university and passed the requisite examina- 
tions prescribed by the senate, .and provides that no resi- 
dence in any eollege, nor attendance at lectures or any 
other course of instruct ion in the university, shall be 
obligiitory upon any candidati! for a degree, other than a 
degree in ineilieine or surgery. These privileges are the 
same ns those hitherto in torce in the London University. 
The Aet 44 and 45 Viet. <*. 52, provides for tho pay- 
ment of £20,000 a year out of the surplus funds of the 
Irbsli Church for the purposes of the university. 

Qfteen's -Under the Act 8 & 9 Viet. c. 66, 

passed in 1845, for establishing new colleges in Ireland, 
three coll(‘ges, called Queen’s College, Belfast; Queen's 
College, Cork; and Queen’s College, Galway, were estab- 
lished by Sir Robert Peel in 1849, at a cost of £100,000, 
and statutes is.siied for their government. Collectively with 
tho central Dublin establishment these conslilnted tho 
Queen's University in Ireland. New charters, amending 
the former ones, j)nssed the great seal in 1863. So far 
as tho university was concerned it w^as disestablished in 
1882; but tho colleges continue to flourisli, and form part 
of the Royal TTiiiversity of Ireland. Candidates for tho 
degree of bachelor in arts now attend the Queen’s Colleges 
for three sessions, and undergo two examinations in the 
Royal University of Ireland. 

Board of National Education.— In 1831 tho grants 
of public money for the education of tho poor were in- 
trusted to the cliarge. of the lord lientenant, to be expended 
on the instruction of tho children of every religious de- 
nomination, under the superintendence of commiBsioners 
appointed by the crown, and iiatncd tho Oommissionera of 
National Education. The principles on which tho com- 
missioners act are, that the schools shall be open alike to 
Christians of every denomination ; that no pupil shall be 
required to attend at any religions exercise, or to receive 
any religious instruction which his parents or guardians do 
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not approve, and that suiHciunt opportunity shall be afforded 
to the jmpils of each religious persuasion to receive separ- 
ately, at appointed times, such religious instruction us 
their parents or guardians think proper. This system of 
united education is one which does not exclude children of 
liny denomination, while it admits to a participation of 
its benefits those of every religious creed wlio may wish 
for instruction without intci'fering with any conscientious 
scruples. The duty of the commissioners consists, there- 
fore, in guarding against any Infraction of fheso funda- 
mental principles from any quarter ; in establishing regula- 
tions as to details, so as best to secure the general eflicicncy 
of the system ; and in granting or refusing assistance to 
every applicant for erecting and inaiiitaining suitable 
buildings for schools, and for furnishing them with books 
and other requisites. 

In 1846 the commissioners were incorporated under 
tho name of the Ooinmissioners of National Education 
in Ireland, with power to hold lauds to the yearly value 
of J£40,000, to receive gifts and bequests to that amount, 
to purchase goods and chattels, to erect and mainlain 
schools where and as many us they sliall think proper, 
to grant leases for three lives or thirty-one years, to sue 
and to be sued by their corporate name in all courts, 
and to have a common seal, a power being vested in the 
lord lieutenant to fill up vacancies, to appoint addilioiiul 
members provided the total number docs not exceed twenty, 
and to removG members at his pleasure. The commis- 
sioners being enabled, under this eburter, to accept con- 
veyances of property in their corporate capacity, have 
resolved, in case of making a grant for building a national 
school-house, to take upon themselves the trust for the 
public and the charge of repairs ; leaving the local mana- 
gers, who in general arc not the trustees, the rights they 
now possess us to the appointment and removal of teachers, 
and the general regulation of the school. In 1886 there 
wore 8060 schools, willi 1,100,000 pupils on the register, 
870,000 of whom wxto Roman Catliolics. The parlia- 
mentary grant amounts to X760,000 per aunuiii. 

Intermediate Education, — In 1878 a sum of Xi, 000,000, 
part of the Iri.*>li Church surplus, m'hh set apart for tlie 
jiromotion of tho intermediate secular education of boys 
and girls in Ireland. The administration of this fund is 
intrusted to a board of eommi.ssioncr.s, w ho apply its revenue 
by (1) caiTyiiig on a system of public examinations ; (2) 
awarding prizes, cxliibitions, and certificates to students ; 
and (8) by paying results fees to tbe managers of schools 
fulfUling certain prescribed conditions as regards their 
students and schools. 

Judicial Divisions and Criminal and Pauper Statistics, 
— Tlie judicial eslablislnnent of Ireland is now fixed by thcj 
Supremo Court of Judicature (Ireland) Act, 40 & 41 Viet, 
c. 67, passed 1877, which constituted and amalgamated 
the High Court of Chancery, the Court of Queen’s Bench, 
the Court of Common Picas, the Court of Exchequer, the 
Courts of Probate and of Malriniouial Causes and Matters, 
and tho Landed Estates Court, into one Supreme Court of 
Judicature, under the name of Her Majesty’s High Court 
of Justice in Ireland, which should exercise original juris- 
diction, with appellate jurisdiction from inferior courts, 
and constituted another division under the name of Her 
Majesty’s Court of Appeal in Ireland, which exercises such 
appellate jurisdictiou as may be incident to the determin- 
ation of any appeal. 

There is a chairman of quarter sessions for each county, 
tho county of Cork having two. Tho superior courts are 
held in Dublin ; their terms of sitting are Hilary, Easter, 
Trinity, and Michaelmas. Two of the judges hold assizes 
for criminal and civil pleas in each county, in spring and 
anmmer every year, for which purpose the country is divided 
into six circuits. Two of the judges also hold a general 
4 ;aol dcliveiy for Dublin every six weeks. 


The decrease In tlio number of criminals in Ireland dur- 
ing tho last fifteen years has been very groat, and in regiurd 
to heinous criirio Ireland compares favourably with ^igland, 
the number of oflcnccs being ono-tliird less in proportion 
to the })opu1ution ; slio also compares favourably with Eng- 
land ill tlic number of cases of tlicft and of brutal ofloiices 
against women and children, but very unfavourably in cases 
of malicious destruction! of property, common assaults, and 
drill ikon ness. Of ordinary criminals about CO per cent, 
are habitual, and this notwitlistanding Sir Walter Croftoii’s 
excellent system of prison discipline, which prepares men 
for liberty and an honest life by a gi'adunl emancipation 
earned by their own good conduct. 

In the matter of pauperism, also, the improvement of 
the country is very clearly proved by tho returns. At the 
time of taking the census in 18.51 there were no less than 
2.50,611 paupers in the Irish workhouses, and 47,010 
persons in hospital, of whom 4545 were not workhouse 
iiiinates; in 1881 the numbers in workhouses, healthy 
and sick, were but 55,804. The number of out-door 
paupers at the same time was 68,C88, making a total of 
100,065. 

The constabulary of Ireland is very oflicient. The force 
consists altogether of about 18,000 men. witli 400 liorses. 
The Irish police .arc all armed, and are in reality semi-soldiers. 
Ill foci, by borne it is held that the niiliUtry eltMtieni in the 
composition of the force is so strong as tosomcwdiat detract 
from its usefulness for ordinary police purposes. 

uintiquities, — Highly interesting remains of .anlitpiity 
.abound on tbe surface, as cromlechs, cairns, and pillar - 
stones, while the i)ent-bogs have yielded bronze swords, 
speai-hcads of the same mixed metal, rings composed of 
it or of gold, tlie weapons, money, and ornaments of tlio 
old Celts. It is a remarkable fact that a greater number 
and variety of antique golden articles of remote age have 
been found in Ireland than in any other part of Nurtlicrn 
Europe; and tho majority of the gold antiquities illns- 
ti-ativc of British history now preserved in tho Britisli 
Museum are Irish. Tho cromlechs, though varying in 
form and size, consist generally of three upright stones, 
which support a horizontal slab, and form a kind of rude 
chamber devoted to a sepulchral puiqiose ; that of New Grange 
is entered by a passage so low that tlic person entering inust 
draw liimself in by his liands, pushing with his foot ; inside 
the tallest man may stand upright, 'J’hc cairns arc piles 
of stones, forming artificial high places, on the fiat tops of 
which fires were lighted on tho festival of the sun-god and 
other special occasions, while all domestic fires were put 
out, and only rekindled from the sacred flame. Pillur- 
stoiies, both standing singly apd in company, or arranged 
in circles, are believed to have been associated with forms 
of pagan worship ; and hence the plirase of “ going to tho 
stone” was in common use in after-times for going to 
church or chapel. But by far the most remarkable monu- 
ments arc tbe round towers. These ai'o tall and slender 
circular buildings,’ terminating, when perfect, in a conical 
roof, with four small windows near tJie top, generally look- 
ing to the cardinal points. There are 118 of these singu- 
lar structures in different ports of the island, but of several 
only the foundations I’emaiu. Eighteen ore entire, or 
nearly so, and retain the conical summit. They are 
invariably found near tho remains of churches, vaiyring 
in height from 80 to 120 feet. Their object, after having 
given rise to ciidless speculation, still remains an un- 
solved problem. Ruins of churches of very early date are 
numerous, small, low, stone-roofed, and of great strength, 
with the peculiarity of the crypts being placed above, in- 
stead of under them; and fine remains of abbeys and 
monasteries are extant* Small castles, some perfect, others 
in various stages of decay, are profusely distributed. They 
are usually high square buildings, with towers at each corner, 
raised to restrain tho wild Irish in tho times of King John 
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and thoBo of Elizabetb. Some palatial stronf:holds of earlier j 
date arc in good proservation, and still inhabited.' t 

Hisp'OitY. — Surely few peoples could, up to the present 
time, Bftow a more unhappy history than the Irish. Any 
fair-minded “ Saxon” going over the long list of misfortunes 
and injuries must feel shame for what his ancestors have 
done in the land, and will cease to wonder at Irishmen in | 
their rage flinging fair dealing to the winds and girding up 
their loins in an impotent attempt at revenge. That they 
should punish people who never harmed them and only wish 
them well is certainly to be dc]>lored. Happily the elements 
of union now exist, the deep-rooted antipathy showm in 
savage hate on the one side, and in open or half-concealed 
contempt on the other, is sAviftly becoming a thing of the 
post : and Trchind has a great and a hap])y future at hist 
possible to her. At the siune time, in order to bear with the 
occasionally trying behaviour of Irish politicians, an acquaint- 
ance with the past of Ireland is necessary. Unhappily, 
tlie average Kiiglishman but too often neglects it. Even 
before the advent of man Ireland’s misfortunes may he 
said to begin. The main part of the country is a stupen- 
dous ma.ss of carboniferous limestone, and there seems 
every reason to believe that tliis ^Y:ls overlaid in natural 
sequence by coal-measures. Certainly, if this w'ero so, 
here was the most magnificent eonliield in the world ; and 
further, thcTe was plenty of iron ore distributed about it. 
The same elements of coal associated with iron have made 
England’s fortune, but alas for poor Ireland, tlie inelaneholy 
0 (!eaii swept away these deposits, or ])erhaps, and indeed 
more probably, aerial denudation performed lljat cruel 
task. The imineu.se stores of iron remain yet, but the coal is 
found only in a few isolated patches wliich have e.scaped 
destruction. Little attempt, we might almost say no at- 
tempt, lies be(‘n nnnle to realize these riches of the land. 

'I’hc earliest history of Ireland is a mass of myth and 
legend, from which it is extremely diliieult to get any 
historical fact.s ; nor is it possible to present so multifarious 
n collection in a connected form, although, us in the Greek 
mythology, tlu*rc is a certain consistency preserved. Ancient 
Ireland w’as split up into tribes, each with its hereditary 
hards, and doubtless the Icgend.M of past glories lost 
nothing in such hands us the years rolled on. Then came 
Christianity W’ith its patient monkhsli chroniclers, and the 
ancient traditions were collected and written down, and by 
about the year 1000 all the ga]is had been tilled up, and the 
chroniclers had contrived to tit in the liist(»ry of the Irish 
tribes witli the liistory of the rest of the world. Such a 
work, as far as Munster was concerned, was the famous 
lost “ Psalter of Cashel,” compiled about tlie year 000 by 
Cunnac MacCuileunan, king of Munster and archbishop of 
Cashel. Keating in his history (seventeenth century) usi'd 
copies of this work whicli have since perished. The wonl 
psalter here moans collection of lays, not necessarily of 
sacred lays or psalms. It stands for the Irish word 
naltain. Other ancient Celtic MSS., forlmiatcly preserved, 
and still available ns sources of history (such as it is) nro 
tlie “ Seunghus Mor,” the great repository of the Rrehoii 
Laws; the “ Book of Armagh” (807 A,i>-), containing the 
Confession of St. Patrick, &c. ; the “ Leour na Hecry ” 
(Leabhar na h-uuidhre), a composition of the lifth centuiy, 
preserved to us in a MS. of the eleventh century, and 
containing fragments of the Iliad of Ireland.” This is 
the “ Tawin-bo-(iuilgny” (Tain bo’ cunilgiie.) or Qncst of the 
Bull, probably of the most nneient bardic era, describing 
an armed expedition by the Queen of Connaught against 
Louth in quest of a certain duu red hull, which was 
crowned with triumph after great diflicultics. Books of 
Leinster, of Ulster, of Orginl, &c., and Annals, as those of 
Teernuh (died in 1088), of Qiraldus Camhrensis, of the 
Four Masters (the Franciscan friars’ work), of Innisfallen, 
of Boyle, &c., bring us down to fairly historic times. In 
fact there is a great deal of very ancient material for the 


history of Ireland, but it is of a kind needing the greatest 
patience and care to make good u.se of. 

Ethnology agrees with early scattered notices in the 
ancient records that the aboriginal inhabitants of Ireland 
were of that mystcrion.s race which still survives in Biscay, 
Liguria, and parts of Spain, the Liguros of Italy, the 
Aquitani of France, and the Iberi of Spain, a non-Aryan 
folk which was spoken of in the articles Fkanck and 
Gaut^ ; a small, thin, dark-eyed, dark-haired people, in 
whom some observers think to trace Turanian dements. 
These were conquered by successive invasions of Celts, 
large-limbed, red-haired, blue-c>fd, powerful warriors. 
(1) Wo are told of a Queen Casir (Ceasair), a nieco of 
Noah, heading such an invasion, but wc may safely H<*t 
that to the credit of the bardic imagination. (2) Then wo 
have a descendant of Ja))heth, Partholon, with a Greek 
conquest lasting in all 300 ycais. The invaders died oft* 
ill a plague, and their plngui^-grave or tamlecht is the 
Tallaght near Dublin. This undoubtedly records a Celtic 
invasion of bronze-armed waniors from the East. (Every- 
thing from the JCast is set down vaguely as “ Greek” in these 
early legends.) IVIany authorities regard them as the Piets. 
(3) The next cycle given ns by the ancient records is that 
of a sea-folk who arriviHl uiulcr Nemed (^Xeitniodfi)^ also 
said to bo descended from Jnpludh, and we are told that 
these pcoj>le conquered and settled along tins coast. Later 
sea-warriors, called Fomorians (^Fomoraig\ arrived from 
Africa, whieli of course merely means from the south, and 
gained dominion over the Nemidians. (4) The mist seems 
to clear u little when we come to the Fir-Bolgs, who came 
from “ Greece,” that is, from the east, in several parties, much 
us the English eamc to Britain later on. The Fir-Oalcons, 
the Fir-Donnands, the Fir-Bolgs, &c., conquered their new 
lauds separately, tin* latter giving the name to the whole 
invasion. These tribes were British Celts, (b) Hardly 
had the Fir-Bolgs begun to settle down in tlnsir new homo 
when the Tuadha-dc-Danann burst upon the land from 
Scandinavia, fought the gr(‘at Fir-Bulg prince, Mac Eire, 
conquered him, and extenniiiatod his people. This last 
statement is absurd, because in St. Patrick’s time we know 
very' wdl that the Fir-Bolgs still formed the bulk of tlio 
])Opii]atlon. The 'J'uatha also conquered the coast settlers, 
the Fomorians. (0) Finally, there was the Spanish or 
Iberiun invasion, which touches the borders of history, tho 
date, 14iM) it.c., whieli is given to it being doubtless of 
exaggerated antiquity. This w'lis tlie conquest by the 
Clan Milly, so called from their founder Miliodh or Milesins, 
who nian'ied Scota, daughter of Pharaoh, king of Egypt. 
Hence the Irish are called Milesians very frequently. Those 
invaders who came from the direction of Spain were also 
Celtic, and their name of Scots gave Ireland its first his- 
toric name of Scotia, (Tlie native name Eire means 
west ” or “ uttermost ” (ullima')j and its genitive Eirean 
gives the land its second name of Erin^ musical and 
beloved of poets. Of the classic writers Aristotle, fourth 
century ii.c., calls it Jerne^ because of a tribe of hrui 
who held a largo part of the middle and south-west 
of the island. Julius Ca*sar, first century n,r., calls it 
Hibernia; Juvenal, Juvernia.) These Scot chieftains par- 
titioned Ireland into five parts, tho well-known Ulster, 
I^iuster, Munster, and Oliiegmacht or Connaught; Munster 
making two of the parts. It is quite unnecessaiy here to 
enumerate the endless scries of quarrels arising naturally 
from such a state of tho country as has been depicted. 
Early in the Christian ora the various races of Ireland 
coinhincd to overthrow the duininnut Scots or Milesians, 
hnl the issue of tlic fierce struggle was the rise of the 
central Milesian kingdom of Meath, which TuaHml or 
Toole made out of parts of all tho four kingdoms so as to 
form the independent domain of the overking. For further 
support of the supreme authority he instituted a standing 
army or militia, the Fiannu Eireann, or, as they are shortly 
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called, tli(; Fenians. The King of Ireland (the Ard-Rig) 
had his capital at Teawair (Tara), where a triennial as- 
sembly of druids, kings, :ind cliiefs met to settle the laws 
of all Ireland, and the national archives were drawn up ns 
the “ Psalter of Teawair.” The site of Tara’s Halls lies 
iibuut 5 miles from Rcctivc, Meath ; the coneentric earthen 
ramparts which defended the royal dwellings can yet he 
traced. The diameter of one of these rings (the Fortress 
of the Kings) is 808 feet. The buildings being of wood 
liuve in all probability left not a single trace. 

In the wiiirl of this dim confused time, the elucidation 
of which belongs to antiquarian works rather than to these 
columns, we note a few names which are familiar in song 
and legend. Such are Feidhlim (Phelim) the lawgiver, 
about 161 A.i)., and his son Conn Ccud Cathac (Conn of 
the Hundred Fights), who divided all Ireland w’ith tl»c King 
of Leinster into Conn’s half (Leath-'chuinu) and Mogha’s 
half (Leath-Mliogha). A grandson of Conn, Cairbro Riada, 
led one of the early colonies of Scuts over to Caledonia 
(Scotland) about 200 a.u. and founded a Scottish kingdom 
in what is now Argylesliire. It innst not he forgotten 
that Scot is a name confined to Seulla or Ireland at this 
time. Another grandson of Conn was even a greater man. 
This was the famous Coriiiac, who from 227 to 260 laboured 
first as a most successful monarch, then having become 
blind, and also turned from Druidism to Christianity and 
abdicated the throne, as a lawgiver and missionary. His 
“ Laws ” and the “ Instructions for a King ” were road for 
ecnluries at the enthronement of Irish princes. Jii this 
period Fiona MacCiimaill (Fingal) and his son Oisin 
(Ossian) were the two most distinguished vrarriors and 
poets of the “ Fenians.” These are the heroes of the 
ancient Ossianic poems upon which Marplierson founded 
the so-called epics which Dr. Johnson so justly exposed in 
their falsity. Unhappily Macplierson, in his eagerness to 
help a had case, destroyc'd or refused to produce the valu- 
able materials on which he had so unwarrantably worked. 
From 350 to 400 the Irish kings made rapid raids upon 
Britain, Gaul, &c. The founder of the Niall or O’Neil 
family was slain at Boulogne, his successor at the ft»ot of 
the Alps, and so forth. As wc have now to pass to Chris- 
tian Ireland a brief review of the life in pngaii Ireland may 
bo desirable. 

As to religion the Druids held chief sway. Irish Druid- 
ism is alleged by the bards to be the original form, and the 
famous British Druid c<jlh'ge of Mona (Anglesey) to have 
been planted by Irish priests. The yew, not the oak, vrus 
the sacred tree in Ireland under the Druids, and the rowan, 
the sloe, and the liawtliorn were each venerated in certain 
magic rites. The Irish Druids oilcred no human sac^ritices ; 
their medical knowledge, their maiiiteriaiiee of the sacred 
everlasting fire, w'hcnco each man’s liearth was kindled, their 
literary power, and their claims to prophecy and magic 
lent to them sufficient awe. Their writing, in the so-called 
Ogham characters, is still preserved on stones with tolerable 
frequency in Cork and Kcny. It is wholly in straight 
lines, arranged in rows on each side of a vortical stem line, 
and its use extended into Christian times on sepulchral 
memorials. 1 n his “ Philological Lectures ” (London, 1877) 
Professor Rhjs lias the merit of being the first to decipher 
this Ogham writing by means of bilingual inscriptions in 
Wales. Ogham stones arc found not only in Ireland, but 
also in Scotland and Wales, Devon, and Cornwall ; and its 
alphabet is closely connected with that of the Germans 
before they adopted the Runic cliaracters. The consonants 
are represented by groups of straight or oblique lines cross- 
ing or resting on the base line, usually the edge of the 
pillar, the vowels by cuts or notches. The so-called Celtic 
cliaracters in which old Irish MSS. are written are in no 
wise Celtic. They are due to the early Christian monks, 
and are simply the Roman letters of the fifth century, with 
a few dots added over the letters where the sounds are 


aspirated, &c. In war, though metal arms were known, the old 
stone weapons long continued. These were simple missiles, 
thrown from tlie hand or from a sling, and fashioned stones 
in the form of spears, axes, maces. An iron hanoie with 
several iron balls hung to it by chains was long a favourite 
weapon. The shields vrere more often of wood than of iron, 
covered with hides and with iron rims and bosses; armour 
Avas uncuminuii, but the heroes arc described often as 
wearing what might be described as leathern armour, with 
seven thickiiosses of liides, as they drove to battle in their 
scythed chariots. In point of cninbersomeness this seven- 
fold leathern armour must have almost eipialled the plato 
aimour of centuries later, one would think. When the 
lieroes fell they were burnt on a great funeral pile, or were 
solemnly buried unhurnt, amid the long-continued wail 
and eulogy of the bards ; and their remains were placed in 
great barrows or mounds, as at Drogheda, or under vast 
heaps of stones called cairns, or under huge boulders, the 
flattest of w'liich formed a roof to the rest; this last is tin; 
tomb-Hko cromlech. As the dirge has sui^'ived in the 
“ wake,” so the annual games at the cromlech of a licn> 
remain in the “fairs” with their rough sports. 

The Coiirersioft of Ireland. — Pope Celestinc I. sent Pnl- 
ladius as bishop to Scotia or Ireland in 43 1 a.t>., hut the 
“ Irish believing in Christ ” to whom his brief sent him drove 
him away. He found a resting-place in Caledonia and died 
there. PatrieiuK, St. Patrick, was a man of truer missionary 
temper. He lauded near Bray in 432, whetlier sent by the 
])Ope, and even whether he arrived in Ireland beh)re or after 
I’alludius, are matters of controversy. He was a Gaul of 
Britaiiiiy, according to th(‘ usual tradition, and had been cap- 
tured by King Niall (O’Neil ) aiul taken to Ireland as a blave. 
He studied at Tours and at Auxerre under St. Germain. 
He built a little church on the shores of Strangford Lough, 
and succeeded eventually in getting a hearing before King 
Layary, son of Niall. Lay ary he could not convert, hut 
two of the princesses became his disciples and protectors. 
The tradition says that 305 clmrehes and monasteries were 
founded by him ; one at least, Armagh (455), is tolerably 
certain. His burial-place (406) is commemorated in the 
name of Downpatrick. Ireland (Scotia) now became 
Christian with all the ardour inherent in the glowing Cel- 
tic nature. Great schools arose, one w'ith .'U)()U monks, 
and Seutia was the home of the highest learning and the 
purest faith in Europe from 600 to 800 a.i>. The Irish 
missionary St, Coluinba (Golurnbkille, “ dove of tlic church ”) 
founded the far-famed Iona monastery in 608, “the morn- 
ing star of Scotland’s faitlu” Tara was now deserted on 
account of a murder, and the seat of royalty varied. At 
a meeting in Derry in 575 the indiq^endence of Dalriades 
(Irish Scotland) from Scotia (Ireland) was agreed to in 
the presence of Columbkille. Colnrnbanus converted whole 
tracts of the continent of hhirope about COO ; his pupil 
St. Gall lives yet in the name of a canton of Switzerland. 
The court of Charles the Great later on was full of the 
learned Irishmen, whoso fame was everywhere. One of 
the greatest of tho schnolmen was specially called “ John 
the Scot (or Irishman), bom in Erin,” Johannes Scotus 
Erigeua (died 874). [SeeEuiGKNA.] The illuminations 
of these early Irish monks arc very fine and characteristic. 

The Danes, — In 796 occurs the first recorded appear- 
ance of the Norse pirates off tlie Irish coasts. Thurkill 
conquered much of the mainland and made Armagh tho 
Danish capital in 832. Tho Irish fought all five kingdoms 
one against the other, the Danes fought with the Irish and 
also with one aiiotlier. The island reeked with blood. 
Yet tho Danes steadily grew in power. 

Ulatb, Laighean,Muina, became Ulster, I^inster, Munster, 
from the Danish stadr^ a place. Connaught preserved its 
pure Erse name (Olnegmacht). Wo got Wex-ford^ Carling- 
Jbrrf, and other “ fords,” also showing us where the great 
Danish strength lay. The hateful nose-money supported 
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them as the equally Imteful danegcltl did in Enf^land : the 
tax deriving its name from the fact that those who did not 
pay ha(i^ their noses cut off. The Danes united now with 
one king now w'ith another as their interest solved. Tims 
they helped the O’Neils to the sovereignty of Ulster, and 
Ilishop Curmac MaeCuilcanan to the tlirone of Munster in 
f>01. I'his is the Oormae who wrote the Psalter of Cashel. 
Amlaf w'as the Danish king of Dublin at this time, and was 
one of the five kings defeated hy the English Athelstan at 
P>runanhurh in Lineolnshirc in 937. 

A great figure of this Danish period is Brian Boru (or 
Boroiinhn, “of the Tribute”), who from being only King of 
Thoinond (South Munster) added Desmond (North Mun- 
ster) to it, and soon attempted the overlordship of Ireland. 
Malhca (or Malaehy), king t>f Ireland, was forced to heeome 
the mere King of Meath in 1002, and Munster, with Brian 
at its head, now became the leading state. The Danes 
were made tributary, palaces were built, roads and bridges 
<’onstructed out of the enemy’s contributions, a mode of 
payment dear to the Celtic heart. As Moore has sung, a 
maiden covered witJi jewels could pass from one end of the 
land to the other unrobbed and unliarmcd in the twelve 
golden years of brave Brian Born. In 1014 Wales, Corn- 
wall, the Orkneys, and Scandinavia joined the subject 
Irish kings against Brmn, and he had to meet 21,000 men, 
an enormous foree in those days. Though Jiis years were 
eighty-eight he llinelied not from the contest, and indeed 
raised an army not far inferior. At Clontarf, in Dublin Bay, 
lie utterly routed his foes, but while he knelt to ofier thanks 
for the victory vouchsafed a Danish noble Hlabbe<l him in 
the back, lie was interred with splendid rites in Armagh 
Cathedral (1014), and his old rival Malsca resumed the 
throne* till his death in 1022. The Danes now’ occupied 
the east coast, W'lth Dublin for a centre, thinly ehtablislied; 
their kinsiiieii at this time w'crc luling all England with a 
strong hand under Canute. Later we find Harold and 
J.eofwine, sons of Earl Godwiiie, taking refuge hi Munster, 
and giving their sister in marriage to the Irish king 
Donoghne. Herew’ard the Wake, the stout English champion 
who so long resisted William the Conqueror, he too had 
once to fly to Ireland. Thus the two countries began to 
tlraw together, Nornian and English settlers appearing in 
Ireland here and lliere. Tins did not hinder a terrible 
civil war raging for thirty years hetweeu the Ulster Ui 
Neill (O’Neils) and the Munster O'Biiaiii (O’Briens), de- 
scendants of Brian Boru, for the overlordship of Ireland. 
When they were thorouglily worn out the natural result 
followed; during the peace of exhaustion both were alike 
attacked by the King of Connaught, Toirdcalvae mon o 
Coneovair or Turlough O’Connor, styled the Great, who 
swiftly gained pre-eminence in Ireland, and in llhl over- 
threw the last resistance in Munster. He died in llofi. 
After the short reign of an O’Neil, Ruaithri O’Coneovair 
(Knrie or Rory O’Connor) came to the throne of his father 
in llfifi. Having now reached the period of the Nornian 
invasion, it will he well to note a few distinctive points of 
the native Irish civiliicatioii before it changed by contact 
■with the intruders. 

The SepU , — The unit of ancient Ireland was not the 
family, but the iSept^ a body of families and their 8er\’iuits. 
All connected by blood relationship, and forming part of a 
Clan (literally descendants, i.e. of a common ancestor) com- 
prising several septs. The freemen of the clan held land 
in common by the customs of Tanisfry and GavelhintL 
Tanistry remained in force till comparatively recent times. 
And its effects .govern Ireland yet; gavelkind still exists 
here and there, not only in parts of Ireland, but locally in 
England also. The tnnist or chief of the clan was not 
necf'ssarily the last chief’s son, though it often happeued in 
practice that he w'as so ; in theory the tribe elected its liest 
•man. He was nominal owner of the land for the tribe, 
^ort of it was held in perpetual tenancy by the free tenants, 


and the chief of course among them ; at a man’s death tne 
custom of gavelkind divided all his land among liis sons 
equally. Another jiart of the land belonged to the chief as 
taiiist, and its income was devoted to his support iii his 
office. Filially, the remainder was annually shared among 
the whole of the freemen of the tribe. TJiosc who became 
yearly tenants acquired certain riglits, and in time could 
become free tenants; and the labourers, slaves bound to tho 
soil in a sort of serfage, had Uieir rights too, and conld 
claim Busteiiancc and shelter. All tliis is cle.ar in the 
Brehoii laws, preserved in tho ancient Seanghus klor 
(Great Iaw'); and it thus becomes manifest Ihiit Roman 
law, elsewhere the basis of society, liad in Ireland never 
gained a footing. Until Henry II. invaded Ireland these 
laws of tanistry and gavelkind were universal. Any man 
can see at once that the legitimate outcome of this, as 
lime went on, would have been an industrious and thriving 
race of peasant projirietors. Instead of this, by centuries 
of attempts to thrust upon tho Irish Roman IcgiBlation, 
and views of ownership which are alien to them, and which 
they have never as a race been able to understand, tho 
melancholy result of a nation of wretched cotters paying 
everything they earned beyond the scantiest suhsistenco 
to tlic agents of alien landlords was until recently seen. 
Tanistry was practically in force until the conquest of 
Cromwell. The Irish Land Act of 1881, as described in 
the paragraph on AyTicultvrc in the present article, was an 
atti'injjt tu reconcile the two diverse ftirms of landholding. 

Those septs in wilder districts who w'erc more than 
usually harassed lived in erannogs or island-dwellings, 
built on piles in shallow’ hikes, bearing log-houses thatehed 
with straw for the cliiefs and round wattled huts for tho 
common fi»lk. The chest served as cupboard, seat, table 
and couch for each man. Leather bottles held nlo and 
mead. The men’s weapons hung on the wall, the women’s 
spinning-wheel and hand-mill or quern stood in the corner. 
Oatmeal was the staple food, besides meat; and iiutmeal, 
made from giound acorns and filberts, was also used. 
Milk, butter, and cheese were plentiful, and indeed the cow 
was the standard unit of riches. This priiniti^’e life would 
liardly have led out* to expect the artistic, and beautiful 
work ill stone and metal and in illuminating that the early 
Iribh produced. Nearly all the. fine gold work of the 
earliest times in the Ihiited Kingdom, as possessed by our 
museums, is Irish. 3'ho turc»^ collars or anklets, of gold, 
diuflems, and brooches are of real beauty. Enamelling is 
found ill some cases. The illuminating is clscwdicre spoken 
of, and the colours of the “ Book of Kells” (in Trinity College, 
Dublin), which some attribute to St. Coluraba and to the 
early date of (100, though this is disputed, are as bright 
to-day as when they wevii laid. The Irish harp (erwii), 
the violin the drums (tiompun^ compare the Italian 

timpane)^ the pipes {piopaif bagpipes), the horn (corn). 
and the small trumpet (/j<f»r, the “tuck” of Shakspeai-e 
probably), formed the musical instruments of tlie Irisli. 
This is a remarkable variety, showing a high state of 
musical attainment, fully up to the level of that attained 
in the decorative arts. They were good at churcli bells 
also ; ami used the croCetl, a closed form of hell with a loose 
ball within it, as a jingle to accompany other music. 

77(ie Angevin ConqvcHt of Ireland, — Diarmuid, king of 
Leinster, nhdueted Derrevorgail, wife of O’Ruairc, a Con- 
naught chief, and the latter appealed to the overking, 
Turlough O'Connor (1153). Diarmuid, forced to make 
restitution, plotted unsuccessfully for revenge, until ho had 
to fly the country in 1139 to seek the aid of the English 
king, Henry II. of Anjon, who had obtained at his acces- 
sion in 1154 from Pope Adrian TV. (tlie only Englishman 
who ever became pope) the titular sovereignty of Ireland. 
The popes claimed in some extraordinary way to have the 
right of feudal suzerainty over all islands. Henry promised 
to eiilnrge the bounds of the church, &c. One is tempted 
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to say that it was rather to enlarge the bounds of his king- 
dom that he was anxious ; but in justice to him it must bo 
said tliat Ireland had sunk back almost to heathendom, 
and that the constant Irish practice of kidnapping Eng- 
lishmen and selling them into slavery in Ireland constituted 
a real danger. Nevertheless the opposition of the English 
baronage, eager for peace in their own laud after the law- 
lessness of Stephen’s time, was so great tiint Henry had to 
reluctantly forego his Irish schemes. Fourteen years after 
came Diarrnuid seeking him when he was in his foreign 
realm of Aquitaine, and Henry at once granted him letters 
patent. Under these Fitz- Gilbert, called Stronghow, who 
soon after succeeded to the earldom of Pembroke, and some 
other adventurous Norman knights agreed to help the 
exile. A ])and sailed across in IIGD, but King Ruaitliri 
privately agreed with Uie traitor to admit him again to the 
sovereignly of I^iuster on condition that no more Norman 
knights were invited from England. Uut Diarrnuid now 
aimed higher, and Stronghow also finding the advance 
guard successful was eager for conquest. He lauded near 
Waterford in 1170, married Diarrnuid s daughter Acivc or 
Eva, and was promised the crown of Leinster at the death 
of his father-in-law. This of course was in flagrant viola- 
tion of taiiistry. Acive had no more right to tlie crown 
nor to the lands of Diarrnuid, than any other person. It 
is probable that Stronghow would not understand the tribal 
system; at any rate he overthrew it. Stronghow pro- 
claimed himself King of Leinster therefore, and fought 
his way to actual possession of ilio crown, on DiarnmUrs 
death ill 1171. Henry II., justly alarmed, ordered all 
loyal Englishmen to return to England. Stronghow first 
defeated a gi'eat attack of combined Irish and Danes upon 
his capital, Dublin, and then hastened with the astuteness 
of a statesman to lay all his coiiqui'sts at his master’s fi^et. 
Henry sailed at once from Milford, received the subinishion 
of the greater part of Ireland, which he mistook as a feudal 
homage, divided it into ten governments under Anglo- 
Norman knights, but really gave Ruaitliri, the Irish king, 
jurisdiction over tlie wdiolc land except the English pale. 
This select territory, whose cnjiital was Dublin, created by 
Henry an appanage of the city of Bristol (then the leading 
English port), comprised Dublin, Meath, Wexford, Water- 
ford, and Dungarvun. All over Ireland a royal lax of an 
hide for every ten oxen killed was levied, a practical proof 
of the suzerainty of England. But w'hat to Heniyr w'as an 
acknowledgment of feudal right of ovcrlordshlp was to 
the Irish mere temporary submission to the strong hand. 
The Norman knights quarrelled with one another, so that 
in 1185 Henry sent them an overlord in the ])ersoii of 
Prince John, then nineteen, whom he created Lord of Ire- 
land. Ranulf de Glanvile and Giraldiis Cambreiisis, the 
famous historical authorities, accompanied him. John let 
his officials do the work, and amused his savagt'. nature 
by such rough horse-play as pulling the wild beards and 
mocking the dress and gestures of the rude chiefs who 
came to do homage. He succeeded in this way in thoroughly 
alienating those Irish who were endeavouring to l(.‘am the 
ways of their strange English conquerors, and understand 
the strange views they held of their rights over the land, 
and in similar ways he roused an equal hatred among the 
Norman settlers. John cared not whether he despoiled his 
English nobles or his Irish subjects ; it is therefore no wonder 
that the English pale grew under his reign. As he left it, 
it consisted of Dublin, Kildare, Meath, Louth (tlnm called 
Oirgialla), Caherlow, Kilkenny, Wexford, Waterford, Cork, 
Kerry, limerick, and Tipperary. His castle at Limerick 
shows the great strength of the Norniau border fortress in 
perfection, and this was but one of a dozen along that inarch. 
When Henry 111. succeeded John, ho continued John's 
viceroy Morisco in office, and in 1217 we find a specimen 
of the way in wliich the Irish were treated. Remembering 
the glories of Iona and the Irish Christianity of GOO to 


800 A.D., it is certainly with no pleasant feelings that we 
read Henry’s stern order to prohibit any Irishman from 
being admitted to preferment in any church in tbejplnglish 
pale. In vain tho popes protested, annulled tlic decree 
(1224), &.C., the council supported the king in his tyranny. 
Even when Irish Poi'liaments began they also shared in 
wronging the Irish. Thus the statute of Kilkenny in tho 
Pai'liamcnt of 1367, and Acts of Parliament in 141G and 
later, expressly approve and renew Henry Ill.’s prohibition. 
Yet advantage was taken (J Irish customs when they 
suited the invadci-s. Tims tho Irish had a blood-fine ” 
like the wergild of tlie Old English. Norman adventurers 
who killed an Irishman therefore counted it no murder, 
and were held acquitted by a small payment into court. 
In so many ways did they by force or cunning crush the 
Irish that those dwelling along the borders of the pale 
offered Edward I. (son of Henry III.) 8000 marks to ad- 
mit them under the English law. That good and great 
king was ready to do this, but his English subjects saw 
their danger and protested so strongly that thougli ho 
granted the prayer of the Irish lie had to abandon tlio 
project of enforcing the rights he had granted. 

The Fitzgeralds, or Gerahlines as tliey were called, rose 
at this time to commanding power, and their feuds with 
tho rival family of the De Burghs caused never-ending 
bloodshed. The latter were paramount in Ulster and tho 
English fringe of Connaught, and in 1315 had to makca stand 
against a fresh enemy. This was Edward Bruee, brother 
of the Scottish king, who was invited to help the native 
Irish in a revolution against the Saxon. Bruce and O’Neil 
seized Dundalk and advanced to Coh'raine, where ho gained 
so decided 4i victory over De Burgh that he was crowned 
King of Ireland. Leaving a part of his army besieging 
Cai’rickfergus lie advanced on Meath, and defeated Butler 
the viceroy at Kells. Robert Bruce now landed in Ireland 
with 20,000 Scots and speedily reduced Carriekfergus, 
joined his brotluT, and'marched with him on Dublin. Here 
they were met with so linn a front that th(‘y had to retreat, 
and that amid such extremities of famine that tliey had to 
devour their horses. Robert Bruce saw nothing great was 
tu be accomplished and retired in 1317. His brother fell 
next year near Dundalk ; his head, preserved in salt, was 
sent to King Edward II., and the victor, Do Bcrmingham, 
was made Earl of Louth. The wretched country after tho 
diseoniliture of the Scots might hope for peace, especial ly 
as in spite of stringent prohibitory laws tlie English were 
intermuiTyiug with tho native Irish, adopting their dress 
and customs to some extent, and by long dwelling in tbo 
land bad come to feel some kinship with them, at tho 
expense, it must be admitted, of soraowhat of their own 
civilization. One could welcome even this temporary rough- 
ness for the sake of permanent union. But this was not 
at all the view of the English court. 

A sharp ordinance of Edward 111. (1342), alarmed at 
the growing Hibeniicism of tho English of tho pale, declared 
that all lords in Ireland who did not also hold land in 
England must be banished and give room to Englishmen 
holding laud in England. Thus once more did England 
deliberately ruin Ireland’s promising future. Tho new 
English who camo into Ireland under this law were detested 
by the old Englisli, such as tlie GenUdincs (Fitzgeralds), &c. 
These had become, as the proverb ran, Iliberuicis hibemior 
(more Irisli than tho native Irishmen). The chief of the 
old English were the earls of Ormond (Butler), of Desmond 
(Geraldine), and of Kildare (also a Geraldine). Their mutual 
animosity, as usual in this unhappy land, was none 
less fierce for tho manifest reason they had for uniting 
against their common foe. At last a stronger viceroy than 
usual, Sir Ralph Ufford, 1344, imprisoned both Ormond 
and Desmond, and obtained for a brief time some modicum 
of peace. Evidently the country must he taken finnly in 
hand if it were to be made into a law-abiding nation. 'Witb 
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this view Edward III. sent over iii 13fil his son Lionel, 
duke of Clarence (from whom the House of York was to 
descenf), ns viceroy for three years, and he returned twice 
snbseqncntly. He was very stern, but he was just ; and 
though the Irish feared him, they looked back on his 
administration as that of one who meant thoiii well. Their 
faithfulness to the descendants of Lionel is plienomenal. Yet 
it was Lionel who called the Parliament of Kilkenny (1H67), 
whicl) has been previously referred to. Alliance with the 
nativo Irish, or adoption of Irish ways or customs, was 
sternly forbidden by this Parliament, as far us English 
(either new or old) were concerned : default was to bo con- 
sidered high treason I Private war was forbidden. The 
Irish clergy, the Irish cattle, and the Irish bards are classed 
togetlior contemptuously as tilings not to be favoured or 
encouraged. Tlie petty taxation, on which tlm native Irish 
chieftains subsisted, the co/r/;<e, paid less in money than In 
fodder and stabling, it was inado felony to demand. In 
one word, tlio native Irish wore to be isolated. But there 
WHS no power to enforce these provisions, which therefore 
only served to exasperate the Irish and Hie Anglo-Irish. 
It was always Ireland's misfortune that slie was just strong 
(Miougli and uncivilized enough to hold the English at hay, 
and to refuse to amalgamate witli them. With a near 
successor of Lionel, William de Windsor, the title of Lord 
Lieutenant of Ireland first began in 1369. At this time the 
iMiglish government revenue from Ireland was £10,000, and 
the expenditure £11,000. On Clarence’s return Edward 
therefore summoned the Irish clergy and laity to attend 
for taxation at Westminster by their deputies, to which 
they unwillingly consented, 'i'hus did Irish l(‘gislators first 
appear in England. 

It was not long before the short-sighted policy of Ed- 
ward 111. showed its ill cflect. The new Englisli, that is, 
those lords of lands in England, in favour of whom the old 
English or English holders of purely Irish land had been 
dispossessed, had sho>vn,as was but natural, a leiulency to 
reside on their eomfortahle and safe English estates and 
form out ilieir Irish lands for what money they could 
get. The cultivation sank, and with it the revenue. 
Richard II. tried to cure this absenteeism, not from love 
of Ireland but care for the revenue; and as he failed ho 
sought to gain his end in another way, namely, by fining 
all absentee landlords of Irish lands two-thirds of their 
annual revenue unless they were absent by royal license, 
in which case they were mulcted in one-tliird only. The 
daughter of Lionel of Clarence and Elizabetli do Burgli 
(heiress of Ulster) married Edmund Mortimer, earl of 
March. Ho then became Earl of Ulster, and was lord 
lieutenant from 1380 till 1385. King Richard II. himself 
came over in 1394 with a considerable army, and brought 
order so far into the laud that seventy-five chiefs sub- 
mitted, and the four Irish kings came to Dublin to swear 
allegiance and receive knighthood. When ho left, in about 
a year, Roger Mortimer, carl of March (son of Edmund), 
remained as lord lieutenant. Mortimer perished in a border 
conflict with the wild Irish, who had revolted, led by Art 
MacMurcha, a typical chief of the time, who could pierce 
a steel cuirass with his long javelin riding headlong on hi.s 
barobacked horse. Richard landed at Waterford in 1399, 
deterinincdiiually to stamp out this revolt, which had become 
formidable. It seems the irony of fate that his one eaniest 
attempt towai'ds good government cost him his throne. In 
the endeavour to follow the wild Irish among tlieir bog and 
mountain fastnesses the army became entangled, and mean- 
while Richard learnt that his cousin, Henry of Bolingbroke, 
whom he had banished and outlawed, hod clialleiigod the 
English crown. Before he could get back to England 
Henry was jiroctically its king. Ireland was almost lost. 
King John’s twelve counties of the pale now shrank to four 
only, Dublin, Meath, Kildm*c, and Louth. The king’s 
revenue under Henry IV., the new monarch, did not suffice 


for payment of the royal officials ; and many of the Irish 
barons claimed to hold princely state and to bo altogether 
independent of the king. 

The anarchy in Ireland at the beginning of Henry IV.*» 
reign, the bloodshed, the pillage, the fire, were most ter- 
rible. The Irish as usual fought with each other and 
with the English ; the English, whom they drove to bay, 
yet managed, ns well as fighting the Irish, to fight with 
each other also ; the Seot.s, to give another touch of misciy, 
made an Inroad on the coasts of Ulster, and the men of 
Dublin charactcristieally found time, without disturbing 
their Irish quarrels, to make repi'isuls on Scotland. The 
O’Byrnes at this time were menacing Dublin ; a great vic- 
tory over them was commemorated by the grant of a gilt 
sword to bo borne ever afterwards befoio the Mayor of 
Dublin, since it was the then mayor who led the royalists^ 
Thomas, duke of Lancaster, bri*tlicr of Henry V., young as 
he was, tried to bring Ireland into order under Henry IV, 
and Henry V. ; but the great Talbot, aflerw'ards Earl of 
Shrewsbury, w'as the first to succeed in moderating the utter 
lawlessness whieh prevailed. His lord-lienteiiancy began 
in 1414. His ])]an was to conquer one sept or tribe, say 
the O’Moores of Leix, then to force them to march under 
liis flag against their native enemies, the MacMalious of 
Ulster, and so on. In this way in three months he had 
brought buck sonic semblance of order, and his strong liaiul 
maintained it as long as he remained in Ireland. Ormond, 
as lord lieute.nant, followed somcw‘hat later the same policy. 
Yet amidst these fluctuations the balance w’as against 
England. In 1430, under tho minority of Henry VI,, it 
w'us stated in rarliatnent that the English pale was prac- 
tically reduced to Dublin, In 1449 tho Duke of York, 
heir by strict law to the evow’n of England, heir also of th« 
earldom of Ulster by the death of Edmund, carl of March, 
was sent to Ireland as lord lieutenant, with the additional 
advantage of ridding England of his presence. The tiiemo- 
rics of Mortimer and Clarence were turned to account. 
Richard of York was virtual king of Ireland, not only con- 
ciliating tho English nobles, but winning the native Irish 
w'ith tact and courtesy. When his sou Ccorge of Clarence 
w'as burn at Dublin, the lord licnteiiant invited Desinoiid 
and Onnond to be sponsors at his ba])tisin, thus uniting 
them in gossipred^ a lelufionship perhaps mure binding 
than the ties of blood. Unhappily Cade’s rising in his 
favour culled the duke to England in 1450, and Ireland 
lost a good friend. Many Irish followed his standard ia 
the Wars of tin; Roses, and over 3000 of tho best of them 
fell wdtii Richard of the White Rose at Wakefield. 

On the accession of the house of York, Ifldwarii IV. 
appointed his Dublin-born brother Clarence lord lieutenant 
of Ireland; and later on Richard of Gloucester, another 
brother (Richard III.), was also viceroy. But the Wars of 
the Roses were as fiereely fought in Ireland as in England, 
the Desmonds being Yorkist, tho Ormonds Lancastrian. 
Consequently when Richard III., the lastYorkking, perished 
at Bo.swurth, and the Tudors brought the Laneastriana 
again into power, Ireland was the great scene of Yorkist 
plots. It W'as in Dublin that Lambert Simnel w'as crowned 
king with great ceremony, jirctendiiig to he Edward of 
Warwick, son of the dead Clarence, Whitsunday, 1487. 
Tho pretension was the moro absurd as the real Edward 
was a prisoner in tho Tower at the time. Henry VII., ia 
summoning stimc Irish lords to Greenwich later on for their 
homage, quietly let them bo 8er\*cd as a footman by this 
Siinncl, whom they had crowned, and whom, after his 
defeat, he had wisely refused to behead, and so to per- 
petuate tlie imposture. The second impostor, Perkin War- 
Deck, son of a iioatmau of Tournay in Flanders, who claimed 
to be Richard of York, the boyish son of Edward IV., slain 
ill tlio Tow'er under Richard HI., also met with warm 
support in Ireland on his landing in 1491. Three times 
did Warbeck return to Ireland after his failuris; but his 
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fourth lauding found tho Geraldines his foes, and lie fled 
to Cornwall. When he was hanged at Tyburn in 
his earliest Irish adhenmt, John Water, swung beside him 
on tlie gallows. Eventually the famous Sir Edward 
ToyiiingB was sent to quell this home of sedition in 1494. 
Summoning n Parliament at Drogheda, I'oyninga got the 
famous measure known as Poynings’ Act passed, by which 
all statutes previously made in England were rendered 
equally valid in Ireland; and m* Parliament could be called 
in Ireland without the king's license, nor any bill ho intro^ 
duced without the previous approval of its provisions by 
the Phiglish council. Other Acts preventing the possession 
of cannon or guns "without license, ordering the erection of 
an actual stockade or I^al(^ round tho four loyal counties, 
&C., were also agreed to. Poynings was replaced in 149G 
by tlic Earl of Kildare, who had won the royal favour by 
his conduct wlien arraigned for treason. “All Ireland 
cannot rule this man,'* said his enemies. “ Then shall he 
rule all Ireland,” retorted the king. He w'as a vigorous 
soldier, and w’hen once be had detinilely espousc'd the side 
of order, he was not content with half measures. The 
Burkes were now the leaders in Connaught, descendants 
of the ancient Do Burghs ; the O’Briens and O’Connors 
rallied to them ns Kildare approaclnid, with O’Donaill .and 
many Ulster lords in Ins train. At Knockdoe, Galway, 
oil 19th August, 1604, the wc.st was thoroughlj' vanquished 
for tho first time by the English party ; 9000 Cunnanght 
men hit the dust. Kildare follow'eii up tho victory, and 
under him and his son after him the country hegrin to 
breathe. 

With the accession of the handsome and beloved young 
Henry VIII., men believed that everything every wliere was 
to start on a fresh footing. Truly the activity of the reign 
ill social and politiciil changes was prodigious, probably 
superior to any other. Ireland also felt its efleets. A 
report was ordered by the king. 'J’Jiis ascertained that the 
land was held by thirty lords of English and sixty of Irish 
descent, and that only the pale was entirely subject to 
English law*. The pale consisted at this lime of the mari- 
tiino counties from Louth to Wexford, and but little else. 
Beyond its borders the Irish levied “ blackmail.” The 
Geraldines w'ere the real inonarclis of Ireland; the royal 
authority was almost nil. Among the viceroys whom 
Henry appointed to tame Ireland, as lie had tamed England, 
was Surrey, one of our earliest poets ; aii<l it was liere that 
lie met that Lady Geraldine upon wliom he has coiifeiTed 
a poetical immortality. She was one of tlie Kildare, not the 
Desmond, branch of Fitzgeralds. Under Surrey and men 
of similar stamp, and by repeated summonings of the Ger- 
aldines to London on charges of insubordination, treason. &c., 
and Anally, by the capture, after an urisnecessful outbreak, of 
six of the leading Geraldines at once (which caused also tlie 
old Earl of Kildare to die of grief in Ids prison in tlie Tower 
of London), and their beheading on Tow'cr Hill in 1637, 
the royal authority, tlirough the mingled powers of states- 
manship, of the fasciDation of genius and culture, and of mere 
brute force, began rapidly to extend. Henry battered dowm 
with his artillery the e^astles of those who resisted, while lie 
promised (and really gave) friendship and protection lo 
those who would have them. He could suppress the Irish 
as well as the English monasteries in 163G, and he could 
get an Irish as well as an English Parliament to throw off 
the papal allegiance and acknowledge the king as head of 
the church. (But this he only accomplished after dis- 
irdssing the clergy from the Parliament.) The time was 
indeed now ripe for the submission of Ireland, and the 
jiohles, not by misunderstanding, as in their submission to 
Henry IT. ages before, but wdth a full knowledge of their 
act, acknowledged Henry’s new title of King of Ireland, 
which he substituted for Lord of Ireland (J9omwM<»), 
borne by all tho kings f)f England since John. The 
•change was emphasized by the iirst National Irish Parlia- 


ment, that of 1641, when the Irish as well as the hmglish 
lords were summoned, and Burke (or De Burgh) was made 
Earl of Clanricardc, O'Brien Earl of Thomond, and O’Neil 
Earl of Tyrone. 

This w'isH policy of Henry w*as most niihappily not 
followed. It is really extraordinary how every chaneo 
the country has had up to our own times has seemed 
lo wither in the very blossoming. Henry VTll. was over 
and over again prc'-sed by the “ pale ” to crush native 
Ireland. Hu refused. Disorder ho did ernsh ; hut as to 
wader aims he nbanduned forci? for the longer hut more 
thorough method of winning over the chiefs om* by one to 
become English nobles, knowing well that with their blind 
Irish devotion their whole tiibes would foll<»w. The native 
chiefs found for the first time a king who desired to he 
their king rather tlian their conqueror. Chief after chief 
accepted Henry’s parchments, promised the moderate tribute 
claimed, foreswore private war and private taxation, took 
the Englisli title which was oflered, and slmiI one son lo 
England to he educated. In a few cases only was English 
dress insisted on, and even Irish law" w^‘ls allowed as a 
leinpiirary indulgence over a large part of the island. In 
most cases a handsome gift was presented lo the new “ lord ” 
— but the absolute ownership of tlie laml wdiieli Henry 
recognized, either not compreliending or not caring to 
recognize the Brel ion system of lanistry, was a gift, of 
gre.atrr importance. When the tribal conditions were 
Nought to he maintained tlm law* courts ste.adily refused to 
acknowledge any other than the strictl}’^ feudal leimre. 

At this time tho rigid exclusion of Irish clergy from tho 
churches of the pale, and its natural consequence, the exelii- 
sion of English nOigions influences from the native Irish, had 
suffered the latter to fall into almost a hcatlicn condition. So 
far as they w'ere religious at all and ILsteued to the few fi‘iar.s 
who w'cnt among tliem they received the Roman Catholic 
faith. But when these venerated friars and tlie wiih'ly 
scaltered native priests wti'c thrown into prison, and wlieii 
the staff of St. Patrick was publicly burnt, while tluw were 
forced to listen to the preaching of foreign eeelehiasties 
wdio knew not a word of their tongne, the question of the 
ro^'al supremacy began to take another aspect to the Irish, 
Men’s minds were stirred, and by the close of Henry's 
reign Ireland Imd achieved unity on one point at least — it 
had become thoroughly Oatliolic. The rajiid Protestant 
changes under Edwaird VI. went far to undo the tender 
commencements of political union due to Henry; and 
though the restoration of Roman Catholicism by Edwanl's 
sister and successor Mary met the religions desires of the 
Irish, the queen ruined tho position she might havii taken 
by her unforluriate inauguration of the system of planting 
colonies. 

The Colonization of Ireland . — Mary began by granting 
to English settlers vast domains of land if they could hold 
them against tho Irish. In these days men were adven- 
turous, and a few months saw the Irish driven out or 
exterminated from the districts named, and the addition of 
two English counties to the pale; the first being called 
Queen’s County, from compliment to Mary, the second 
King’s County, from compliment to her husband, Pliilip II. 
of Spain. The sudden backward swing of the pendulum 
wlieii Protestant Elizabeth, with her stiingeiit Acts of 
Uniformity and Supremacy, began her great reign, finislied 
the goading of the Irish to madness. Tliey rose under a 
native hero, Shane O’Neil (John O’Neil), an illegitimate 
son of tho Earl of Tyrone, whom the clan liad elected as 
chief after the murder of the carl’s lieir. Sliano rapidly 
became master of the north (15C1), Elizabeth, now queen 
of England, endeavoured to return to her father’s policy. 
Shane was invited to London, where his train of armed 
galloglasitea with their flowing hair, saffron-dyed coarso 
tunics, and cloaks of the fur of wdld beasts, made a nine 
days' wonder. In return for his subinissioii he reotiived 
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tlio quc«ii\s pardon. Once Lack in Ireland, liowcvcr, he 
eonld not remain tranquil. lie made a raid on Connaught, 
which rq||^ Vit his bidding, and on the Dublin council send- 
. ■ liim orders to lay down his arms ho replied, “ By iny 
«word 1 have won these lands, and by my sword I shall 
keep them.” Elizabeth reluctantly ordered Sir Henry 
iSidney to use force. Shane was quickly overpowered and 
lied to the Scottish colony in Antrim, where he perished 
in an obscure drunken brawl (15(17). Elizabeth at once 
ceased the open use of force, and one sign of her policy is 
that with all her hesitating dislike to Parliaments she called 
three in Ireland, 15(10, 1507, and 15H5, a greater number 
than ever assembh*d before in the same time. Though in 
England she was sternly enforcing the supremacy, she suf- 
fered it to remain a dead letter in Ireland. English piiests 
were appointed, and the Protestant Ej)ihcopal church in Ire- 
land was established, hut the Irish went to mass unquestioned, 
'riiero was literally no persecution, and tlie Irish had many 
y<‘ars of peace and good order, 'riierefore the Roman 
Catholic powers, with Spain at their head, who hoped to 
use Roman Catholic Ireland (as tliey afterwards tried to 
use the Queen of Scots) as a lever to dethrone the grc«it 
<jueeii, found themselves haflk'd. Stnkely, an Irish re- 
fugee, led a small Spanish force to Kerry, with a papal 
legate and the, blessing of Rome itself, in 1570, and they 
• were joined in the small fort they had seized by a rather 
Ifirgc force in 1580. Desmond now joined llicm, but Lord 
they of Wilton, tlicii lord lieutenant, captured the w'hole 
body save Dc‘<mond, who was huut(‘d for three years as an 
outlaw. He fell into the hands of the English at lust, 
and his head was stuck on the sjjikes of i^ondon Bridge 
(1583). His estates, 500,000 acies, were confiscated ami 
shared among “undertakers” (English colonists). The 
whole of the south was remorselessly jiarri^'d; the hatred of 
the Sj)aiiiards and Catholics drove Englishmen clean away 
from the wise Irish policy of years. It was during this 
time of fury tliat the Irish equivalent of Cllencoo occurred 
in Leix and Oftaly (King’s and Queen’s Counties), when 
Sir Francis Cosby, in 1570, invited the leading chiefs 
to a baiKpiet at Mullaghmast, and murdered theni to 
the number of 400. klnllaghmasl is not the only such 
treacherous act, nor was this class of warfare confined 
to eitlier side. Sir Nicholas Mallhy ernshed out with 
j»itili‘.ss severity a rising of the Bonrkes. So bitterly did 
the Irish Huficr, that wlicm the Armada was in the straits 
ofl* the coast, not a chief moved a hand to help, and many 
ri'ded in ])lundering and massacring the countrymen of 
those by wlmse side they liad fought a few years bef(»re. 
Among tho “ undertakers ” were Edmund Spenser and Sir 
Walter Raleigh. The first received tho Castle of Kileolman 
near Donerailc, in. “ the barren soil where cold and want 
and poverty do grow and his sympathy took the practi- 
cal form of a plan, issued after the Tyrone rebellion men- 
tioned later on, for rooting out luarauders and enforcing 
order by castles built at given intervals all over the land. 
His plan is somewhat stern, but it was manifest that 
restoration of order was the first thing needful. Spenser's 
“View of the State of Ireland” is a priceless document 
Raleigh, whose activity showed itself in action rather than 
tliouglit, used to reproach his friend with sitting always 
idle, among the cool shades of the green alders by the 
Mulla’s shore, not knowing that in that apparent idleness 
was shaping itself the “ Faerie Qnecnc,” in its own way 
the greatest imaginatirc poem we have. Raleigh’s actual 
work was fully as stern as Spenser’s “plan.” 

What caused the severity of captain and poct-pliilosophcr 
was the terrible insurrection of Hugh O’Neil, the nephew of 
Shane, lie had been retained and educated in England, and 
was made Earl of Tyrone in 1587. But the training ho had 
received and the support which the queen’s government 
gave him, hoping through him to gain Indand, he turned 
against those from whom he liad them. As soon us he 


had all the strings of government, in the north in his hands 
he threw off the mask and defied tho queen (1608). He de- 
manded the expulsion from Ulster of every English soldier 
or ofiicial, and the restoration of tho church lands of tho 
Roman Catholics. Tlio queen, though now old and near her 
end, rallied to the danger, steadily spent X12,00() a month 
on an Irish military expedition, and sent her favourite 
courtier Essex to command it (1508). 'J’he sudden return 
of Essex to London without leave (1599), his pardon, his 
subsequent trt‘asou, and his death, concern us here only so 
far as that Lis abandonment of his post threw the expedi- 
tion into cunfiision and eiiahl«'d the insurgents to sweep 
with fury over the country. Wi^ know from Spenser how 
he lied for his life from his blazing castle. Mount joy, the 
BiMwssor of Essex, found himself master only of Dublin 
and 3 miles round on bis arrival. The Spaniards semt 
4000 veteran soldiers to Kiiisale. Mount joy attacked these 
first and succeeded in obtaining their surrender. Unable 
to keep them himself be allowed them to return to Spain 
(1602). 1'he same success steadily attended Mountjoy’s 
arms, as ho won back the country mile by mile, throwing 
up forts as he went. On 30lli March, 1603, Tynnn* sued 
for pardon .at Mellifont in Meath, six days after Elizabeth 
had died ; the other leaders fled to Spain or surrendered. 
Mountjoy had used much severity, and a terrible famine 
came to complete the overthrow of tho Irish of the north. 

Plnntatinn of UUtn \ — Sir Arthur Chichester, who fol- 
lowed as lord lieutenant soon after the victorious Mountjoy, 
tliouglit the time was now come to Anglicize the country, 
now so suhmissive. English law and customs were ac- 
cordingly pressed upon the people, who offered tht*m the 
8t<‘ady dumb resistance of the injured. Yet the good faith 
of the viceroy and the inherent superiority of the changes 
he proposed were working wond(‘rs, individuals and towns 
were leceiving English cliarters, and no reasonable doubt 
can he felt that in one reign, served by such lords lieuteu- 
ant, wc might have seen the growth of a loyal and prosper- 
ous Ireland. Again, however, the cup was to he dashed to 
the ground. Tlic new king, .lames 1., rightly or wrongly, 
suspected the late rebel Tyrone (Hugh O’Neil) and his 
brother rebel O’Donaill, the Karl of Tircomiail. The earls 
got wind of a probable arrest, and fled to Rome, where 
they died, the first in 1616, tlie second almost on his arrival. 
.Tames eonfiscated the whole of their estates and niiieh more 
besides, nearly 4,000,000 acres in all; and roughly turning 
away the native Irish from the fertile parts of this large area 
he determined on really carrying out the policy which Mary 
had only shadowed forth. Tla* citizens of London under- 
took, as the Irish Society, to colonize Derry, 'i’he rest of 
the land, about 750,000 acres, was cut up into homesteads 
and granted in lots of 1000 or 2(K)0 acres to such colonists 
as would engage to build a strong house with an inclosed 
courtyard, and to plant at least forty-eight English or 
Scotch colonists on the estate within three years, and to 
reside there themselves for five years. The new owners 
were Scotch or Irish Protestants; a few Anglo-Irish and a 
very few native Irish (not one-tenth) were also admitteil. 
Two- thirds of the iiortli of Ireland was thus depopulated 
.'ind repopulated. The effect was magical. Farms and 
mills and homesteads, Protestant churches and schools, 
good roads and bridges, clean pasture and tillage appeared 
where desolation and rapine had long reigned. But ar. 
wliut a terrible price! Never since have rulers until Victoria 
gained credit for good faith from tho Irish; the prosperity 
of Ulster has been a hateful reminder to them, its Protes- 
tantism a standing grievance. But in our happier later 
days TTlster, which preserved tin? remnants of the old tanistry 
in its custom of tenant-right, has in this way been the 
means of vast benefit to tlie country, and has wiped out 
the old debt by giving the basis to the laind Acts of 1870 
and 1881, already described in the section on Agriculture, 
In 1612 an Irish Parliament of fifty lords and 232 
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coininonrrs was callwl to approve the work of James. So 
far iroin being willing to do this, it showed its temper in 
the election of a speaker. The royalist minority, however, 
took Sir .John Davis, whom they had nominated, and thrust 
iiini by force into the chair, actually into the hip of Sir 
.T(jljn Kverard, the gentlenuui chosen by the majority. It 
iM*(‘ded iniK'h “ umnngcment ” to avoid a rupture and to ] 
gain llie king’s ends. Forty new small boroughs were ’ 
ereuted for one thing, an evil which rcmaiii<*d till our own j 
day. In KJlf), 80,000 more acres were divided among 
Eiiglisli settlers in Leitrim, Longford, Westmeath, King’s 
and Queen’s counties. Pleased at his success James was 
busy with a plan fur planting Coniiuught when death 
surjn iscd him in 1025. llis plan was one eminently char- 
.'lelcristic of him. Elizabeth liad received the surrender 
of the Connnnght lands and had regranted them, hut the 
patents had not been enrolled, and upon this subtlety, 
worthy (»f a pettifogging lawyer, James w'ould have declared 
the whole of the estates forfeited and planted a new 
11 1st er. The Irish breathed again wlieii lie was gone. Their 
first impulse on t lie accession of Gliarlo.s T. w'asto offer him 
XI 20,000 on condition of certain “graces,” such as security 
of lilies to land, removal of restrictions on commerce, and | 
an oath of allegiance instead of tlic oath of supremacy, &c. | 
Charles characteristically accepted the offer, granted the j 
“ graces ” to the number of iifly-one, promised that an j 
Irish 1‘arliaincnt sliunld assemble to ratify lliem, and — j 
never did anvthiiig more about them ! It was in 1032 that | 
Sir 'riionius Wentworth (soon to be liavl Strafford), having 
abandoned the Puritan party for the king’s council, deter- ■ 
mined to find in Ireland the revenue, the arsenals, and the ' 
fojces for the contest which he foresaw was imminent, i 
III only ffve ycai's after lie bi'came lord lieutenant he | 
was able to write to his bosom friend Arehbishup T^nud 
that “ the king is as absolute bore as any ])rince can be.” 
Ill* bad begun by fair promises of confinniiig the “glares” 
and what not, and in the Parliament of 1031 he in this w'ay 
ntdimlly obtained X300,000 in six subsidies. Perhaps it is 
needless to add the “ graces ’’never were confirmed, and four- 
lifths of Connaught were declared by packed juries to have 
revertfid to the crown forwant of registered titles. StraHbrd’s 
policy w’as “thorough,” as he used to say — in fact a mere 
rule of terror. But instead of using his unparalleled strength 
towards uniting Ireland, the undoubted benefits ho gave 
the land by his enforcement of justice, suppression of jiiracy 
and other lawlessness, &c., were only used for the ulterior 
object of the coming English W'ar. He steadily encouraged 
the Catholics, to the rage of the Puritans of Ulster, and 
drove the first frantic by his proiiiises to the latter of a 
colonization of Connaught ; thu.s each part of the nation 
was distrustful of the other, and union against the king was 
impossible. 

But Strafford’s aim iucludcd the material well-being of 
the country. It was he who founded the splendid linen trade 
of Ulster. Desiring to found some great staple industry 
he discovered by inquiry that the soil grew flax well; he 
at once imported XI 000 worth of seed and some seoies 
of workmen from Holland, and set up six or seven looms. 
The revenue was doubled during his administration. Ills 
standing army of 5000 foot and 600 horse was admirably 
appointed. While Charles trembled before bis Parliaments 
in lOngland, Strafford could call the Irish I’arliaineiit to- 
gether without danger and bid them “ not to let the king 
find them muttering, or to speak it more truly mutinying, 
in corners.” lie received his title of Strafford and the 
dignity of lord lieutenant (the first since KlJzubeth’s time) 
in 1040. His resource is shown in his instant increase of 
his army to 8000 foot and 1000 horse on the first rumour 
of a probable Scotch advance in 1G40. But he was hurriedly 
summoned by his master to take command of the English 
army against Scotland, and left Ireland to meet his fate at 
the hands of the Long Parliament. 


T/te Jfasaacre of 1641. — Strafford's iron hand once 
withdrawn the rebound from the tyranny he had exercised 
was terrible. The Long Parliament had insisV* I on tho 
army in Ireland being disbanded. Ow'en Roe O'Neil came 
from Flanders, Uurie O’Moore roused all Leinster. A vast 
conspiracy crept swiftly over the whole country. On 23rd 
Oetober, 1041, the rebellion burst out by general concert. 
Dublin was saved by a traitor disclosing the plans of his 
friends the day befurc. The conspiracy was so perfect that 
5t),<)00 English had perished before any resistance could 
be organized. Fearful and unmanly outrages, a very mad- 
ness of fiTocity, such as the great French Revolution and tho 
Indian mutiny yielded later on, stained the honour of Ire- 
land. ClirJs were strip})ed and violated before their fathers* 
f;ici‘S, and then driven out naked to perish in the woods, 
iSonie men were burned, others drowned for sport, and if 
they swam were kept from lauding with polos; many weio 
hnvied quick (alive), and some s<‘t into tlie earth breast 
high ami then left to famish (May). It was essentially a 
war of Irish Catholic, against ICnglish Protestant, with all 
the cruelty tliat religious wavs have ever produci'd. One of 
the O’Neils ciijttured Dungiinnon .and found a patent w'ith 
the great seal attaclied. Writing a forged cominission as 
from King Charles, he appended tluf genuine seal to it, and 
the insurgents tlicii styled themselves tlie king's or more 
often the queen’s soldiers (Charles’s queen was a Catholic), 
(dairies o)>enly rejoiced in the politieal effect of tlie mas- 
sacre, which would enahlo him to force the raising of an 
army nominally against Ireland, really against tlie Parlia- 
ment. After this cruel conduct it ciin hardly he wondered 
at that the English Puritans disbelieved the king's re- 
pudiation of the forged eommission. 3'o them the Irish 
massacre was part of a givat royal plot, and the) refused 
to interfen*. Ormond stooil for the king in Southern Ire- 
land, and a smjill force of Scots under Alonro came over to 
assist their rornputriots in Ulster. The Catholics assembled 
.at IvilKenny, October, 1042, and demanded tbo al»andoii- 
nicut of the I’rotestunt religion and other changes. Tho 
])Ope sent a legate to this provisional government. Charles 
was base enough first to treat witli tliis govenimciit at 
Kilkenny, and tlii'n,when he was discovered, to disavow his 
agents. In 1040 Monro suftcred a se.veie defeat at tho 
hands of the Irish. Ormond, seeing that the cause was 
lost, g;ivc up Dublin to the l*ariiameiit of England and 
found llis w.ay to Charles. Armed with full powers to 
treat with the CatJioIics Ormond returned in September, 
1048, and peace was proclaimed in Ireland in .January, 
1041). But before the news could reach London Cliarles 
had perished on the scaffold. 

Croviv'dVs Conquest , — On the death of Charles L, 
Cliarles 11. was proclaimed king in Ireland in several places, 
and his cousin Prince Rupert land<*d at Kiiisalc. Ormond, 
with the Catholics now all at his back, could answer to 
Charles for three-fourths of Ireland. Dublin and Derry 
alone belonged to the Parliameitt of England. On 28th 
Mardi, 1049, Oliver Cromwell was named lord lieutenant 
of Ireland, and landed in August with an army of 8000 
foot and 4000 liorse, besides artillery, and a military chest 
of X2(),000, a large sum in those days. Jones, who held 
Dublin, was second, and Irctoii third in command. Crom- 
well ut once i.ssued orders directing all acts of privato 
vengeance to be forbidden, and ordering that all provisions, 
&c., should be fully paid for. His proclamation speaks 
nobly, “ Wc ai*e come to ask an account of tho innocent 
blood that hatli been slicd, and to endeavour to bring to an 
account all who by appearing in arms shall justify tho 
same.” Ormond, face to face with the finest soldier of tho 
age, retired, throwing his best men into the fortress of 
Drogheda. Cromwell attacked the town furiously, leading 
the final charge himself. Determined to strike terror at 
the outset he ordered the soldiers to bo slaughtered to a 
man, but private persons to bo let go free. Ncvcrthcicss, 
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he himself records, ‘‘ I helicve all the friars were knocked 
on the head promiscuously hut two.” In a hotly disputed 
assault ^ors can scarcely ho observed with discrimination. 
In the nimn Cromwell’s statemeut stands without dispute. 
“ Since my coiniii" into Ireland not a man not in arms 
has been massacred, destroyed, or burnt.” In nine months 
ho reduced Ireland to subjection. Wexford had almost as 
terrible a fate as Drogheda, ])ut, as Cromwell had antici- 
pated, no further sucli extreme measures were necessary. 
After inarchinj^ from victory to victory Cromwell could 
leave the Island 2i>th May, IfloO, for stern work in Eng- 
land, his son-in-law Jreton remaining as lord deputy. Irc- 
tou died of the plague in Liinerick, which he had reduced 
after a long siege. Fleetwood, who married Iretoii’s widow, 
was lord deputy later on, and iinished the Cromwellian con- 
quest hy hringing the prisoners to trial f<»r the massacre 
of lO'Jl. About 200 were executed, and shiploads were 
sent to slavery in Jamaica. Henry Cromwell, the son of 
the Vrotcctor, efTected the settlcm«‘ntof irelaiid on the fatal 
model of Ulster. The Irish Catholic gentry, all who had 
borne arms against the Parliament, wore transjwjrted with 
their servants and cattle beyond the Shannon, which was 
to serve as the houndary of the new pale. Cromweirs 
fiohliers received the contiscaled lands, many native Irish 
remaining ns farm-hands. Others, refusing to abide by 
• these hard terms, carried tlicir swords abroad into foreign 
service, to the niimlier of 40,000. The same results fol- 
lowed — the material prosperity, the lasting hatred — as had 
followed from the Ulster settlement. Irisli children are 
(or rather were') thvosteued witii the curse of Cromwell. 
Autonomy w’as alxilislied, thirty Irish ineinhers were sent 
to the joint Parliament of the three kingdoms at West- 
minster. Crom well’s government w'as a lyraimy, it is true, 
hut lh»)s(! five years of tlie, l*r(dectorate are tho only five years 
of good goverinncnt Ireland ever had until our envn day. 

rrotentaut Aftcendenn/, — Charles II. liaslened, on his 
accession, t<» undo the- •vvorl: of Cromwell in the union of 
the tliree kingdoms. lie could not, how-ever, undo the 
Cromwellian settlement. After five years’ bitter stnigglc 
tho Presbyterian soldiers were left in possession on sur- 
r(jjidcr of a third of their claims, a simciider which in 
mail}' cases was only nominal. At this lime only alMuit a 
fifth of the inland remained in Roman Catholic hands. 
The Earl of Ormond was made a duke, .nnd was viceroy 
during tlie whole reign ; his rule was moderate ami con- 
ciliatory. The re-estahlishmcnt of the Irish Protestant 
Episcopalian Chiircli was a very unpopular measure, indeed 
it is rather hard quite to understand Charles’s motive in it. 
Ireland was Roman Catholic or Presbyterian, and all parties 
disliked the Established Cliiireh, Many Puritan mhusters 
were dismissed, and a considerable emigration to America 
took place. Cliarlcs died a Catholic ; liis brothiT James, 
who succeeded as James II., was more conscientious, and 
liad long before avowed liis religion. Tlie Protestants 
trembled therefore, dreading a terrible retaliation for their 
past hnrslincss when James II. began to put into force his 
schemes for promoting the Catholic religion. Hut James 
liad to bow before the scorn of England, and his son-in-law, 
William of Orange, with his wife Mary Stuart, occupied his 
throne in 1 (188. James left France, his first pkaco of refuge, 
for Ireland in 1680, landing at Kinsulo with a mixed French 
and Irish force of about 1500. Londonderry held out for 
William ; James tlierefure sat down before it. Under the 
Rev. George Walker a heroic defence was made during 
105 days. The besieged were reduced to eating rats and 
gnawing leather till three English ships broke the boom 
across the river, and reached them with supplies, upon 
which James withdrew. The Parliament which he sum- 
moned was as chiefly Catholic as its predecessors had been 
Protestant. It repealed the Acts of Settlement passed at 
the beginning of Charles IL’s reign, the Poynings Acts 
•of 1495, which placed Irish Parliaments under English 


control, &c., and passed a comprehensive Act of Attainder 
on 2600 partisans of William IIL, confiscating their estates. 
William sent over Scliomberg, hut .Tames could meet him 
with double bis force, and (compel him to retire into Dun- 
dalk. William therefore felt that he must himself leave 
England, although the risk was so great, for while James II. 
still reigned at Dublin lliere could be no hope of settlement. 
Meanwhile James, penniless, coined brass money at Dublin, 
compelling people to take these tokens as value for £5 and 
such other values ns he cliose to put upon them. Much 
min was caused by this. The Duke of Lauzun, however, 
reinforced James with 7000 picked French soldiers. The 
two kings met at the river lioyne, near Slaiic, 1st July, 
1690. William crossed the river, though wounded by a 
cannon ball the day before; James, as sorni as be saw the 
day going against him, tied and did not stop till lie again 
reached Fraiie,e. “ Change kings,” said the Irish (jfllcers, 
‘‘and we’ll fight you again.” William euteretl Duldin on 
7tli July; but a great p:irt of Ireland still held out against 
him, tlie great leader on the .Tacohito side being Colonel 
Patrick Sarsficld, a sjilendidly heroic, generous, and hand- 
some man. His most daring exploit was the capture of 
one of William’s artillery trains on its way to the siege 
of Limerick, which Sarslield lield, and his blowing up tlie 
guns with their own powder, indeed William had tc» raise 
the siege, being compelled to return to England. Mean- 
while Giiikel gained the battle of Atlilone over the Fienek 
ctnnrnander. St. Ruth, and tho Irish Earl of Tirconnaill 
I (June, 1G91); and again ho beat the same oommanders at 
Aughriin, 12th July; 7000 Irish fell, and the gallant 
St. Ruth among them. 7’ircoimaill retired to Limeiiek to 
die, and Sarstield succeeded to the comiiiaud. Hut he had 
to capitulate after a brilliant struggl(‘, while yet powerful 
enough to clfiim excellent terms (October, 1691), It was 
agreed that Catholics should enjoy freeilom of religion, and 
retain their estates upon swearing allegiance to William 
and Mary. Tho Parliament of 1695, which met to ratify 
this, was as usual exclusively Protestant, and quietly omit led 
tho provisions. The military treaty was more faithfully 
observed. Sarsficld and 20,000 men passed sab ly into 
France, where they formed the nucleus of tlie Irish hrigmie 
wiiich won laurels in the long wars from Blenheim to 
Fontenoy. Altogether it has been reckoned tliat fiom 
1691 to 1745 not less than 500,000 Irishmen fell in tlio 
Frcncli service. 

This Parliament of 1695 ttmk a fearful revenge for the 
Jacobite war in its penal laws against tho Catliolics. 'J'he 
Acts of James ll.’s Parliament, the only one which eiui- 
taiued Catholics of any Irish Parliament since the Refonna- 
tion, were all annulled. Roman Catholics were forbidden 
to employ Roman Catholic teaehers for their children under 
pain of outlawry, nor were they oven free to send them 
abroad to bo educated. They were not allowed to keep 
arms except in a few special instances, nor to learn tho 
trade of gunsmith or cutler. They were hound to sell 
their horse for £o to any Protestant who might choose to 
buy it. These measures not producing the wholesale c(m- 
vursion that was hoped, the same Parliament in 1697 went 
further. All Roman Catholic priests were ordered to leavo 
Ireland ; to stay or to return was liigh treason. On the other 
hand, renegade priests received a yearly pension of £26. 
Mixed marriages were prevented by two simple laws. If 
tlie wife were a I'rotestant nil her property on her marriage 
with a Roman Catholic went at once to her heir-at-law, 
supposing the heir were a IVotcstant, just as if she laid died 
intestate. If the husband were a Protestant he bec-aino 
amenable to the whole penal legislation upon his marriage 
with a Roman Catholic, just as if he had been converted. 
Competent observers declared that about a seventli of 
Ireland only was left in tlie hands of Roman Catholics on 
the accession of Anne. 

So far went tho Protestant revenge, but a further evil 
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was to fall upon Ireland. The woollen mannfactui'e had 
hccorne flourishing, and bade fair in the new and vigorous 
which was the good side of the Protestant ascendency 
li» rival the ancient woollen trade of England. The Irish 
I'arliainent had angered its great neiglihour, and the coin- 
plaints of the jealous woollen trades in England 
receiving attention. To avert a worse calamity the Irish 
Parliament offered in 1(11)8 to lay a duty (jf 4#. in the jCI 
on ch)ths, and 2». on flannels, exported from Ireland; and 
further, prohibited even this crippled export except from a 
few specified ports in Ireland to a few in England. Irish 
cloth making was ruined at a blow, and the J<higlish mer- 
chants could buy Irisli wool for Is. a pound whose proper 
value was three or four times as much. Naturally wool- 
smuggling grow to an enormous extimt, especially in favour 
of France, always ready to w'elcome an opportunity of 
Jeiiding a Jmnd to Irish disaffection. 

In 1704 the climax of the penal laws was reached in 
that inhuman statute which disgraces the Irish I’arliamcnt, 
whereby jf a Roman Catholic held land, he was deprived 
of all power of selling or holding in any other way than 
as a simple annual tenant if his el(l<‘st son became Pro- 
testant. 'J'hc old Irish custom, as we have seen, was to 
divide estates equally; under tJiis huv fh** cklesL son w'ho 
was a Protestant iiilieiited the whole, to the j»n‘judiec of 
his brethnm. Rut Roman Catholics might acquire estates, 
and so gain on the ono hand what they lost cii the other. 
This w’as stopped by rendering it penal for a Roman 
Catholic either to buy land or to receive it by iiiheritaneo. 
The Protestant dissenters also were uiiuii»d at by the 
Schism Act, which made it erlmiiial to teach in school 
without a license, the license being obtainable only through 
a hisliop, and after taking the Lord’s Su])per in the English 
Cliurch. The nonconformists were expelled from tlic magis- 
tracy, and their marriages pioclaiined void. Thu Jieffium 
Donum, whicli William III. had granted the Presbyteiian 
ministers, ^1200 a year out of the Relfast Customs, was 
witlidrawn. All this was in 17111, the year before Anne 
died, and the year in which Swift was made Dean of 
jSt. Patrick’s, 

JrisJi independence , — The enormous <*florts for Ireland 
which Swift made were nominally upon trumpery ques- 
tions, like “Wood’s halfpence.” Tliis was a coinage 
which a certain William Wood of Wolvcrhaniplon was 
authorized by patent to supply to Ireland up to 
X1K),000. Swift caused it, by his own unrivalled power, 
to he rejected; the patent was withdrawn and AVood com- 
pensated. These were the times of the celebrated letters 
of ^L R., a draper of Dnblin, due of course to Swift, 
though no one claimed the govenmient reward of A'.'lOO 
offered to W'hoover would betray the author’s nanjc. Rut 
the dean’s real aim was the uiiiilcution of li eland on 
any subject whatever. Tlie curse of absenteeism drained 
the country, agriculture was neglected except as to mere 
2ja.stm'age, because pasture land was free of the hated tithe 
of the Established Church. Swift said that the Irish were 
” in<*re hewers of wood and drawers of water ;” Chesterfield, 
who came a little later, and who certainly cannot be credited 
Avitli sentimentality, said “The poor of Ireland are worse used 
tliau iH!groc8 by their masters.” So passed the reigns of 
Ceorge 1. and George II. Numbers of Irisli continued to 
escape and join the armies of France, though when they 
were caught they were hanged. In the year of George ll.’s 
death (1700) a French expedition of three ships, under 
'I'lmrot, landed in Ireland, after severe mishaps on the way. 
1 ive ships had started from Dunkirk with 7U0 sailors and 
1400 soldiers; two ships were lost in flying from the 
English cruisers, and the rest arrived almost starving. 
They succeeded in taking Corrickfergns Castle, and joyfully 
sac'kcd the town. Rut on the Relfast garrison making 
ready, I’hurot re-ombarked. Captain Elliot sailed after 
him from Kinsale with three ships, and CH^itiired the 


whole expedition after a sharp action, in wdiich Thurot 
was shut. 

The legislative independence of Ireland was Uipitcd by 
roynings' Act of 1495, as has been shown; but its judicial 
independence hud not been questioned until the Auncsly 
case in 1710. 'I’ho matter was a mere dispute of title to 
land, referred higher and higher on appeal, till it was 
settled in favour of Aiinesly’s opponent by the Irish House 
of Lords. On this Ainiesly appealed to tiie English 
House of Lords, which reversed the decision. The Irish 
})eers, enraged at this, took the decided step of imprisoning 
tile Irish judges who hud issued orders in obedhnico to the 
English House of Lords. Instantly England fired up; an 
Act was passed at Westiiiiiistcr declaring Ireland subor- 
dinate to the crown of Great Rritaiii, and denying any 
separate jurisdiction to the Irish House of Lords ((i Ci(*o. 1.) 
This blow fell on th(‘ Protestants alone, and although they 
made no uUovation in the Protestant tyranny, yet they 
began to draw nearer the Roman Catholics as ojiponeiits of 
England. A famine, in which a fifth of the people perished, 
occurred in 1739, resulting from a bad jiotato crop, and 
called forth some further dis^^osition to work logethn-. 
When, thcrefoie, Eiighind began to make proposals fur 
renewing the Union as under Cromwell the whole couiitiy 
protested, and an armed mob of many thousands broke 
into Iho llouses of Ikirliament on College Gri*en, and were 
not disperscal without military force .and much bloodshed. 
This started a parliamentary agitation against Poyniiigs’ 
Jaw, which gn‘w vapidly in strength; the lionian Catholics, 
denied the legitimate way of expressing their feelings, 
resorted to secret conspiracies. Rut conspiracy once begun 
cannot he easily checked, and many of the Roman Catho- 
lic societies degeneraite<l into mere hands of marauders, 
who, being disguised by shirts worn over tlieir clothes, 
became know-n as Whiteboys. The Whiteboys pluudeiecl 
the Protestants of the south, making their national wrongs 
an excuse for robbery; often a rude military drill was 
enforced among tlie larger bands of them. In the north 
similar hands of Oakboys and Stoelboys, or Hearts of 
Stool, arose aniung the Protestants, their wrongs eoni- 
pluined of being the isnitinucd absentticism, the Jcf^^d 
requirement of six days’ labour on the roads and six days’ 
use of a horse every year without charge, tlie cuorinouK 
fines on re-lcases, and so on. The disoi^fler wns of course 
necessary to he repressed, but the grievances should have 
disappeared at the same time. Wen of sterner metal than 
the AVhiteboys, these Ulster insurgents, getting no relief, 
emigrated in larg(5 numbers, and in America found a new 
home — in time, too, to join the uprising against the Eng- 
lish, and help to start the young republic of the west. 
Since that time America has giwn to bo the second home 
of Irishmen, oceni)ying in our day the place which at the 
time w'o are writing of was l)cld by France. 

The Irish Parliament having come to bo almost ])er- 
petual (ono lasted for tliirty-thrne years), Lord Townsliond, 
when lord lieutenant, got an Octennial Rill passed ; but 
this did not much mend inattw’s. The Parliament was, 
in fact, hopelessly corrupt; anything could he done by sine- 
cures and pensions. With the advent of Rurke into tho 
English ParlJameiit and Grattan into the Irisli the tone of 
Irish political life altered wonderfully for the better. As 
w'ith Swift so with Grattan, the peojdu came to his standard, 
supported him loyally, and wept at his deatli as for a 
father. In 1778 tho first stroke was struck. The abomin- 
able Act of 1704 as to the property of Roman Catholics, 
described above, was annulled, and though they were not 
yet allowed to purchase land, they received pei'missioii to 
lease it for 999 years. In 1779 tho tost was abrogated, 
and a Roman Catholic official became here and there pos- 
sible. There is no doubt that tho weakness of England, 
engaged at this time in a death-struggle with her American 
colonies, helped to win these victories. England was afraid 
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of a rising in Ireland, and in Ireland the Protestants were 
afraid of a rising among the Catholics. When 4000 Irish 
troops were sent to America, Ireland was actually able to 
refnso^lli receive 10,000 Hessians whom George III. pro- 
posed to inttoduce to replace them from Hanover. A force 
of l*rote8ti>*’"t volunteers was raised for the defence of the 
island; it grew to 100,000 men. Ihieked by the irrepres- 
sible demonstrations of this force, (iratlaii extorted con- 
cession after concession from England. As one member 
said, England lias sown her laws as dragon's teeth, and 
^ they have sprung up as armed men.” Lord North granted 
free export of tiiiibc‘r, wool and woollen stuH's, and of glass, 
and opened all Irish ports to trade witli the colonies. But 
this was not enough ; debate after debate was held on the 
<|uestion of indep» ndeiici!, and since it became gradually 
manifest that England lay for tlio time helpless before the 
new-born unity of Ireland, Grattan was able, on Kith April, 
17y2, to move the famous anieiidment to the address at 
tlio opening of Parliament, which said ‘Uhat Ireland is a 
distinct kingdom, and that this Parilann'nt alone has a 
right lo make laws for her.” Fox at once proposed the 
lepejil of the G Geo. T. in the English Ilonso of Commons, 
and llie independeiieu of the Irisli kingdom, the re]ieal of 
J’oynings' Acts, the Irish Mutiny Hill (.giving Ireland the 
control of the army), and th<! supivmacy of the Irish 
House of Lords on appeal wore all granted. Tho Irish 
ill return voted a subsidy of £100,001) and a levy of 
20,000 men to the English war. Grattan was oflered an 
ei|Ujd sum of moin-y ; he refusiul, and was with difficulty 
induced to accept £'50,000. No one could cull Irisiirneii 
ungrateful. A Iniist of good legislation ennobled the 
newly won iiidependenco of tin' land. Koman Catholics 
weie given the right to teach and learn as they would, to 
buy freeholds, v'i.c. The nonconformists were couciliated 
\^y tlicir marriages being legalized. licfonn was felt to be 
nrg«'iilly nceessaiy, however; the nnmliers of small boroughs, 
eighty of tliein being in the bunds of a vt‘ry few persons, 
created on emergencies by the crown in days gone by, wore 
now a standing grievaiico and obstruction, A hundred 
and .sixteen seal.s were controlled by tweiity-fivo largi 
landed proprietors. The volunteers put heavy pressure on 
TOC Parliament ; they asscmhlrd by delegates iu a ronveii- 
tiou ill Dublin, and promoted a Reform Hill. It was not 
t arried, but tho1|;ood feeling of the volunteers prevailed, 
ami they separated peacefully, William Pitt in 1785 
endeavoured to remodel Irish government in a thorough 
and statesmanlike hill, doing aw’ay, for one thing, with 
every restriction on trade, to “ draw what n-inained of tlu 
shattered empire together,” and by a prosperous Ireland 
to make good the loss of America. Giihappily he could 
carry neither country with him. His hill had to be 
remodelled to get through the English Houses, and it was 
only offered to Ireland to be at once rejected. It was s 
bad day for Ireland when that piece of folly was per- 
])etrated. Perhaps some explanation lies in tho fact thal 
the pension ii list of Ireland was now £'1,020,000 a year. 
Outrages began again worse than ever, Peep-o’-Day Boy> 
ill the north, wlio plundered the Roman Catholics, rivalled 
the Whitehoys of the south, who robbed the Protestants. 
Ifomaii Catholic Defeuders were almost as bad as tho Peep 
o'- Day Boys whom they resisted. Eventually, on tho out- 
break of tho French Revolution, all this discord found a 
vent. The great body of the United Irishmen was founded 
at Belfast in 1791, with the support of all creeds, by 
Theodore Wolfe Tone, a young barri.ster of twenty-eight, 
with the view of shaking off wliat was left of English con- 
trol, rcfoi-ming Parliament, and uniting Ireland. Com- 
munication was opened with France, but the society was 
supprc.sscd. It continued to exist in secret, and was speedily 
converted into a French plot. To conciliate tho Roman 
Catholics the government founded the Roman Catholic 
College of Mavnooth iu 1795 *, the hollowness of Tone's 


Union was shown by tho instant formation of bands of 
Orangemen, whose object was to expel Roman Catholics 
from Ulster. Even a battle was fought in Armagh on 
21st September, 1795. Tho wildest anarchy prevailed, 
even after the military was called out, and transportations 
were frequent. Exe/'pt in Ulster, Wolfe Tone succeeded 
in reuniting his patriots, and leaving behind him Lord 
Edward Fitzgerald as their leader, he reached France on 
18th Jjmuary, 179t), to solicit aid from the Directory. On 
15th DecembiT in that year General Hoclio and he sailed 
from Brest with forty- three vessels and 15,000 men, be- 
sides artillery and a large quantity of spare arms for the 
Irish. This fleet met with such b.ad weather that only 
sixteen vessels could anchor in Bantry Bay, four were 
altogether lost, and the constant storms prevented any 
landing. The govennnent were active in detecting the 
conspiracy in Ireland ; Gr.attaii wisely sought to take the 
wind out of its sails by proposing to admit all Irishmen to 
representation irrespective of creed. Wlien he was de- 
feated by 170 to thirty be withdrew from tho hopeless 
attempt to serve his unliappy eonntry. At this time no 
less than sixty scats were iu the huinls of the three fami- 
lies of Devonshire, Ponsonby, and Horesfoid. This Pro- 
testant faction would neither let true patriots save Ireland, 
nor Would they do it themseives. 

Meanwhile the party of destnndion W'us at work. A 
gi'CJit Dutch fleet for Ireland was got together by Tone's 
influcaiec at the Texed. but Camperdovvn saw its over- 
throw by Duncan (1797). Fitzgeiald was not idle, and 
a general rising was planned for 23rd May. On the 19tli 
he was captured, draggcil to London, and died of wounds 
received in the fiiniJ affray. The rising, bereft of its 
head, went off in sputlens, Wexford alone showing a bold 
front. Here some 5000 ineii took Knniscovthy and en- 
camped on Vinegar Hill, 29lh May; and a few ilays later 
Wexford also fell. Arklow alone now stood between tlu*- 
insurgents and Dublin. Tliey numbered 27,000 by this 
time. General Ncedhain h.ad to encounter them w’ith only 
1600, but he was successful, :irid their leader, Father 
Michael Murphy, fell at tlic moment of defeat. But 
14,000 men still iTmuincd at Vinegar Hill, and oil 21st 
.Tunc, 179H, Genenil Lake succeeded iu storming Ibis posi- 
tion and iu securing the general of the whole mov^cmeiit, 
another priest and another Muipliy (Father .Tnliii Murphy, 
hanged at Tully on 2Glh Juno). Other le.'iders, Thomas 
Emmet, Arthur O’Connor, &c., made full confession on 
promise of llieir lives as exiles. They wore sent to Fort 
George in Scotl.and till 1802. The danger was not yet 
over. 111 August tho Freneh under General Humbert 
landed 1000 men at lullala in Mayo, and Wolfe Tonii 
followed with 3000 more. Humbert bud to surrender at 
Ballinamuck, 8th September, 1798, and Tone’s ship was 
encountered off Lough Swilly, 1 0th October, by lie.'ivy 
odds, and made to strike lier flag. The rebel, still only 
thirly-hvo after all his adventurous career, was taken to 
Dublin and sentenced to be hung. In the night he cut 
his throat with a penknife (19th November, 1798). The 
revolt was followed by savage atrocities on the part of the 
government troops and the adherents of tho ruling faction 
at Dublin, in spile of all the efforts of Lord Cornwallis to 
prevent it. 

Union v'ith Grvat liritain, — Pitt, disgusted at Ihi^ 
bloodstained farce of Irish independence, which handed 
Ireland over to be plundered by tlic sellislmess and tortpred 
thrungb the bigotry of an irrespoiisiblo Protestant oligarchy, 
determined to put an end to it. Cost what it may, Ireland 
must he brought into order. At least a niillion in gold 
was shamelessly received by the “ indejiendcnt ” Irish par- 
liamentarians us the price of their vote, and in June, 1800, 
Ireland became at last an integral part of the Uiiitoil 
Kingdom, contributing 100 members to the joint House of 
Commons, ami twenty -eight representative peers, chosen 
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for life by tho peerage of Ireland, with fonr bishops. The 
formal proclamation of tho Union took place Ist January, 
1801, and tlie Union Jack received the saltire cross of 
St. Patrick blended with the saltire cross of St. Andrew, in 
addition to the well-known upright cross of St. George. 
One very unfortunate point was included in the Act of 
Union, namely, tho incorporation of the Irish with the 
English Established Church, a source of great heartburnings 
and bitter memories till the Irish Church was suppressed 
as a state establishment in 18(i9 by Mr. Gladstone. fSee 
section on Religion^] A rising in Dablln under Robert 
Emmet in July, 1803, failed to accomplish its object — the 
seizure of the castle. Some bloodshed occurred, but Emmet 
was not taken till September, when he was executed in 
Dublin. In inure legal ways the great grievance of Roman 
Catholic disability was kept steadily before Parliament. 
George 111. as steadily refused to consider it. Grattan 
procured election to Parliament to lead tho cause never- 
theless, till his death in 1820. Plunkett succeeded him, 
and Daniel O^Conneirs election for Clare and refusal to take 
the oath of supremacy in 1828 was tho last incident in the 
long struggle. O’Connell had formed an enormous Catholic 
Association in Ireland, and the Duke of W<*lliugton, at this 
time prime ininisU^r, seeing quite clearly that persiKtence 
in refusal would entail a civil war, practically commanded 
the hesitating Ik>rds to pass the bill which the Commons 
had already agreed to for Roman Catliolic 1C mancipation 
(18th April, 1820). Tlie oath was accordingly altered, 
and Roman Catholics were at once free to hold all oflices 
but tliose of regent, lord chancellor, and lord lieutenant. 

O’Connell, elate at his victory (for it was mainly due to 
him), began nn eqnally fervid agitation for rc[)eal of the 
Union. Ho resorted to secret and illegal societies, and 
was tried and found guilty of seditious practices. In a 
short time his following consisted of thirty-four members of 
Ihirliamcnt. In 184.1 he organized the Ke£)eal Association, 
with members subscribing XI a year and associates sub- 
scribing Is. a year; and the “repeal rent ’’rose to X60() or 
X700 a week. A quarter of a milllori persons assembled 
At Tara to hear tho liberator addi-ess them upon the revival 
of their ancient glories. A second meeting was arranged 
for Clontarf, but the goveinment forbade it, and sent a 
sti'ong force to guard the site. Six days later O’Connell 
and the other leaders were arrested for conspiracy (14 th 
October, 1843). Tho trial lasted twenty-four days. All 
were found guilty. O’Connell was condemned to imprison- 
ment for a year, and to a hea^T^ hue, but he was released in 
^September, 1844, on appeal to the House of Lords on a 
writ of error from tlio court below. His healtli giving way 
and his popularity in Ireland declining, in consequence of 
his steady refusal to uso physical force, ho went abroad, 
and died at Genoa in ]May, 1847, aged seventy-one. The 


year after O’ConnoU’s trial a terrible famine fell on Ire« 
land (1846), through failure of tlie potato crop — fatal 
gift of Raleigh! — ^and between Starvation and the large 
emigration that was hurriedly resorted to Ireland not 
less than 2,000,000 inhabitants. In this distrtfbs a revival 
of the agitation of O’Cnnnell was attempted by William 
Smith O’Brien, son of Sir Edward O'Brien, witli Meagher 
and Mitchel, editor of the United Irishman newspaper. 
This was the final outcome' of w]i.at was called in general the 
Young Ireland movement. Again France, now in the midst 
of another revolution of its own, assisted Ireland’s disallbc- 
tion. It ended in notliing, however. Mitchel was appre- 
hended and transported. O’Brien was driven about from 
pillar to post, and eventually found acting a ludicrous 
parody of war at the head of a few peasants in Ballingarry. 
He escaped, but was soon taken, tried, and sentenced to 
death, but so ridiculous was his performance considered 
that ho was pardoned, and died in South Wales in 1864. 

One of O’Brien’s confederates, Jolin O’Mahoiiy, fled 
to America, and about 1860 started there the Fenian 
Brotherhood, which was organized and brought to perfec- 
tion by James Stephens. The outcome of tliis dangerous 
association is given in the article Fkmax. A parliament- 
ary party was formed about 1873 by Mr. Isaac Butt, called 
the Home Rule X)arty, aiming at the Repeal of the Union ; 
and a national assoeiatioii for the reduction of rents (Land 
League), which proved not over-scrupulous in the means it 
used in endeavouring to attain its objects, was formed in 
187!) by Messrs. Paniell, Davitt (a Fenian convicted in 
1870 and released in 1877 after the expiration of half his 
sentence), Egan, and Brennan. In consequence of the pre- 
valence of outrages and disturbances said to be instigtit(>d 
by this association it was suppressed bylaw in 1881. On 
6th May, 1882, Lord Frederick Cavendish, who had just 
arrived in Dublin as chief-secretary to the lord lientciiant 
in succession to Mr, Forster, was murdered in the Phoenix 
Park along with the permanent under-secretary, IMr. Burke. 
On account of this crime, and of the public feeling excited 
by it, an Act was passed giving the executive greatly in- 
creased powers for tho detection and suppression of crime, 
while a large number of persons, including Mr. Parnell, 
who bad been imprisoned on suspicion without trial, wei\. 
liberated. Meanwhile tho grievances whieli underlay these 
iiidleationB of discontent had also been ^^westigated, and 
numerous reforms effected. The Irish Church was dis- 
established and disendowed in 1869, under the circum- 
stances described in tho section on Religion, The land 
laws were remodelled first in 1870, and then, more tho- 
roughly and completely, in 1881, and the Reform and 
Redistribution Acts of 1884 and 1886 enabled tho poorest 
Irishman to inako know'll his feelings in Parliament thioiigU 
a lawful channel. 
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